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1. Introduction
After RAN2#69, an email discussion was initiated to continue the study on the measurement event extensions for CA. Currently, three main use cases are under consideration: Mobility (Handover), CC management and Interference Mitigation.
In this contribution, we mainly focus on the use cases of mobility and CC management.

2. Mobility
In RAN#69, the concept of Primary Component Carrier (PCC) concept was introduced in Rel-10 CA. In particular DL PCC is used for transmission of RRC control as well as NAS information, and cannot be de-activated. Based on this agreement, it is expected UE behaviour on PCC should largely be the same as in single carrier Rel-8/9 case.  
With the concept of PCC, it seems natural to extend mobility related events to be PCC based, i.e., treating PCC as the “serving cell” in A1, A2, A3 and A5. The benefits are twofold. 
· this maximizes the commonality between Rel-10 and Rel-8/9 specifications. In the likely case, CA capable Rel-10 UE may fall back to operating only on its PCC. With the aforementioned PCC related generalization, Rel-10 UE behaves exactly the same way as a single carrier Rel-8/9 UE in this case, without need for measurement event reconfigurations. 

· this greatly reduces the complexity involved in CA mobility. There is no further effort needed to study which CC is the best reference for measurement comparison. The PCC concept reduces the multi-dimensional problem to the basics on both UE and eNB sides. Since there is no major overhaul on Rel-8/9 handover framework expected to accommodate CA, such simplification will not limit CA operations that are currently under discussion.
Proposal 1: Use the PCC as the reference serving cell in Rel-8/9 measurement events, and reuse Rel-8/9 measurement events for CA mobility use case.
If the agreement can be achieved on using PCC as the mobility reference cell, there is really no need for new extensions on measurement event in the handover case. The “Ax-PCC” mentioned during email discussion in fact would just be Ax as in Rel-8/9 and both eNB and UE treat PCC as “serving cell” by default without further specification. This is sufficient for all mobility behaviours that are intended to be maintained in the same way as in single carrier Rel-8/9 mode.
With the above observation, two questions naturally follow. What are other CA specific handover cases, that were not defined in Rel-8/9? Do we need more extensions for those cases?
One CA specific handover case in Rel-10 would be handover with optional SCC re-configuration (to be specific add, remove or re-configuration) as stated in CA Stage-2 CR [1], which states that “At intra-LTE handover, RRC can also add, remove or reconfigure CCs for usage in the target cell”. This enhanced Rel-10 feature, could be thought as two phases: a) a PCC based single carrier handover and b) a combined reconfiguration (or even activation) of one or multiple SCCs at target eNB (with comparison to some FFS reference point). Since serving PCC is likely to be of relatively good, if not the best, channel quality among all current CCs at serving eNB, using serving PCC as the reference point is conservative and desirable for reliable handover. Therefore, using the same extension in Proposal-1 can satisfy possible new Rel-10 mobility use case in a simple manner, and there is no need to define additional extensions just for coverage based mobility. One example of such use case is shown in Figure-1.
Proposal 2: No other extension on measurement events is needed for mobility use case.

3. CC Management

CA related operations include activate/deactivate/reconfigure SCCs (add/remove SCC to/from configured CC set) as well as PCC change. 
For PCC management (PCC change), Proposal-1 seems sufficient by treating any other CC in the configured CC set as “neighbour cell”. The only issue is whether PCC management may need a threshold value different from mobility, for which case reusing Rel-8/9 measurement events in Proposal-1 will not be able to differentiate CC of serving eNB (for PCC change) and CC of neighbour eNB (for inter-frequency handover). However, at this point, we do not see a very compelling reason to enable such differentiation, i.e., if a serving eNB CC triggers A3, a PCC change can be considered and if a neighbour eNB CC triggers A3, an inter-frequency handover may be considered, whichever way is up to serving eNB’s decision. In Figure-1, MeasID_2 carries such two tasks in without differentiation.
In the context other SCC management, additional extension may be needed to manage individual CC within the eNB. Without proper extension, the existing noting of “serving cell” is ambiguous for a Rel-10 UE in CA mode. With only PCC based event extension discussed in Section-2, it may be difficult to achieve per CC granularity for CC management. For example, removing a SCC from the configured CC set due to its poor link quality requires a measurement event configured to indeed use the measurement of this SCC as reference.
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Figure-1 Using PCC as reference cell in measurement events

Observation 1: Using PCC as reference cell and resuing Rel-8/9 measurement events (Proposal 1) is also sufficient for PCC management, if there is no need to differentiate CCs from serving eNB and neighbour eNB on the same frequency (measurement object).
Observation 2: Other (S)CC management operations require additional extensions on measurement events for efficient CA operations.
The most flexible extension is to have event extensions for any configured CC, i.e., treating a particular CC as “serving cell” for reference. Functionality-wise, this seems complete for all purposes. However, the concerns are

· It needs to be reconfigured when there is CC change or handover, which could be quite some overhead and complexity if these happen somewhat frequently
· It requires more state machine maintenance depending on how many such events are configured, which could be a lot burden for both UE and eNB, if the UE has many configured CCs in the CA mode

Given these potential issues, while we think such extensions are useful (particularly for interference mitigation cases), it makes sense to seek for certain simplifications. There has been mentioning of “the best CC” and “the worst CC” in RAN2#69. We feel the “best CC” may not be really useful since it either enters the event too late or exits the event too early. The “worst CC” seems more proper for simplification of CC management related measurement events. As shown in the example of Figure-2, one can observe how such extension could possibly simplify CC management (in this example, one instead of multiple measurement IDs). Of course some details should be FFS, such as whether PCC would be included in the set of CCs for comparison and if yes how to handle the redundancy with Ax-PCC. Here we would like to just show the potential benefit of Ax-Worst and ask RAN2 to consider this option.

[image: image2]
Figure-2 Using Ax-Worst reduces measurement IDs needed for CC management
Proposal 3: Consider Ax-Worst as extensions (A1 A2 A3 and A5) for CA SCC management purposes.

4. Conclusion
Proposal 1: Use the PCC as the reference serving cell in Rel-8/9 measurement events, and reuse Rel-8/9 measurement events for CA mobility use case.
Proposal 2: No other extension on measurement events is needed for mobility use case.

Proposal 3: Consider Ax-Worst as extensions (A1 A2 A3 and A5) for CA SCC management purposes.
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