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1 Introduction 

RAN2 has agreed that all Rel-8/9 measurement events shall be available for a Rel-10 UEs, but it remains open how the events should be generalised when Carrier Aggregation is introduced. The present contribution focuses on the generalization of the Rel-8/9 A3 event, but our analysis is easily extended to e.g. A5 and B2. 
2 Background

The Rel-8/9 A3 event reads:

Event A3:
Neighbour becomes amount of offset better than serving; 
RAN2 has already agreed that it should be possible to configure A3 “intra-frequency” events, such that neighbours on that object are compared with the CC on that carrier, see figure below.  
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However, Rel-8/9 A3 can also be used for inter-frequency objects. The present RAN2 agreements do not cover this case, and RAN2 therefore needs to agree on how “inter-frequency” case of A3’s should be generalized in Rel-10. In particular, it remains open what CC the neighbour should be compared with in the A3 evaluation, see below.  
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Different solutions for how to define this reference (called “serving” in the Rel-8/9 event description above) has been brought forward (‎[1]- ‎[3]). The proposals are also captured in the mail discussion summary‎[4]: 

1. A3-Best: The reference CC is the “best CC”, as evaluated by the UE. The reference changes without a reconfiguration. 
2. A3-PCC: The reference is the PCC. The reference is the same for all relevant events of the UE. The PCC does not change without reconfiguration. 
3. A3-Any: Each measurement identity is explicitly configured with a reference CC, and the reference can be different for different measurement identities.  

In the following, we discuss the proposals above, and propose a way forward on the matter. 
3 Discussion

In ‎[3],we advocated in favor of generalizing the “serving” reference of the A3 event to the “best CC” among the configurable CCs. The rationale is that the A3 event is primarily needed for detecting conditions requiring a handover, which is true when all CCs of a UE are weaker than a neighbor. 
The RAN2 #69 meeting agreed to a Primary Component Carrier definition, and ‎[1] suggested that the reference should be the PCC (“A3-PCC”). If PCC is configured to the “best CC”, the outcome of the two proposals is identical. And in many cases, it makes sense to configure the DL PCC to the best CC, since both RLF and PDCCH monitoring (PCC is never de-activated) is tied to the DL PCC. 
In order to facilitate that the DL PCC is easily configured onto the best CC, we find that two conditions should be ensured: 

1. It shall be possible for the eNB to detect when an SCC gets better than the PCC; 

2. It shall be easy to change the PCC without performing a full handover with L2 resets. 

The first aspect is further discussed in a subsequent section of this paper, while second aspect is discussed in ‎[5] 

Differences between the A3-best and A3-PCC approaches occur in case the PCC of a UE is not the “best CC”, e.g. due to load-balancing strategies, where PCC is deliberately configured to a “worse” CC. Entering conditions for “A3-PCC” would then occur earlier than “A3-best”, unless offsets are configured to balance the difference. 

Another difference occurs at times when the PCC is reconfigured. After a reconfiguration of PCC, and due to the sudden change of the reference pilot strength, it may occur that multiple triggers are suddenly fulfilled for the A3-PCC events resulting in a group of reports being issued right after a PCC reconfiguration. 

Both approaches are compatible with the Rel-8/9 scenario with a UE configured with a single cell. In such cases, both the “best” and “PCC” is the “Serving Cell” in Rel-8/9 terminology. 

The proposal to explicitly configure a reference for each measurement identity ‎[2] (“A3-Any”) may appear similar to the A3-PCC-approach, since both approaches have references configured by RRC. Modeling-wise, however, the “A3-Any”-approach is quite different from the Rel-8/9 model, where the reference is implicitly given by the “Serving” cell. This is important e.g. at handovers, where Rel-8/9 events can be maintained through the handovers, as illustrated below.
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Introducing an explicit configuration of the reference for each Meas Id is different from Rel-8/9, since a continuation of an event evaluation on Object 3 would no longer be possible without an explicit reconfiguration of Id-1. 
We think it is beneficial if a Rel-10 UE can support a single behavior in Rel-8/9, Rel-10, and mixed-release networks. 
For these reasons, we therefore think that both the “A3-best” and the “A3-PCC” approach are adequate as a “reference DL CC” in Rel-10.

Proposal 1 Rel-10 shall support an A3 event, where neighbors are compared with either “best CC” or “PCC” depending on the majority view in RAN2.     
3.1  Detecting when an SCC gets better than the PCC
With the recently introduced “PCC/SCC” definitions, it is important for the eNB to follow if and when an SCC gets stronger than the current PCC. This is particularly relevant if the strategy is to maintain the PCC on the “best” CC.

One solution to facilitate this is to specify an event that compares (all) SCCs, and reports when the “best CC” changes. 
Another alternative is to define an event that triggers when “SCC becomes amount of offset better than PCC”. The use-case is illustrated below. 
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Here, the “best CC” changes twice. In order to change the PCC accordingly, it is necessary for the eNB to configure events that report when those conditions are satisfied. 
However, the same reports to the eNB could also be achieved with A3-PCC/A3-best events, provided SCC:s are regarded as “Neighbours” for this event. Below, this is illustrated for the A3-PCC approach. 

Initially, we assume that the blue curve is the PCC, and A3-PCC events are configured on the objects carrying SCCs. An A3-PCC event on Object 2 will trigger a report indicating that the serving cell on the SCC (Object 2) is now better than the serving cell on the PCC. Provided the PCC is now moved to Object 2 (red curve in the figure), we will have an additional report when the serving cell on SCC (Object 3) grows better than the serving cell on the PCC. Without any PCC re-configuration, the report had been triggered earlier, i.e. when the SCC on Object 3 got better than the CC on Object 1. 
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Thus, provided than an Event A3-PCC/Best configured for an object of an SCC also includes the “serving cell” of that object, it is possible to provide the desired monitoring of “change of best CC”. 
Proposal 2 We ask RAN2 to discuss how to achieve reporting of “change of best CC”, where identified alternatives include 
- 
Define new events for the particular purpose, 
- 
Agree that also SCCs are included in relevant A3 event evaluations. 
3.1.1 Event A5 and B2
Rel-8/9 A5 and B2 (inter-RAT) events need to be generalized in a way similar to the A3 generalization above. 

Event A5:
Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.
We suggest that the Rel-8/9 “Serving Cell” in the A5/B2 events should be generalized either to the “best” or “PCC”, in conformance with a possible RAN2 agreement along these lines for A3.  
Proposal 3 The “Serving Cell” of Rel-8/9 A5/B2 events shall be generalized in conformance with the A3 event.   
4 Summary

In the present contribution, we provided views on how the existing A3, A5 and B2 measurement events should be generalized in Rel-10, when carrier aggregation is introduced. We use the Re-8/9 model as the basis, and suggest defining a single reference for relative event comparisons. Our views are captured in the following proposals: 

Proposal 1
Rel-10 shall support an A3 event, where neighbors are compared with either “best CC” or “PCC” depending on the majority view in RAN2.
Proposal 2
We ask RAN2 to discuss how to achieve reporting of “change of best CC”, where identified alternatives include

- Define new events for the particular purpose,

- Agree that also SCCs are included in relevant A3 event evaluations.
Proposal 3
The “Serving Cell” of Rel-8/9 A5/B2 events shall be generalized in conformance with the A3 event.
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