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1 Introduction 
At RAN2#69bis a number of agreements have been reached about the generalization of A1, A2 and A3 measurement events for Carrier Aggregation:
· individual A1/A2 events for all the configured CCs will be supported (reconfirmed at RAN2#69bis)

· intra-frequency A3 events for all the configured CCs will be supported (reconfirmed at RAN2#69bis)
· an inter-frequency ‘A3-PCC’ event will be supported (new agreement at RAN2#69bis), where ‘A3-PCC’ is the A3 event where the reference cell is the Pcell and the target object can be any configured/non-configured frequency (if a SCC is the target object, the Scell is included in the comparison for the target object)

However, it was not finally concluded on possible generalizations/extensions for the remaining measurement events A4, A5 and B2 (for event B1 - Inter RAT neighbour becomes better than threshold – no change is expected) and on the s-Measure mechanism.

Some possible way forward (partly already suggested in [1]) to close the remaining open issues on CA measurements is suggested in the following.

2 Discussion
2.1 A4 event for Carrier Aggregation
In CA deployments, event A4 (neighbour becomes better than threshold) is clearly useful for CC addition, and apparently no specific extension or enhancement is needed. 
However, A4 (together with other events, like inter-frequency ‘A3-PCC’) is clearly sufficient for CC addition under the assumption that the eNB always decides to configure one additional CC whenever it receives a measurement report (triggered by A3 or A4) indicating good radio quality (or better quality than other CCs) for a given cell. However this will not be the typical case: besides radio conditions, the eNB will typically take also QoS requirements into account before configuring an additional CC. This also means that the need to add further CCs to a CA configuration (due to QoS requirements) could be asynchronous with respect to the measurement reception. So, even if the eNB received the indication of good radio quality for a given cell in the recent past, it cannot be sure that its quality is still the same at the moment in time when it decides to configure an additional CC. 
For instance this could happen in CA deployment Scenario 2 (as defined in [2]), when a UE initially moves from the outer ring into the inner ring (where an additional CC could be configured), and then moves back to the outer ring again. When entering the inner ring the UE would report a measurement to the eNB triggered by the A4 event. But when leaving the inner ring (i.e. when losing the additional CC coverage) no indication would be sent to the eNB (this possible case is also shown in R2-102098 [3]). As a consequence, the eNB could reliably decide to configure the additional CC (or not) only exactly when the measurement report triggered by the A4 event is received. On the other hand, if the eNB decided not to configure the additional CC immediately when the measurement report is received, but only later on, when required by QoS (but possibly when the UE has already moved back to the outer ring), the reconfiguration would typically fail.
This problem could be solved by the introduction of a ReportOnleave mechanism – like the one already defined for A3 in pre-Rel-10, whereby a measurement report is sent when leaving condition is met - also for the A4 event. The A4-leave event in the case described above is shown in Figure 1.
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Figure1. ReportOnleave mechanism for A4 
With this enhancement the eNB would easily know whether a cell previously reported as a good one still meets the condition or not, and it would be able to always take CC management decisions accordingly.
Proposal 1:  A ReportOnleave mechanism should be introduced for measurement event A4.

2.2 A5 and B2 events for Carrier Aggregation

During RAN2#69bis it was acknowledged that it would makes sense to extend A5 (and B2) in the same way as A3, i.e. to define ‘A5-PCC’ and ‘B2-PCC’ events or, in other words, clarify that when A5 and B2 events are activated for a UE configured with multiple serving cells, the reference serving cell is always the Pcell. Some companies even commented that, after the agreements on the introduction of a primary cell and the discussion on the A3 event, this is the obvious conclusion which does not require any new agreement. 

However no final decision was taken, or at least nothing was officially minuted about this. So the suggestion is to finally agree on the definition of ‘A5-PCC’ and ‘B2-PCC’ events (equivalent to the agreed A3-PCC event at RAN2#69bis):

Proposal 2: When when A5 and B2 events are activated for a UE configured with multiple serving cells, the reference serving cell is always the Pcell 
2.3 s-Measure for Carrier Aggregation

At RAN2#69bis some possible ways to extend the s-Measure concept for CA were discussed.
Two main options were suggested: 
1. define 2 thresholds (as in [4]): a s-Measure threshold compared only to the Pcell controlling inter-frequency/inter-RAT measurements, and a carrier-specific ‘s-Measure-intra’ threshold controlling intra-frequency measurements

2. or clarify that the 's-Measure should be compared to the lowest configured CC quality' (proposal made online during the discussion).
Regarding the first option, we share the same view expressed in [4] that if we keep a single s-Measure threshold compared only to the Pcell, and the quality of the Pcell is good enough (i.e. above such threshold), there would be no measurements and therefore a lack of information to perform an efficient (S)CC management.

On the other hand, in our understanding the definition of a special threshold only for intra-frequency measurements is not so useful: this would allow measurements on already configured SCCs, and therefore a possible replacement of a Scell with another Scell on the same SCC, but it would not allow the detection of other possible Scells on not yet configured SCCs. 
In conclusion, we believe that the issue of (S)CC management could be solved by the definition of a single s-Measure threshold controlling all measurement types (intra/inter-frequency and inter-RAT), with the clarification that the s-Measure should be compared to the quality of any of the configured and activated cells (and not just the Pcell).

Proposal 3: The UE is required to perform intra/inter-frequency and inter-RAT measurements whenever the quality of any of the configured and activated cells is below the s-Measure threshold
In other words, the definition of s-Measure could be updated as indicated below:
	s-Measure

Serving cell quality threshold controlling whether or not the UE is required to perform measurements of intra-frequency, inter-frequency and inter-RAT neighbouring cells. Value “0” indicates to disable s-Measure. In case the UE is configured with multiple serving cells, the UE is required to perform measurements whenever the quality of any of the configured and activated cells is below this threshold


3 Conclusion 
A few proposals are suggested to close the remaining open issues on CA measurements:
Proposal 1:  A ReportOnleave mechanism should be introduced for measurement event A4.

Proposal 2: When when A5 and B2 events are activated for a UE configured with multiple serving cells, the reference serving cell is always the Pcell 
Proposal 3: The UE is required to perform intra/inter-frequency and inter-RAT measurements whenever the quality of any of the configured and activated cells is below the s-Measure threshold
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