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Discussion and Decision
1
Introduction
During the previous RAN2 meeting, a contribution was presented [1] to support the introduction of a 'ReportOnLeave' mechanism for the A4 event, to address some CC management issues for Carrier Aggegation. 
During the discussion it was commented that (from the Chairman's minutes):

Seems we have 3 alternatives:


1) A4 and add immediately


2) Polling the UE for measurements when you have data


3) A3-PCC

=>
Noted: It seems clear that the bar is very high to have additional events/changes to the events we have now.

However, after further checking, we are still not fully convinced that the 3 alternatives listed above would solve the issue highlighted in [1] and would like to represent and rediscuss the proposal.
2
Discussion
At RAN2#70, in [1] it was highlighed that the A4 event can be used for CC addition only under the assumption that the eNB always immediately decides to configure one additional CC whenever it receives a measurement report indicating good radio quality 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. 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.
In [1] it was suggested that 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. 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.
During the discussion at RAN2#70 several companies acknowledged the motivation behind the proposal and some of them also showed some sympathy and support for it. However it was finally commented that we already have 3 mechanisms for CC addition:
1)
A4 and add immediately

2) 
Polling the UE for measurements when you have data

3)
A3-PCC

However, we believe that these 3 alternatives would not really solve the above mentioned issue:
1) configuring A4 and then (being forced to) add the new CC immediately is exactly the problem we intend to solve: it is not always possible/desirable to add the new CC immediately when a measurement triggered by A4 is received
2) is a possible solution, but in our understanding this would probably increase the signalling load and certainly introduce additional delay. In the considered example, the decision to add a new CC is triggered by some sudden change in the QoS requirement (e.g. the request to immediately increase the peak throughput) so that any further delay in reconfiguring the radio resources should be avoided.  
3) 
seems the best option among the 3 (and it was the alternative receiving more support during the discussion at RAN2#70). However, this assumes that we might want to configure an additional CC only when it reaches a quality level comparable to the PCC (as suggested in [3], claming that using a 'relative policy', i.e. adding/removing CCs only when their quality is offset higher/lower than that of PCC, tends to bring better results). Although we agree this might make sense in a number of cases, we doubt this covers all the possible scenarios. In fact there might be cases when a CC is worth adding (because it exceeds a quality threshold) even if still far away from the PCC quality.
For instance, one possible case is exactly the one of Scenario 2 (in [2]), with colocated and overlaid cells with different coverage areas. But more in general this could apply for all the inter-band Carrier Aggregation scenarios. As shown in the example in Figure 1 below, due to the different pathloss, the RSRP of different CCs can be quite different also in the inner ring, i.e. in the common coverage area. For instance the RSRP difference can be higher than the 3dB value considered as the maximum relative threshold for CC addition in [3]. But still Carrier Aggregation would make sense and should be possible in this case! Otherwise this would mean that the area when CA is possible (darker area in the figure) would be much smaller than the common coverage area. 
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Figure1. Coverage areas and area with comparable CC quality levels in CA deployment scenario 2.
In this case an 'absolute policy' (see [3]) should be considered, i.e. it should be possible to configure an additional CC when the corresponding RSRP becomes offset higher/ lower than an absolute threshold. In other words, in this case ‘A3-PCC’ would not be sufficient and it should be possible to fully rely on the A4 event for CC addition.
In conclusion we think that the 3 alternatives listed above are not sufficient to handle all the CA deployment scenarios foreseen for Rel-10 and so we would like to discuss the following proposals:
Proposal 1: In order to cover all the different CA deployment scenarios foreseen for Rel-10, besides ‘relative policies’ based on ‘A3-PCC’, for CC addition it should be possible to rely on efficient ‘absolute policies' based on A4.

Proposal 2: As a simple solution to support Proposal 1, a ReportOnleave mechanism should be introduced for measurement event A4. 
3

Conclusion
This contribution indicates that the alternatives identified so far to address CC addition don’t seem to be sufficient to handle all the CA deployment scenarios foreseen for Rel-10. 
It is then suggested that efficient ‘absolute policies' for CC addition should be supported in Rel-10, in particular through the introduction of a 'ReportOnLeave' mechanism for the A4 event. 
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