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1 Triggering from common search space and CSI trigger sets 
A few open issues remain for the aperiodic CSI triggering for carrier aggregation in Rel-10. This includes the triggering mechanism from the common search space, which is still open [1]. Further consideration of the meaning of the RRC configured CSI trigger sets is also needed.

Triggering from the common search space

The discussions at RAN1#63 recognized that triggering a single carrier by SIB-2 linkage may be desirable at the cell edge, while it would not be able to trigger unpaired carriers in asymmetric carrier aggregation. Triggering of all configured cells was one proposal for handling this and also for reducing the number of PDCCHs for triggering. On the other hand, only being able to trigger all configured cells has been regarded too inflexible and a limitation for UEs on the cell edge. The agreed solution provides certain degree of flexibility when triggering from the UE-specific search space; SIB-2 linkage is supported, while the CSI trigger sets aperiodic_CA_trigger_set_1 and aperiodic_CA_trigger_set_2 [2] can handle the unpaired and cross-carrier scheduled carriers. Still, flexibility is also relevant from the common search space, as it is advantageous to reduce the number of PDCCHs and to have a CSI trigger set that can encompass all configured cells, or any other desirable subset. This is especially critical when the CSI trigger sets in the UE-specific search space have to be used for unpaired DL carriers, which will be further accentuated the more cells that are aggregated.  
Since the major decision was to introduce an extra bit in the UL grant, and that two CSI trigger sets are already defined, we do not see that start introducing limitations to the triggering flexibility for the purpose of reducing a few bits in the RRC signalling is credible at this point. Hence, it is preferred that triggering from the common search space is done by an RRC configured set, aperiodic_CA_trigger_set_0, to be used when the trigger is ‘1’, also originally included in [3]. Triggering by an RRC configured set does not necessarily preclude triggering by SIB-2 linkage. Since the UE only monitors the common search space on the PCell, SIB-2 linkage is here equivalent to triggering the PCell. Hence, a CSI trigger set which consists of the PCell offers SIB-2 linkage triggering. There is thus no reason to restrict triggering from the common search space to default SIB-2 linkage only and the same flexibility as in the UE-specific search space could be provided without any additional impact. 
In order to schedule on the PCell during cell reconfiguration, it may not necessarily be required to trigger aperiodic CSI on the PCell, as there could also be periodic CSI to rely on. Nevertheless, the eNodeB would have the ability to trigger aperiodic CSI from the common search space during reconfiguration of the set of serving cells without ambiguity by letting the CSI trigger set include the PCell only. It is furthermore so, that if a CSI trigger set is comprised of cells that are part of the new set of configured serving cells, it could be applied for CSI triggering also during cell reconfiguration periods without any ambiguity. Hence, the eNodeB may not be restricted to trigger only the PCell from the common search space and it should be at the discretion of the eNodeB to configure the CSI trigger set to all serving cells, a subset of the serving cells, or to imply SIB-2 linkage, depending on the carrier aggregation scenario and PDCCH load.  
CSI trigger sets
The meaning of triggers ‘10’ and ‘11’ is configured by RRC. According to the agreement, the RRC can configure any combination of up to 5 serving cells. While the signalling will be implemented in the RAN2 specifications, a few aspects would be for RAN1’s consideration. 

To efficiently represent a set comprising any combination of up to 5 serving cells, it is foreseen that a bitmap should be utilized. If a bitmap of length 5 is used and there are 8 cell indices, some form of pre-determined ordering of the cell indices of the configured cells is needed in order to map to the bitmap positions (e.g., lowest configured cell index maps to the MSB etc.). However, then the interpretation of an index position in the bitmap would depend on the set of configured cells. During a reconfiguration period, where cells are added or removed, there could thus be ambiguous interpretation of the CSI trigger sets. This may imply that aperiodic CSI cannot easily be obtained during reconfiguration periods, or that frequent changes of the CSI trigger sets may be needed. 

For example, suppose the PCell (i.e., cell index 0) and one Scell with cell index 4 is configured. The bitmap for triggering these two cells may be [1 1 0 0 0], assuming the positions starting from the MSB in the bitmap correspond to configured cell indices in an ascending order. Upon addition of a new SCell, say with cell index 2, the interpretation of that bitmap would then instead correspond to triggering of the PCell and the SCell with cell index 2. During the cell reconfiguration period, the eNodeB may thus receive aperiodic CSI for either the PCell and SCell with cell index 4, or the PCell and SCell with cell index 2, depending on the current cell configuration status in the UE. After the cell reconfiguration is completed, the SCell with cell index 4 cannot be triggered by this bitmap and consequently the CSI trigger set may need to be changed. Thus the information in the CSI trigger set has changed although CSI triggered set has not been changed itself.  

To facilitate aperiodic CSI triggering without such ambiguity, it is therefore required that the interpretation of the CSI trigger sets should be independent of the configured set of serving cells. The ambiguity can be alleviated by associating each position in a bitmap with one fixed cell index. Given that there are 8 cell indices (1 PCell+7 SCells), a bitmap of length 8 should be used, where each position in the bitmap corresponds to one cell index. 
2 Conclusions
We propose that:
An RRC configured CSI trigger set is associated with CSI trigger bit ‘1’ in the common search space.

The interpretation of the CSI trigger sets should be independent of the configured set of serving cells. For example, a bitmap of length 8 could be used to represent a CSI trigger set.
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