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1. Introduction
In LTE, with the 1-to-1 mapping between DL and UL bands, the CQI reflecting the DL carrier channel quality is sent on the paired UL carrier. In contrast, in order to accommodate DL scheduling on multiple carriers and hence to achieve a higher system throughput in LTE-A, CQI of DL CCs always need to be reported promptly. As agreed in RAN1 #60 meeting and specified in [1], A single UE-specific UL CC is configured semi-statically for carrying PUCCH A/N, SR, and periodic CSI from a UE. It would be highly desirable to have a feedback design to convey a comparatively larger amount of UL signaling on a single CC.
In the latest #61bis meeting, the following statement was agreed as a baseline for further research:
· For periodic CQI/PMI/RI reporting for CA, at least configuration of different (in time) PUCCH resources for reports for each CC is supported. 

· Additional possibilities are FFS until RAN1#62.
In this contribution, our consideration of CSI feedback is provided based on this agreement, and a CSI-RS design aimed at offering the latest CSI information is also presented.
2. Activation and deactivation

According to the discussion in RAN2, to enable reasonable UE battery consumption when CA is configured, a downlink activation/deactivation mechanism of CC is supported. When a CC is deactivated, the UE does not need to monitor PDCCH or receive PDSCH, nor is it required to perform CQI measurements for this CC. Also, the UE shall not report CQI/PMI/RI for a deactivated CC [2].
In the latest #61b meeting, several contributions [3, 4] addressed views on the impact of activation and deactivation. Provided UE maintains a comparatively constant set of activation CCs, it is only necessary for UE to feedback CSI for the activated CCs. On the other hand, in case a frequent switch between activation and deactivation exists, a hold-on timer may be trigged at UE side, which allows UE to go on feeding back CSI or reserve the reporting instances until the timer expires. By this means, a seamless operation with activation/deactivation can be guaranteed. What is worth to notice is that a CC may immediately be activated right after another CC’s deactivation. On this occasion, a hold-on timer may not be necessary. Although CSI reporting of different CCs may be independent with each other, a newly activated CC could lead to an adjustment in periodicity and time offset of another CC. Supposing the CSI feedback is based on cycling through the CSI feedbacks of all corresponding DL CCs, if a 10MHz activated CC is deactivated and replaced with a 5MHz CC, the needed reporting for the newly activated CC can just take up the reporting instance of the former activated CC for simplicity. The other possible option is to further refine the reporting parameters (Ioffset, K cycle number, etc.) to make the best use of all feedback instances. 
3. CSI-RS transmitted on CC
Instead of starting from scratch and defining new feedback options, reusing the existing mode in Rel.8 to a larger extent is in great favor [5-8]. An extension of the single carrier CSI feedback as defined in Rel-8 can be used for a CA system by cycling through the CSI feedback of all corresponding DL CCs in a predefined order. For example, as pictured in [2], CSI of each CC are fed back consecutively between two reporting instance of wideband CSI of the same CC. However, it is preferred that UEs can feedback CSI promptly as much as possible. One effective way is to jointly design the cycling order and CSI-RS transmission offsets of different CCs. The following figure presents this proposal aiming at feeding back accurate CSI information in a CA system.
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Figure 1. CSI feedback structure and CSI-RS for CA (assuming 0 delay)
In addition, in case CC2 is deactivated and replaced by another CC with only one bandwidth part, by adjusting cycle number of each CC, UE can be accommodated with a specific CSI feedback pattern, and if necessary, the time offset of CSI-RS of each CC may change accordingly in an attempt to offer the latest CSI.
Compared with the scheme defined in Rel.8, the extended cycling-through type of reporting approach proposed for carrier aggregation has its disadvantages. For example, it lengthens the during a K full cycle, the influence is obvious if the number of activated CC with not less than 2 bandwidth parts is larger than 2. In general, in order to feedback CSI promptly, the extended cycling-through operation can be made unavailable if the number of CC exceeds certain amount, on this occasion, a UE may resort to other reporting methods.
4. Conclusions
In this document, we presented the CSI feedback signaling mechanisms in the context of carrier aggregation. The main idea behind these considerations is to reuse the CQI reporting and compression mechanisms specified in LTE Release-8 as much as possible. More specifically, we make the following proposals:

· Periodic CSI reporting on PUCCH may be configured independently for each component carrier (full cycle number etc.)
· A hold-on timer may be needed for a deactivated CC in case frequent switch between activation and deactivation exists.
· For a specific configuration of activated CCs, the choice of cycling order and CSI-RS transmission offsets of different CCs is preferred to be jointly design.
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