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1
Introduction
In [1], RAN2 discusses whether to report CQI for deactivated SCells with dummy contents and asks RAN1 to conclude on this issue, which is the focus of this contribution. 
2
Discussion
In Rel-10, a UE can be layer 3 configured with two or more CCs in carrier aggregation (CA). In addition, among the CCs in CA, secondary CCs (SCC) can be deactivated/activated. Both periodic CSI feedback and aperiodic CSI feedback schemes are supported, where:

· Periodic CSI feedback: only one CC at a time. In case of collision, the CC with the highest priority is reported, where the priority is primarily based on the type of CSI feedback and further based on the RRC configuration for tie-breaking;
· Aperiodic CSI feedback: multi-CC report is supported by the RRC configuration.
For SCC deactivation/activation, discussion and decision have been carried out on when to report a valid CQI, and what to transmit for an invalid or a dummy CSI report. In particular, when the report is invalid, the UE should assume that:
· CQI=0 or out-of-range;
· RI and PMI are unspecified.
It remains an open issue on how to handle CSI report for a deactivated CC. Particularly:

· In a subframe when CSI is to be reported for a SCC (for both periodic and aperiodic CSI feedback), if the SCC is deactivated, should the report be omitted or should a dummy CSI be reported?

· In a subframe when aperiodic CSI is due, if CSI report for a deactivated SCC is omitted due to an invalid DL reference subframe, should the entire CSI feedback be omitted or should only the SCC CSI feedback be omitted?

Note that there always exists some ambiguity between an eNB and a UE regarding the status of SCC. In Rel-8/9/10, it was agreed that any ambiguity around RRC re-configuration is unspecified and is left to implementation. This is because RRC re-configuration is expected to be an infrequent event, and such ambiguity is tolerable. 
However, in order to achieve the benefits of CC activation/deactivation, SCC activation and deactivation is expected to occur more frequently than RRC re-configuration. Therefore, it is no longer desirable to leave the ambiguity due to CC activation/deactivation to implementation.
For periodic CSI feedback, the ambiguity may lead to confusion at the eNB regarding which CC the CSI report is targeted for. In particular, for a deactivated SCC, the CSI feedback can be:

· Alt 1: omitted, and the SCC is not part of the CSI report prioritization process (on which CC to be reported)

· That is, in case of multiple CSI reports due at the same subframe, the CC for which CSI is reported is prioritized based on the activated CCs. The deactivated SCC is not part of the CSI report prioritization process.

· Alt 2: dummy, and the SCC is

· Alt 2.1: not part of the CSI report prioritization process

· Alt 2.2: part of the CSI report prioritization process.
· That is, in case of multiple CSI reports due at the same subframe, the CC for which CSI is reported is prioritized based on the RRC configured CCs instead of the activated CCs.

For both Alt 1 and Alt 2.1, when ambiguity occurs around SCC activation/deactivation, the eNB may not know which CC is being reported. The eNB needs to perform blind detection (hence additional complexity). Compared with Alt 2.2, Alt 1 and Alt 2.1 have the benefits of reduced UL overhead, and less CSI dropping due to collision. However,  Alt 2.2 is simpler, and completely eliminates the impact of ambiguity around SCC activation/deactivation on CSI feedback. Alt 2.2 is thus preferable.

For aperiodic CSI feedback, similarly we may have the following design options for CSI feedback for a deactivated SCC:

· Alt 1: omit the report

· Alt 1.1: omit the report only for the deactivated SCC(s)

· Alt 1.2: omit the entire CSI report when there is at least one deactivated SCC 

· Alt 2: report a dummy CSI for deactivated SCC(s).
Note that in this case, the impact of the potential ambiguity is more severe – it impacts not only the detection of CSI feedback (which is jointly coded for multiple CCs), it also impacts the PUSCH detection. Again, the same tradeoff between UL overhead and complexity/ambiguity handling exists. Even more than in the case of the periodic CSI, it is important here to avoid the ambiguity, and hence the Alt 2 is our preferred solution. 

3
Conclusions 

In this contribution, we analyzed the issue of CSI feedback for deactivated SCCs and discussed a few design alternatives. The following is proposed:

· For both periodic CSI and aperiodic CSI feedback, dummy CSI feedback is reported for deactivated SCC(s)
· For periodic CSI feedback, the deactivated SCC is part of the CSI report prioritization process. The CC for which CSI is reported is prioritized based on the RRC configured CCs.
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