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1. Introduction
It has been agreed in RAN2 that MAC-level signalling is used to activate/deactivate DL SCCs within the UE DL CC set [1]. Another agreement from RAN2 is that a UE does not perform CQI measurements corresponding to de-activated CCs. Hence, there is no CQI measurement to report corresponding to the deactivated CCs [2].

The problem with MAC-level signalling is that potential signalling errors related to MAC-level activation/deactivation create ambiguity between UE and eNB on which CCs are active. The most probable error case is related to NACK to ACK error, where UE has not yet decoded correctly the MAC activation/deactivation message and has requested retransmission with NACK but eNB interprets it as ACK and assumes that message was correctly received. Similarly, in ACK to NACK error case, UE has received activation/deactivation message correctly and will apply it but eNB decodes ACK as NACK and retransmits the message. 
Partly due to the ambiguity issue it was decided in RAN1 to dimension the ACK/NACK codebook size based on the number of configured, not activated, component carriers. There can be similar severe error cases due to ambiguity related to multiplexing of CQI corresponding to multiple CCs on PUCCH and PUSCH. This contribution discusses the error cases and proposes means to mitigate them. 
2. Discussion
Ambiguity related to CC activation / deactivation with Periodic CSI reporting
In the typical case when periodic CSI reports are transmitted on PUCCH there seems to be little need for any special measures. If the UE assumes a given CC is activated when it is not, it only sends a redundant CSI report on PUCCH. The eNodeB can perform DTX detection (energy detection) on the known PUCCH resources if necessary. The same applies also in the opposite case when the UE has missed the CC activation command: the UE simply does not send reports when expected. 
A more problematic scenario occurs when there is a simultaneous PUSCH allocation at the periodic CSI reporting time instance. In this case the eNodeB would be forced perform the CQI DTX detection from the data resources, which is considerably more complicated and would required blind decoding of UCI and/or data. In this case it may make sense to send always a report for the configured CC, activated or not. The incurring overhead is anyway quite minor. When the UE assumes a given CC is deactivated it will according to RAN2 decisions not perform CSI measurement on that CC. Instead, we propose the UE to indicate the assumption on deactivation to the eNodeB by sending a predefined message (Dummy CQI) instead of CSI measurement result. This would also help in identifying the potential errors in MAC (de-)activation, hence resolving the ambiguity issue completely. 
Proposal 1: When periodic CSI reports are sent on PUSCH, consider transmitting the report for a configured CC when scheduled regardless of the activation/deactivation state. For the CCs the UE assumes to be deactivated the report may contain an explicit indication of the deactivation instead of the CSI measurement.
Ambiguity related to CC activation / deactivation with Aperiodic CSI reporting

The ambiguity related to the CC MAC activation/deactivations may need to be considered also with Aperiodic CSI reporting. If the eNodeB and the UE have different understanding of the number of activated CCs, severe error cases may arise (CSI payload assumed by the UE could be incorrect leading to erroneous detection of both CSI and data). These error cases can be easily mitigated by reporting the Aperiodic CSI always according to the number of configured CCs regardless of whether they are activated or not. If the UE assumes some of the CCs are deactivated, it will according to the RAN2 decisions not perform CSI measurements. Instead, we propose the UE to indicate to the eNodeB it assumes a given CC is deactivated by sending an explicit DTX (Dummy CQI) instead of the CSI measurement result. This would help in resolving efficiently any issues with timing uncertainty related to MAC activation of CCs. The additional overhead is also insignificant.    

Proposal 2: When Aperiodic CSI reports are sent, consider transmitting the report for the configured CCs when scheduled regardless of the activation/deactivation state. For the CCs the UE assumes to be deactivated the report may contain an explicit indication of the deactivation instead of the CSI measurement.
3.
Conclusions
In this contribution, we discussed the impact of CC activation/deactivation errors and the related ambiguity on CSI reporting. The ambiguity can cause severe issues, which fortunately can be easily mitigated by always providing CSI for a configured CC when scheduled to do so. To be specific, we propose:
Proposal 1: When periodic CSI reports are sent on PUSCH, consider transmitting the report for a configured CC when scheduled regardless of the activation/deactivation state. For the CCs the UE assumes to be deactivated the report may contain an explicit indication of the deactivation instead of the CSI measurement.

Proposal 2: When Aperiodic CSI reports are sent, consider transmitting the report for the configured CCs when scheduled regardless of the activation/deactivation state. For the CCs the UE assumes to be deactivated the report may contain an explicit indication of the deactivation instead of the CSI measurement.
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