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1
Introduction
The CSI ambiguity handling issue with activation/deactivation was discussed and several solutions were proposed in [1]-[4]. When there is a misunderstanding between eNB and UE about the status of each CC in CA environment, the ambiguity handling problem for CSI reporting occurs. The missing PDCCH in the timer deactivation process and NAK to ACK error in MAC control signalling may cause a misalignment between eNB and UE.
In this contribution, the new solution for the ambiguity handling is proposed and discussed.
2
Discussions
There are several solutions discussed in [1]-[4] as below:
· Alt 1: The CSI is reported based on the activated CC set. The information to indicate CSI of which CC is included in the report is inserted to PUSCH.
· Alt 2: The CSI is reported based on the configured CC set

· Alt 2-1: The dummy bits (for example, zeros) are included in the CSI report for deactivated CCs.
· Alt 2-2: The subband CSI values outside the range of 0~15 are created and included in the CSI report for deactivated CCs.
· Alt 3: The deactivation timer value is set as infinite value or sufficiently large value.
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Figure 1. An example of ambiguity

In alt 1, a new additional signaling scheme is needed and a new multiplexing design with CSI reporting and UL-SCH may need to be designed. It can cause some standardization impact.
In alt 2-1, the dummy bits like zero can be one of valid CSI report value. If eNB consider it as valid value under the situation of ambiguity, it can cause some performance degradation in the downlink.

Figure 1 shows an example of ambiguity situation. There are 5 configured CCs (CC0 ~ CC4). The eNB considers CC0 and CC2 as deactivated CCs and consider the remaining CCs as activated. The UE considers CC2 and CC4 as deactivated CCs and consider the remaining CCs are activated. For CC0, the UE transmit its CSI report and the eNB can discard them as garbage. For CC4, the UE transmits its CSI report with dummy bits and the eNB considers it as valid CSI value and use it for DL scheduling. The use of dummy bits as valid CSI can cause some performance degradation.

Alt 2-2 is the scheme of defining a new value indicating deactivation instead of dummy zero bit. The new value is not in the range of 0 ~ 15 and can be created by adding wideband CQI and subband differential CQI.[3] It can prevent the problem of alt 2-1 but the new solution to define a new value is needed when the CQI report format is configured based on wideband CQI and PMI.
Alt 3 can solve the ambiguity handling issue easily without further standardization effort but the additional reduction of UE complexity and battery consumption by the timer deactivation process could be given up.
In this contribution, we propose:

· The CSI is reported based on the configured CC set.
· If the payload size of CSI is more than 11, the bitmap indicating activation/deactivation is scrambled with 8 bit CRC by XOR operation
· In the bitmap configuration, “0” indicates deactivation and “1” indicates activation.
In Rel. 8/9, the CSI reporting for the payload size larger than 11 is encoded by the convolutional code and 8 bit CRC is added before encoding. Although RM (Reed Muller) code is used when the payload size of CSI are not more than 11 and CRC is not available, the payload size of the CSI reporting in CA environment, is expected to be larger than 11 for most cases. The current status about activation/deactivation identified by UE can be got by eNB from the bitmap scrambled in CRC and eNB can handle the ambiguity situation from that information. The indication of activation/deactivation by CRC scrambling does not require additional overhead and can make it possible to deal with ambiguity situation effectively.
3
Conclusion
From the above discussions, 
· The CSI is reported based on the configured CC set.
· If the payload size of CSI is more than 11, the bitmap indicating activation/deactivation is scrambled with 8 bit CRC by XOR operation
· In the bitmap configuration, “0” indicates deactivation and “1” indicates activation.
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