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1
Introduction
In RAN2#73bis meeting, LS on CSI reporting and SCell deactivation is prepared in [1] and it may be related with the discussion of CSI ambiguity issue. The CSI ambiguity handling issue with activation/deactivation was shown and several solutions were proposed in [2]-[5]. When there is a misunderstanding between eNB and UE about the status of each SCell in CA environment, the ambiguity handling problem for CSI reporting occurs. The missing PDCCH in the timer deactivation process may cause a misalignment between eNB and UE.
In this contribution, the new solution for the ambiguity handling is proposed and discussed.
2
Discussions
Figure 1 (a) shows an example of the ambiguity which can occur in a SCell. It is assumed that the initial status of the SCell is under activated condition and there are two PDCCHs (PDCCH1, PDCCH2). If PDCCH2 is not correctly decoded and missed, ambiguity period can start after the expiry time of PDCCH1. In this ambiguity period, there exists misunderstanding between eNB and UE about the status of the SCell. The eNB considers it as activated while UE considers it as deactivated. After the deactivation timer out for PDCCH2, both eNB and UE can consider it as deactivated and can have the same understanding.
Figure 1 (b) shows the possibility of extending the period of this ambiguity. When eNB schedule PDCCH3 during ambiguity period, the ambiguity period can be extended. The UE does not decode PDCCHs when the SCell is considered as deactivated. If there are the additional PDCCHs (for example, PDCCH4 and the other), this ambiguity period can be continuously extended.
From the observation in figure 1, the fast feedback about the status of activation/deactivation of UE’s SCell is needed and the ambiguity can last continuously under certain conditions if eNB can not identify the deactivation status of the Scell.
The requirement of PDCCH decoding error is 
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 and the above example could be considered as more frequent one than the discussed in [2].
There are several solutions for ambiguity handling discussed in [2]-[5] as below:
· Alt 1: The CSI is reported based on the activated SCell set. The information to indicate CSI of which SCells are included in the report are inserted to PUSCH.
· Alt 2: The CSI is reported based on the configured SCell set

· Alt 2-1: The dummy bits (for example, zeros or wideband CQI equal to OOR) are included in the CSI report for deactivated SCells.
· Alt 2-2: The subband CSI values outside the range of 0~15 are created and included in the CSI report for deactivated SCells.
· Alt 3: The deactivation timer value (expiry time) is set as infinite value or sufficiently large value.
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 impacts.
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Figure 1. An example of extended ambiguity period in SCell
In alt 2-1, the dummy bits like zero or OOR is considered as one of valid CSI report value for some period. If eNB considers it as valid value under the situation of ambiguity, it can not provide a tool of feedback indicating the status of UE’s SCells and cause some performance degradation in the downlink.

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 as [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 as mode 1-2.
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 SCell set.
· 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.
The current status about activation/deactivation identified by UE can be got immediately 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.
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 is the false detection probability that a UE incorrectly accepts the status of activation/deactivation. 
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 can be expressed as (1) from the extension of [6].
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C is the length of CRC and N is the number of maximum possible combination of activation/deactivation for Scells. p is the bit error probability. If we set p=0.1, C=8 and N=16 (
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 for maximum four configured SCells), 
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. Although p=0.5 with very poor channel condition, 
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. In case of p=0.5, there could surely exist errors in CSI data and the indication of the activation/deactivation might be meaningless.
3
Conclusion
From the above discussions, we propose:
· The CSI is reported based on the configured SCell set.
· 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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