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1. Introduction
In the RAN1 #61bis meeting, considerable progress on the issue of periodic UCI transmission on PUSCH has been made. However, in the following cases, the choice of PUSCH for UCI transmission is FFS [1]:
· Aperiodic CSI

· SPS

· Non-adaptive retransmission

· Small PUSCH payloads
In this document, we discuss PUSCH selection for aperiodic CSI reporting. More specifically, we consider the case where aperiodic CSI reporting for a downlink component carrier (DL CC) is triggered by the uplink (UL) grant transmitted on the DL CC or by the UL grant with CIF indicating the DL CC. In this case, if an aperiodic CSI reporting is requested for DL CC #k and there is no UL-SCH data on UL CC #m linked to the DL CC #k, the aperiodic CSI reporting for the DL CC #k is triggered by a UL grant without scheduling UL-SCH data.
In this scenario, we discuss which PUSCH should be used to transmit aperiodic CSI.
2. Aperiodic CSI request without UL-SCH data
When aperiodic CSI reporting is triggered by UL grant without scheduling UL-SCH data, selection methods of one PUSCH for aperiodic CSI transmission can be different depending on whether there is at least one  PUSCH with UL-SCH data in other UL CC or not. If there is no PUSCH with UL-SCH data in other UL CC, it is natural that the UE transmits the aperiodic CSI on the PUSCH of the UL CC (UL CC #m) indicated by the UL grant requesting the aperiodic CSI reporting.
However, if there is at least one PUSCH with UL-SCH data in other UL CC as shown in Fig. 1, the following two alternatives are possible.

· Alt. 1: Transmit the aperiodic CSI on the PUSCH of the linkage UL CC (UL CC #m) without UL-SCH data.
This scheme is simple and its performance is independent of whether the UE missed other UL grants or not. But, it causes the increase of PAPR because one more PUSCH with CSI only is transmitted. Therefore, the UE is required more power back-off.
· Alt. 2: Piggy-back the aperiodic CSI on one of the PUSCHs with UL-SCH data

This scheme is attractive in terms of PAPR because it does not increase PAPR. The selection of one PUSCH for aperiodic CSI reporting can be determined by some pre-defined rule or explicit signaling.
· Option 1: some pre-defined rule
Priority order among the PUSCHs with UL-SCH data can be determined by some pre-defined rule, i.e., the priority order can be set according to the UL CC index. In this option, if the UE misses the UL grant for the UL CC with the highest priority, the UE will transmit the aperiodic CSI on the PUSCH of the UL CC with the next priority. Even thought eNB can find out, by DTX detection, the PUSCH on which the aperiodic CSI has been transmitted, the data detection performance is degraded inevitably because the MCS level for the PUSCH with the next priority is chosen without considering the aperiodic CSI reporting on this PUSCH.
· Option 2: Explicit signaling
In this option, UL carrier indication field for CSI reporting (CSI-CIF) can be inserted in the UL grant requesting aperidoc CSI reporting. Since the aperiodic CSI is transmitted on the PUSCH scheduled by other UL grant in Alt. 2, the UL grant requesting the CSI reporting does not need to include the scheduling information of PUSCH. Therefore, the scheduling information fields can be removed in the UL grant requesting aperiodic CSI reporting without UL-SCH data and instead CSI-CIF can be inserted there. Therefore, this option does not increase the size of DCI format 0 at all. If the UE misses UL grant for the UL CC indicated by CSI-CIF, one possible behavior that the UE can take is just to ignore the aperiodic CSI reporting request.
Based on the above discussion, we have a slight preference on the Alt. 2 because it does not increase PAPR.
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Fig. 1: Aperiodic CSI reporting on PUSCH 
3. Conclusion
In this document, we considered the case where aperiodic CSI reporting for a DL CC is triggered by the UL grant transmitted on the DL CC or by the UL grant with CIF indicating the DL CC. In this case, if aperiodic CSI reporting is requested for DL CC #k and there is no UL-SCH data on the UL CC (UL CC #m) linked to the DL CC #k, the aperiodic CSI reporting is triggered by a UL grant without scheduling UL-SCH data.
When aperiodic CSI reporting is triggered by UL grant without scheduling UL-SCH data and there is at least one PUSCH with UL-SCH data in other UL CC as shown in Fig. 1, the following alternatives are possible.

· Alt. 1: Transmit the aperiodic CSI on the PUSCH of the linkage UL CC (UL CC #m) without UL-SCH data.
· Alt. 2: Piggy-back the aperiodic CSI on one of the PUSCHs with UL-SCH data.
Between the two alternatives, we have a slight preference on the Alt. 2 because it does not increase PAPR.
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