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1 PUSCH selection for UCI
Two issues that remain open pertaining to UCI on PUSCH in Rel-10 are PUSCH selection among SCells and handling of multiple CSI triggers. 
PUSCH selection among SCells
An unresolved issue is the selection of PUSCH to carry UCI in case there are multiple SCells containing PUSCHs but no PUSCH on the PCell and no PUSCH triggered for aperiodic CSI. In all other cases where there is a PUSCH on the PCell, any UCI on PUSCH shall be multiplexed on the PCell [1], unless there is a PUSCH with aperiodic CSI, which should then be chosen. 

It is expected that the eNodeB will schedule a UE on its PCell as much as possible. Performing carrier aggregation primarily with SCells only, appears to be non-typical, otherwise the PCell should be reconfigured. Thus the need for PUSCH selection among SCells may foremost arise when the UE is configured with (and scheduled on) 3 (or more) cells and there was either

i) a successful transmission on the PCell while retransmissions occur on at least 2 SCells ,or

ii) the UL grant was missed on the PCell while (re)transmissions occur on at least 2 SCells.

Neither of these cases is envisaged to be typical and the occurrences are less than ~1% when 3 cells are scheduled. Thereto, scheduling of 3 cells in the uplink may not even be prioritized in Rel-10. Thus in practise, SCell selection will become a corner-case not requiring particular optimization and a simple solution is sufficient.   

The choice of SCell could be based on priority indexing of the SCells. RAN2 [2] has introduced the RRC-configurable and UE-specific IE SCellIndex which takes integer values in the interval [1,…,7]. For example the UCI mapped on PUSCH can be carried on the SCell with smallest value of SCellIndex for which the UE has received an UL grant. It is noted that since only 4 SCells can be configured, the eNodeB  has up to 
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ways of configuring the SCell indices to jointly account for priority indexing and allocation of CIF values for cross-carrier scheduling.   
Multiple aperiodic CSI triggers
In [3] it was stated that: 
Working assumption, at least for the case of a single aperiodic CSI trigger in a subframe:

· When aperiodic CSI is triggered by an UL grant, the UCI mapped on PUSCH shall be carried on a single UL CC indicated by the UL grant containing the aperiodic CSI trigger

The agreement following RAN1#63 on aperiodic CSI triggering indeed allows that multiple CSI reports could be reported in a subframe by RRC configuration [4]. However, that would still be enabled by triggering from one single PDCCH. Multiple aperiodic CSI triggers in a subframe could thus only occur due to a wrong eNodeB behavior or the very unlikely event that the UE has received a positive CRC check for a PDCCH although its CSI trigger bits are erroneous. The case with multiple aperiodic CSI triggers should therefore be considered an error event.  A few options could be envisioned for handling this. 

Inconsistent control information

Since multiple aperiodic CSI triggers imply there is inconsistent control information in at least one PDCCH, it could be considered to adopt the behavior of [5]. The UE should then discard all PDCCHs containing positive aperiodic CSI triggers, since it does not know which PDCCH is erroneous.

Ignoring the aperiodic CSI triggers

The UE may ignore all positive aperiodic CSI triggers but otherwise consider the received PDCCHs as valid UL grants. A further choice then needs to be among:
1. UCI is multiplexed on PUSCH as if there were no positive aperiodic CSI triggers

2. UCI is not multiplexed on PUSCH

Both these options may increase the need for blind UCI detection at the eNodeB. In any case, the eNodeB is expecting aperiodic CSI which also may complicate the receiver processing.
Ignoring all except one aperiodic CSI trigger

This would necessitate that some rule is defined for selecting one PDCCH. At the eNodeB this will induce blind UCI detection, which should be avoided. 
Since the occurrence of the error case is expected to be very small, our preference would be to treat the case of multiple aperiodic CSI triggers as inconsistent control information. 
2 Conclusions
We propose the following:
If no UL grant is received for the PCell and no PUSCH is triggered for aperiodic CSI, any UCI mapped on PUSCH shall be carried on the SCell with smallest value of SCellIndex for which the UE has received an UL grant.
If the UE has received multiple UL grants with positive aperiodic CSI triggers in a subframe, the UE shall regard it as inconsistent control information and discard all the PDCCHs that contain positive aperiodic CSI triggers.
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