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Discussion and Decision
1
Introduction

PUSCH selection was discussed in RAN1#61bis and RAN1#62bis. It was agreed that in case of a single aperiodic CSI trigger in a subframe, the UCI mapped on PUSCH shall be carried on a single UL CC indicated by the UL grant containing the aperiodic CSI trigger [1]. This agreement followed an earlier agreement that in other cases, the UCI is to be transmitted on the PUSCH of the primary UL carrier when present, except possibly if the payload of this transmission is small as could happen in case of SPS, non-adaptive retransmission or small grant.
The scenarios where there is either no grant or small PUSCH payload on the primary cell were also discussed, but no agreement could be reached. Two alternatives were proposed for these scenarios at the end – one in which the PUSCH selection would be based on pre-determined order, and another in which the PUSCH selection would be derived from PUSCH transmission format.
In this contribution we present our views on these alternatives and propose a way forward.

2
Remaining PUSCH selection issues
There are two issues left to discuss to completely determine the selection of PUSCH for the transmission of UCI in case simultaneous PUCCH/PUSCH is not configured.
The first issue is whether to introduce a special behaviour for the case of small PUSCH payload, and if yes, how to set the threshold.

The second issue is to determine the selection criterion in case there is no PUSCH transmission in the Pcell or (if the exception is introduced) the PUSCH allocation of the Pcell is too small.
These two issues are analyzed in the following.
3
Handling of small PUSCH allocation
Introducing special behaviour for the case of “small” PUSCH allocation in the Pcell would introduce a few more complications in the design. For example:
· Need to investigate the right value for the threshold

· Need to handle the case where all other PUSCH transmissions also have small allocations 

While such complications are not insurmountable, their introduction would need to be justified by at least commensurate benefits. As already mentioned in previous discussions, the network has means to control the properties of the PUSCH transmission in the primary UL carrier, by issuing a dynamic grant of suitable size superseding the SPS or non-adaptive retransmission.

Furthermore, if the amount of UCI is very large due to inclusion of CSI, the agreement taken at the last meeting means that the network can direct the transmission of UCI in any UL carrier by requesting an aperiodic CSI report. Thus, even if a periodic CQI report were scheduled and the network were somehow unable to find sufficient resources in the primary UL carrier, it could have the UCI containing an aperiodic CSI report (replacing the periodic report) transmitted in any other UL carrier. 
From the above we conclude that it is not needed to introduce a special rule for the case of “small” PUSCH payload.
Proposal 1: When there is a PUSCH transmission on Pcell, UCI is transmitted on the PUSCH of Pcell in all cases.

4
No PUSCH transmission on Pcell
If there is no PUSCH transmission at all in the Pcell then some rule is needed to determine in which PUSCH the UCI should be transmitted.
Two approaches have been proposed in previous discussions. In the first approach the UL carrier is selected based on a pre-determined order. In the second approach the UL carrier is selected based on the PUSCH transmission format.
Selection based on pre-determined order is obviously very simple. On the other hand, selection based on PUSCH transmission format can arguably also be quite straightforward and would have the additional benefit of minimizing the impact of UCI on the data transmission reliability. Calculating the number (Q’) or fraction of coded symbols utilized for UCI in a PUSCH transmission is something that anyway needs to be implemented for the single UL carrier case, and that can easily be specified. It would also be possible to obtain sensible UL carrier selection by utilizing another property such as the number of resource blocks of the PUSCH transmission or the transport block size. However, we see no strong reason to not directly adopt the criterion that always results in the smallest relative overhead.
Proposal 2: In case of no PUSCH transmission on PCC, selection of PUSCH for UCI transmission is derived from the PUSCH transmission format.
Proposal 3: In case of no PUSCH transmission on PCC, the criterion for the selection of PUSCH is to minimize the fraction of coded symbols utilized for transmitting UCI.

3
Conclusions
The following proposals are made:
Proposal 1: When there is a PUSCH transmission on Pcell, UCI is transmitted on the PUSCH of Pcell in all cases.

Proposal 2: In case of no PUSCH transmission on PCC, selection of PUSCH for UCI transmission is derived from the PUSCH transmission format.

Proposal 3: In case of no PUSCH transmission on PCC, the criterion for the selection of PUSCH is to minimize the fraction of coded symbols utilized for transmitting UCI.
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