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1 Introduction

In RAN1#63 it was decided that when there is no aperiodic CSI transmission and the UL PCC has a PUSCH transmission, UCI is always multiplexed in the PUSCH transmission of the PCC regardless of its size, or spectral efficiency, or whether it corresponds to an SPS or a non-adaptive transmission. This prioritization of the UL PCC for UCI multiplexing was primarily intended to keep the same principle as for the UCI transmission in the PUCCH (which always occurs in the UL PCC) although it needs to extensively rely on (possibly missed) PDCCH reconfiguring PUSCH transmissions (possibly with low short-term spectral efficiency) in the Pcell (e.g. the PDCCH needs to reconfigure an SPS transmission so that the large UCI payloads associated with DL CA can be properly multiplexed).
When there is no PUSCH transmission in the UL PCC and there are multiple PUSCH transmissions in respectively multiple Scells, the current alternatives for choosing the one for UCI multiplexing are:

a) According to the Scell index. 
b) According to the properties of the multiple PUSCH transmissions.

This contribution is a revision of R1-110075 and briefly compares the two alternatives as most detailed discussions have already occurred (e.g. [1]).
2 Scell Selection for UCI Multiplexing
Choosing the PUSCH transmission for UCI multiplexing according to the Scell index results to an arbitrary selection as the a-priori (RRC configured) index of each Scell cannot capture the short-term channel and interference characteristics. The PUSCH transmission in the Scell having a particular index (such as the lowest or highest one) should be ensured to be such that it can convey UCI while guaranteeing the desired UCI reliability and not affecting the data QoS. This has the following two main implications:
a) If the PDCCH scheduling PUSCH in the Scell with the expected index for selection is missed, the UCI reliability may not be met as the UE automatically selects another Scell where the PUSCH transmission may not have the desired characteristics (the probability of a PDCCH miss is larger than the HARQ-ACK BLER)  
b) If the PUSCH transmission in the Scell with the lowest index has low spectral efficiency, it may not be possible to achieve the desired UCI reliability, even after PDCCH configuration of the PUSCH transmission, particularly considering the large HARQ-ACK payloads that need to be supported for DL CA (up to 20 bits for TDD systems) [1, 2]. 
Choosing the PUSCH transmission for UCI multiplexing according to the properties of the multiple PUSCH transmissions practically ensures that the previous problems are avoided while not having to rely on additional signaling or introduce additional UE functionality beyond the one already supported (such as the determination of the PUSCH resources required for UCI multiplexing).
The same concept as for the codeword (CW) selection for CSI multiplexing with SU-MIMO (CW with the highest MCS is selected) can be used. Viewing different PUSCH transmissions as different CWs, the PUSCH with the highest MCS can be selected to minimize the UCI overhead as this is inversely proportional to the MCS. 
As a PUSCH transmission may or may not be a SU-MIMO one (multiple MCS exist for rank > 1 SU-MIMO), the selection of the PUSCH with the highest MCS should be translated to the selection of the PUSCH with the smallest UCI overhead. Additionally, as PUSCH transmissions may have different PRB allocations, the PUSCH transmission providing the smallest relative UCI overhead (absolute UCI overhead normalized by the PUSCH PRB allocation size) practically always ensures the desired UCI reception reliability while minimizing the impact on the data QoS. Therefore, if a UE has 
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 PUSCH transmissions in Scells without a PUSCH transmission in the Pcell then, using the notation in [3,] the UE selects for UCI multiplexing the PUSCH minimizing the ratio 
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It should be noted that for the above approach:
a) Additional PUSCH DTX detection, compared to selecting the Scell according to an RRC configuration or according to its index, is not required. PUSCH DTX detection is required regardless of the method for choosing the Scell.
b) Additional complexity is not introduced. The UE and the eNodeB already calculate each component in the decision metric.
3 Conclusions

This contribution considered the PUSCH selection for UCI multiplexing among Scells, when a UE does not have a PUSCH transmission in the Pcell, and proposes the following:

Proposal: When a UE does not have PUSCH transmission in the Pcell and has multiple PUSCH transmissions in respective multiple Scells, the UE selects for UCI multiplexing the PUSCH transmission that minimizes the relative UCI overhead.
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