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1 Introduction

It has been agreed that the UCI transmission on PUSCH should obey the following rules [1][2]:

· If a UE has only one PUSCH transmission in a subframe, any UCI on PUSCH is multiplexed on the PUSCH as in Rel-8

· If the UE has a PUSCH transmission on PCC, then any UCI on PUSCH is carried on PCC
However, in case of transmissions on multiple PUSCHs (and no PUSCH transmission on PCC), no agreement was made. Two candidate solutions may be considered:

· The priority-based method, which selects the PUSCH channel according to a given priority;
· The selection is based on the payload status of SCCs, which always takes into account QoS and UCI reception reliability.
Moreover, in [4], two schemes are specified for determining the priority:
· Transmit the PUSCH that has highest-priority PUCCH reporting type.

· Transmit the PUSCH that has the lowest cell index.
In this contribution, the priority-based and the payload-based methods are compared and our preference is given to the priority-based scheme. Furthermore, how to determine the selection priority is also discussed.
2 Discussions
In the case of UCI transmission on multiple SCC PUSCHs with neither PCC PUSCH nor aperiodic CSI, the payload-based scheme aims to select a PUSCH on SCC according to the PUSCH payload status for the sake of minimizing the QoS degradation. For example, a non-PDCCH-scheduled method may select the PUSCH by minimizing the absolute or the relative overhead [3]. In this case, even if the PDCCH reconfiguration message is missed, the eNB would know which SCC PUSCH carries the UCI because it is aware of the payload status of each SCC [3]. Such payload-based methods may be beneficial in some cases, but would introduce additional complexity in terms of scheduling and coordinations. Moreover, the use case where more than two SCCs in the uplink may be considered a corner case and thus does not justify the added extra complicacy.
By contrast, the priority-based method provides a simple way to solve the issue by selecting the SCC prioritised by higher layers. In addition, this method is consistent with the existing agreement that when PUSCH is transmitted on PCC (without PUCCH), the UCI will always be transmitted on PCC PUSCH regardless of the payload status. Furthermore, the method has minimum overhead and no additional scheduling optimization is needed. Such merits clearly help to simply the implementation. Hence, we suggest that:
Proposal 1: In the case of UCI transmission on multiple SCC PUSCHs with no PCC PUSCH and no aperiodic CSI, the priority-based scheme is preferred.
In order to determine which periodic UCI on the SCC PUSCHs should be transmitted, two candidate schemes are available [4]:
‘In case of more than one secondary cell PUSCH transmission in subframe
[image: image1.wmf]n

 the UE shall transmit the periodic UCI on the secondary cell PUSCH [“that has highest priority PUCCH reporting type” -or- “with lowest cell index”].’
Between these two alternatives, to decide the priority based on the PUCCH reporting type (referred to as Alt-1 in the sequel) is preferred. In this method, it is guaranteed that the information with higher significance is transmitted when different types of periodic CSIs collide. On the other hand, to decide the priority based on the lowest cell index (referred to as Alt-2 in the sequel) may cause problems. For instance, if Wideband CQI is to be transmitted on SCC1 and RI is to be transmitted on SCC2, the cell-index method will transmit the Wideband CQI on SCC1, while dropping the RI on SCC2, resulting in complete demodulation errors due to loss of the information on number of layers configured on SCC2. Therefore, it is beneficial to transmit the UCI with higher importance such that the negative impact to the system is minimised. The priorities of different types of UCI are provided in Section 7.2.2 of [4].
However, Alt-1 can not solve the selection issue when two UCIs with the same priority collide. In this case, Alt-2 can be exploited to help decide which UCI on a specific SCC PUSCH should be transmitted. Our recommendation is that:
Proposal 2: The priority of SCC PUSCHs can be decided according to the priority of the UCIs. Furthermore, when multiple SCC PUSCHs with UCIs of same priority are to be transmitted, the SCC PUSCH with the lowest cell index is transmitted.
3 Conclusion

In this contribution, we have discussed the advantages and drawbacks of both the priority-based and the payload-based methods for solving the PUSCH selection issue. Our recommendations are summarised as follows:
Proposal 1: In the case of UCI transmission on multiple SCC PUSCHs with no PCC PUSCH and no aperiodic CSI, the priority-based scheme is preferred.
Proposal 2: The priority of SCC PUSCHs can be decided according to the priority of the UCIs. Furthermore, when multiple SCC PUSCHs with UCIs of same priority are to be transmitted, the SCC PUSCH with the lowest cell index is transmitted.
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