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1 Introduction 
RAN1#61 discussed UCI multiplexing on UL CCs with carrier aggregation and agreed on the following:
· UCI is carried on one PUSCH in a given subframe.

There are two open issues on UCI multiplexing on PUSCH with carrier aggregation:

· It is FFS how the UE knows which UL CC carries the UCI when the UE transmits on more than one UL CC

· Concurrent transmission of PUCCH and PUSCH with UCI (on one carrier or on two different carriers)
In this contribution, we discuss the remaining issues on UCI multiplexing on PUSCH and make recommendations.
2 Discussion
UCI on PUSCH for PUSCH-only transmission

When UCI is transmitted on PUSCH, UCI is carried on PUSCH mapped to one UL CC in a given subframe. Both the eNB and UE need to know whether UCI is multiplexed in a given PUSCH for UCI multiplexing / demultiplexing and UL data reception. In Rel-8, this requirement is met in a straight-forward way:
· A multiplexing rule is specified for UCI and data multiplexing.

· The number of REs used for CQI/PMI and RI are determined by the assigned MCS and the offset parameters which are pre-configured semi-statically by RRC signalling

· ACK/NAK is associated with scheduled DL transmission which is known to the eNB 
In Rel-10, it is FFS how the UE determines the UL CC for carrying the PUSCH with UCI. In principle, UCI needs to be transmitted on the UL CC with best radio conditions, since UCI needs to be decoded without latency and does not benefit from HARQ retransmission. We propose  

· If there is one UL CC scheduled in a subframe, UCI is multiplexed in the PUSCH on the scheduled UL CC as in Rel-8.

· For cases when multiple UL CCs are scheduled simultaneously in a subframe, a UCI-mapping priority order of the UL CCs is pre-configured by RRC signalling: the UCI is carried on the scheduled PUSCH with the highest UCI-mapping priority. For example, RRC signals a UCI-mapping priority of CC4 (highest), CC2, CC1, CC3, CC5 (lowest); CCs 2 and 3 are scheduled; the UCI is carried on CC2. 
Concurrent transmission of PUCCH and PUSCH with UCI
Concurrent transmission of PUCCH and PUSCH is allowed in Rel-10. In theory, simultaneous transmission of PUCCH and PUSCH with UCI may be possible. One example is ACK/NAK transmission on PUCCH and aperiodic CQI configured on PUSCH. However, if aperiodic CQI is configured a priori, there is no performance advantage of transmitting ACK/NAK on PUCCH due to CM increase. Furthermore, prioritization between PUCCH and PUSCH with UCI needs to be considered for power scaling, in case of power limitation as explained in [2]. Therefore, we propose
· Concurrent transmission of PUCCH and PUSCH with UCI is not allowed in Rel-10.
3 Conclusions
In this contribution, we discussed the remaining issues for UCI on PUSCH for CA. We make the following recommendations:
· Proposal 1: If there is one UL CC scheduled in a subframe, UCI is multiplexed in the PUSCH on the scheduled UL CC as in Rel-8. 
· Proposal 2: For cases when multiple UL CCs are scheduled simultaneously in a subframe, a UCI-mapping priority order of the UL CCs is pre-configured by RRC signalling: the UCI is carried on the scheduled PUSCH with the highest UCI-mapping priority.
· Proposal 3: Concurrent transmission of PUCCH and PUSCH with UCI is not allowed in Rel-10.
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