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1 Introduction
In RAN1#80, necessary enhancements on UL control signaling for supporting up to 32 component carriers was discussed with the following observations:
· Enhancements on UCI transmission on PUSCH      

· Details FFS including but not limited to       

· Supported payload size[s]

· Channel coding and resource element mapping

In this contribution, we share over views on UCI transmission on PUSCH to support up to 32 CCs.
2 Discussion

2.1 The number of HARQ-ACK feedback bits on PUSCH
The HARQ-ACK information on PUSCH should be the same as if transmitted on PUCCH. This means no additional HARQ-ACK bundling or compression only for PUSCH. However, since UE receives UL grant firstly for dynamic PUSCH transmission, the number of transmitted HARQ-ACK bits on PUSCH can be optimized. Furthermore, with the same HARQ-ACK payload, the same channel coding and the same rate matching mechanism should be used for HARQ-ACK transmission with the new PUCCH format(s) and PUSCH.
2.2 Resource for UCI transmission

In current mechanism, at most 4 SC-FDMA symbols in PUSCH can be used to transmit HARQ-ACK or RI, as shown in Figure 1.
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Figure 1: UCI on PUSCH in Rel-10/11
To increase the number of REs in PUSCH for HARQ-ACK or RI transmission, the following methods can be considered:

· Option 1: Extending the maximum number of SC-FDMA symbols for HARQ-ACK or RI transmission
Considering a large number of HARQ-ACK bits, e.g. up to 128 HARQ-ACK bits, will be transmitted on PUSCH, this option may be not enough even if all 4 remaining symbols are used for UCI transmission. On the other hand, if more symbols are used for UCI transmission, there is almost no resource left for data transmission.
· Option 2: The PRB(s) adjacent to the PUSCH are used for HARQ-ACK or RI transmission
The PRB pairs allocated by UL grant are only used for data and CQI/PMI transmission. The number of adjacent PRBs used for HARQ-ACK or RI transmission is calculated based on the PUSCH MCS and the number of HARQ-ACK or RI bits. This option provides better performance for UL-SCH since HARQ-ACK or RI does not puncture UL-SCH REs, which makes the eNodeB scheduling for UL-SCH easier.
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a. Contiguous PUSCH resource allocation           b. Non-contiguous PUSCH resource allocation
Figure 2: Option 2 for HARQ-ACK or RI transmission on PUSCH
3 Conclusions
In this contribution, we discuss UCI transmission on PUSCH for Rel-13 CA with following proposals:

Proposal 1: For a certain HARQ-ACK feedback mode, the HARQ-ACK information transmitted on PUSCH should be the same as if transmitted on PUCCH.
Proposal 2: The same channel coding and the same rate matching mechanism are used by the new PUCCH format(s) and PUSCH for HARQ-ACK transmission.

Proposal 3: More resources are needed for HARQ-ACK or RI transmission on PUSCH, e.g. either by increasing the number of SC-FDMA symbols that can carry HARQ-ACK or RI, or by assigning extra PRBs adjacent to PUSCH for HARQ-ACK or RI.
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