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1. Discussion
In TS36.212 section 5.2.4, the UE behavior of transmitting uplink control information (UCI) on PUSCH without UL-SCH data is specified. The UCI includes HARQ-ACK, CQI, PMI, and/or RI. 
In TS36.213 section 9.1.2, it is specified that “For PUSCH transmissions scheduled from serving cell 
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in subframe n, a UE shall determine the corresponding PHICH resource of serving cell 
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 is always 4 for FDD and is given in table 9.1.2-1 for TDD. For subframe bundling operation, the corresponding PHICH resource is associated with the last subframe in the bundle.” It is noted that “PUSCH transmissions scheduled” here can include the UCI-only PUSCH transmission without UL-SCH data.
In TS36.213 section 8.0, it is specified that “upon detection on a given serving cell of a PDCCH with DCI format 0/4 and/or a PHICH transmission in subframe n intended for the UE, adjust the corresponding PUSCH transmission in subframe n+4 according to the PDCCH and PHICH information.”
Hence, the above specifications indicate that for a UCI-only PUSCH transmission without UL-SCH data, the UE shall monitor for PHICH and may be triggered to retransmit the UCI-only PUSCH transmission without UL-SCH data if NAK is detected on PHICH. The UE behavior is not clearly defined. The following options are possible:

· Option 1: For a UCI-only PUSCH transmission without UL-SCH data, the UE shall not determine/detect the corresponding PHICH and hence shall not retransmit the UCI-only PUSCH without UL-SCH data.
· It shall also be noted that the eNB can always transmit ACK on PHICH corresponding to the UCI-only PUSCH, which means retransmission of UCI-only PUSCH can be largely avoided by implementation. On the other hand, in case the UE does decode NAK on PHICH, some specification may still be needed to prevent the UE retransmitting the UCI-only PUSCH.

· Option 2: For a UCI-only PUCH transmission without UL-SCH data, the UE shall determine/detect the corresponding PHICH and may retransmit the UCI-only PUSCH without UL-SCH data if NAK is detected on PHICH. The following may need to be considered.

· If there is no new/additional UCI to be transmitted in the subframe where the retransmission of the UCI-only PUSCH without UL-SCH occurs, what are the contents of the UCI to be retransmitted on PUSCH without UL-SCH? This is particular relevant to CSI reporting, since the DL reference subframes for CSI reporting are different for the initial transmission and retransmission of the PUSCH. 

· If there is new/additional UCI to be transmitted in the subframe where the retransmission of the UCI-only PUSCH without UL-SCH occurs, what are the contents of the UCI to be retransmitted on PUSCH without UL-SCH?

2. Proposal
It is our understanding that Option 1 is the intended UE behavior since retransmission of UCI-only PUSCH without UL-SCH data may not provide meaningful benefits while it may complicate the specification and UE behavior. Hence, it is proposed that Option 1 is agreed as the intended UE behavior as captured in the draft CR in [1]. Note that this also applies to earlier releases.
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