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1 Introduction
In RAN1#90 meeting, there were the following agreements.
· For UCI on sPUSCH: 

· The beta offset values for sPUSCH and PUSCH are independently configured.

· The beta offset table for 1 ms operation is re-used

· FFS: If aperiodic CSI on sPUSCH is supported
This contribution further discusses UCI transmission on sPUSCH in sTTI. 
2 UCI transmission on sPUSCH
For 2-symbol TTI, if only one symbol is left for data, CQI/PMI, RI and HARQ-ACK can only be placed in one symbol. Similar to the current principles in UCI allocation, three above types of information should be put in separate regions if allowed by the available resources, and they can be located in the two edges of the interleaving matrix as shown in Figure 1. In addition, the priority of the UCI is HARQ-ACK>RI>CQI/PMI, and the information with higher priority should be better protected. CQI/PMI can be punctured by HARQ-ACK if the allocated resource is not enough. If the resource becomes further less, RI is punctured to give a way for HARQ-ACK transmission.
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Figure 1. Multiplexing of UCI on sPUSCH for 2-symbol TTI with DMRS
Proposal 1: For 2-symbol TTI with one data symbol, UCI transmission on sPUSCH should be redesigned.
· CQI/PMI, RI and HARQ-ACK should be put in separate regions of interleaving matrix as long as allowed by available resources.

· The protection priority of the UCI is HARQ-ACK>RI>CQI/PMI in case puncturing of UCI is needed. 
If there are more than one symbol is left for sPUSCH, the legacy technique can be reused. As shown in Figure 2, there are no DMRS in the 2-symbol sTTI, and the DMRS is located in the previous sTTIs, HARQ-ACK is put in the symbol nearest the DMRS, and RI is located in the adjacent symbol.
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Figure 2. Multiplexing of UCI on sPUSCH for 2-symbol TTI without DMRS
For 1-slot TTI, the currently specified method to transmit UCI on sPUSCH can be reused, as shown in Figure 3.
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Figure 3. Multiplexing of UCI with UL-SCH data for 1-slot TTI
Proposal 2: For 2-symbol TTI with more than one data symbol and 1-slot TTI, the present placement of UCI on PUSCH can be reused. 

In addition, aperiodic CSI reporting should be supported to obtain faster CSI feedback. The mapping rule is same as above.
Proposal 3: Aperiodic CSI on sPUSCH is supported.

3 Conclusion

As the summary of this contribution, we propose the following: 
Proposal 1: For 2-symbol TTI with one data symbol, UCI transmission on sPUSCH should be redesigned.
· CQI/PMI, RI and HARQ-ACK should be put in separate regions of interleaving matrix as long as allowed by available resources.

· The protection priority of the UCI is HARQ-ACK>RI>CQI/PMI in case puncturing of UCI is needed. 
Proposal 2: For 2-symbol TTI with more than one data symbol and 1-slot TTI, the present placement of UCI on PUSCH can be reused. 

Proposal 3: Aperiodic CSI on sPUSCH is supported.
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