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1	Introduction
Note: This paper is a revised version of R1-1712784.
In RAN1#88, the following agreement was reached:
Agreement:
· In case of collision between sPUSCH and sPUCCH in the same sTTI on a given carrier for a UE:
· The UE transmits both sPUSCH and sPUCCH if the UE is indicating the capability of and is configured with simultaneous transmission of sPUSCH and sPUCCH.
· Otherwise, the UE transmits only sPUSCH including UCI of sPUCCH.
· FFS whether some priority rule applies for inclusion of UCI from sPUCCH.

Hence, if a UE is not capable of performing parallel transmission, similar to the legacy approach, the sPUCCH should be dropped, and UCI may alternatively be sent over sPUSCH. 
In RAN1#90, it was further agreed that:
Agreement:
· 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.
In this contribution paper, we discuss the mapping of UCI, including HARQ ACK/NAK, CQI, RI, PMI, and RI, onto the sPUSCH resources for both 2-symbol and 1-slot low latency operations.
2	Discussion
2.1  UCI Mapping onto 1-Slot sPUSCH
In RAN1 #87, it was agreed that the 1-slot sPUSCH follows the same structure as that of the slot of the legacy PUSCH. Hence, the legacy UCI mapping rules can directly be used.
Proposal 1: For 1-slot operation, UCI is mapped onto the sPUSCH based on the legacy mapping rules.
2.2 UCI Mapping onto 2-Symbol sPUSCH
Under the 2-symbol sTTI operation, two different sPUSCH structures can be considered: (1) sPUSCH contains one data symbol only, and (2) sPUSCH contains more than one data symbol. The former structure is for the case of, e.g., a 2-symbol sTTI with one DMRS symbol. The latter structure is for the case of a 2-symbol sTTI without a DMRS symbol. 
When there is only one data symbol, CQI and PMI are placed at the top of the sPUSCH region, and mapped to the available REs sequentially in the frequency domain. Some resources are also allocated to sending RI. The UL data is rate-matched around these resources. The HARQ ACK/NAK are placed at the bottom of the sPUSCH region by puncturing data symbols.    
Proposal 2: When only one data symbol is available, RI is at the top of the symbol by rate-matching, and HARQ ACK/NAK is at the bottom of the symbol which punctures the data. CQI/PMI are located at the top of the symbol and next to the RI, mapped by rate-matching.
When more than one data symbol is available, like the legacy approach, the CQI/PMI can be mapped to the resources on the top of the sPUSCH region in a time-first frequency-second manner. The HARQ ACK/NAK should be mapped to the symbol closest to the DMRS symbol by puncturing the sPUSCH resources to enhance its estimation reliability. Further, RI can be mapped to the resources at the bottom of the sPUSCH region, and onto the symbol next to the HARQ resources. 
Proposal 3: When more than one data symbol is available, CQI/PMI are mapped onto the resources at the top of the sPUSCH region in a time-first frequency-second manner, HARQ ACK/NAK are mapped onto the resources at the bottom of the sPUSCH region over the symbol closest to the DMRS by puncturing, and RI is located next to the HARQ ACK/NAK resources.
Finally, the offset parameters should be configured separately for the 1-slot and 2-symbol sTTIs.
Proposal 4: For the 2-symbol and 1-slot sPUSCH, the offset parameters , , and  are configured separately, and indicated via a higher layer signaling.
3	Conclusions 
Proposal 1: For 1-slot operation, UCI is mapped onto the sPUSCH based on the legacy mapping rules.  
Proposal 2: When only one data symbol is available, RI is at the top of the symbol by rate-matching, and HARQ ACK/NAK is at the bottom of the symbol which punctures the data. CQI/PMI are located at the top of the symbol and next to the RI, mapped by rate-matching.
Proposal 3: When more than one data symbol is available, CQI/PMI are mapped onto the resources at the top of the sPUSCH region in a time-first frequency-second manner, HARQ ACK/NAK are mapped onto the resources at the bottom of the sPUSCH region over the symbol closest to the DMRS by puncturing, and RI is located next to the HARQ ACK/NAK resources.
Proposal 4: For the 2-symbol and 1-slot sPUSCH, the offset parameters , , and  are configured separately, and indicated via a higher layer signaling.
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