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1 Introduction

In the RAN1#90 meeting, agreements related to capability indication and configuration for simultaneous transmission between sPUSCH and sPUCCH as well as UCI on sPUSCH were achieved: 
Agreement:
· If UE is indicating the capability of and is configured with simultaneous transmission, it applies to both sPUSCH/sPUCCH and PUSCH/PUCCH.

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 the RAN1#88 meeting, the following agreements related to collision between sPUSCH and sPUCCH were achieved: 

Agreements:

· 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

According to the above agreements, UCI on sPUCCH would be transmitted on sPUSCH if the UE is not configured for simultaneous transmission of sPUCCH and sPUSCH. And as discussed in [1], UCI on PUCCH or PUSCH would need to be transmitted on sPUSCH also due to collisions between sPUCCH/PUCCH and PUSCH/sPUSCH [1]. Therefore, the contribution provides our views on UCI transmission on sPUSCH.
2 Discussion on UCI on sPUSCH

As discussed in [2], fast CSI information is beneficial, and sTTI should support further reducing both the processing time between CSI reference resource and CSI reporting, and the reporting interval, e.g. reducing with the granularity of sTTI length instead of subframe length. Therefore, aperiodic CSI reporting on sPUSCH should be supported.  
Proposal 1: Aperiodic CSI reporting on sPUSCH is supported.
In this paper, the UCI transmitted on sPUSCH include CQI, RI, PMI, CRI and/or HARQ-ACK. UCI mapping for a transmission duration based on 2-symbol sTTI and 1-slot sTTI for sPUSCH are discussed respectively.
· UCI on 2-symbol sPUSCH

For 2-symbol sTTIs, one DMRS may be shared by multiple sTTIs, so one 2-symbol sTTI may or may not have DMRS symbol within the sTTIs. Correspondingly, UCI mapping for these two structures shall be studied. Here we provide two candidate methods for UCI on 2-symbol or 3-symbol sPUSCH.
Method 1: For sPUSCH with one data symbol, HARQ-ACK, CQI and/or RI are mapped on the same symbol. RI and CQI are piggybacked at the front of the symbol by rate matching and HARQ-ACK is mapped at the bottom of the symbol by puncturing sPUSCH. In addition, RI is mapped on top of CQI. In this case, for large amount of HARQ-ACK, sPUSCH data is punctured firstly, and then CQI and RI in order. Therefore, the priority of UCI would be HARQ-ACK > RI > CQI > data. For sPUSCH with more than one data symbols, following the same principle, RI and CQI could be transmitted on top of sPUSCH. HARQ-ACK could be mapped at the bottom of one symbol which is close to DMRS symbol to improve channel estimation accuracy. Similar channel interleaver for PUSCH can be reused so RI and CQI are mapped to more than one data symbols, which is beneficial to balance UCI payloads on data region.  Figure 1 gives the example.
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 Figure 1: UCI on 2-symbol sPUSCH (method 1)
Method 2: For sPUSCH with one data symbol, HARQ-ACK, CQI and/or RI are mapped on the same symbol. CQI could be piggybacked at the front of the symbol by rate matching as legacy. Then the priority of UCI would be HARQ-ACK = RI > CQI > data instinctively. RI is mapped at the bottom of the symbol by rate matching. HARQ-ACK could be mapped on top of RI at the same symbol by puncturing sPUSCH. For sPUSCH with more than one data symbols, HARQ-ACK could be mapped from the bottom of one symbol which is close to DMRS symbol, RI could be mapped from the bottom of another symbol close to HARQ-ACK mapping symbol. Figure 2 gives the example. 
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 Figure 2: UCI on 2-symbol sPUSCH (method 2)
· UCI on 1-slot sPUSCH
Following the same principle, legacy UCI mapping rules could be reused for UCI on 1-slot sPUSCH. Figure 3 gives an example. 
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Figure 3: UCI on 1-slot sPUSCH 

Proposal 2: For UCI multiplexed on sPUSCH:
-
for UCI on 2-symbol sPUSCH, adopt one of the following mapping priority
· HARQ-ACK > RI > CQI > data.
· HARQ-ACK = RI > CQI > data.

-
for UCI on 1-slot sPUSCH, reuse legacy UCI mapping rules. 
3 Conclusion

The contribution mainly provides our views on UCI transmission on sPUSCH. Based on the above discussion, we have the following proposal:
Proposal 1: Aperiodic CSI reporting on sPUSCH is supported.
Proposal 2: For UCI multiplexed on sPUSCH:

-
for UCI on 2-symbol sPUSCH, adopt one of the following mapping priority

· HARQ-ACK > RI > CQI > data.

· HARQ-ACK = RI > CQI > data.

-
for UCI on 1-slot sPUSCH, reuse legacy UCI mapping rules. 
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