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1 Introduction

In the RAN1#88 meeting [1], the following agreements were given: 

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

· FFS between 
· If UE is indicating the capability of and is configured with simultaneous transmission, it applies to both sPUSCH/sPUCCH and PUSCH/PUCCH

· Separate capability signaling and configuration of simultaneous transmission for sPUSCH/sPUCCH and PUSCH/PUCCH are defined

In the RAN1#89 meeting [2], the following agreements were given: 

Agreements:
In case of 2/3os in UL, the following DMRS placement can be indicated by an UL grant in sTTI#n-x which schedules sPUSCH in sTTI n, where x is processing time configured for a PUCCH group

Note: Other combinations are FFS.
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Note: | denotes the boundary of sTTI n

In this contribution, we discuss our consideration on UCI on sPUSCH for a transmission based on 2-symbol sTTI and 1-slot sTTI respectively.
2 UCI on sPUSCH for 2-Symbol sTTI
For 2-symbol sTTI structure, the 2-symbol sTTI can comprise one DMRS and one data symbol. As a result, the legacy mapping rules of LTE for UCI on PUSCH cannot be directly adopted due to the lack of the time domain resources. For such case of sPUSCH within one data symbol, HARQ-ACK can be mapped by puncturing at the bottom of one symbol, which is close to one DMRS symbol to improve the channel estimation accuracy. As there is only one data symbol, RI and CQI/PMI have to be mapped by rate-matching on the same symbol. In such case, RI and CQI/PMI can be mapped from the opposite way from HARQ-ACK mapping in frequency domain. For example, RI and CQI/PMI can be mapped from the first frequency index, and HARQ-ACK can be mapped from the last frequency index. Because RI has higher priority than CQI/PMI, RI can be mapped from the first frequency index followed by CQI/PMI to avoid the puncturing by HARQ-ACK. Fig. 1(a) shows the example for sPUSCH with one data symbol.
According to the agreements of previous meeting [2], one DMRS may be shared by other sTTIs. That means, 2-symbol sTTI may have or may not have one DMRS symbol within the sTTI. For such case, sPUSCH may be within two data symbols. Following the same rules of the case of sPUSCH within one data symbol, HARQ-ACK can be mapped by puncturing at the bottom of one symbol which is close to the DMRS symbol. For beneficial to balance UCI payloads on the data region, RI and CQI/PMI can be transmitted on top of sPUSCH and be mapped by rate-matching to two data symbols. In addition, as RI has higher priority than CQI/PMI, RI can be also mapped from the first frequency index followed by CQI/PMI to avoid the puncturing by HARQ-ACK. Fig. 1(b) shows the example for sPUSCH with two data symbols.
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Figure 1: UCI on 2-symbol sPUSCH

Proposal 1: For 2-symbol sTTI, HARQ-ACK should be mapped at the bottom of the nearest symbol to DM-RS for UCI on sPUSCH, RI and CQI/PMI should be mapped at the front of the symbols for UCI on sPUSCH.
3 UCI on sPUSCH for 1-Slot sTTI
In LTE, the mapping rules have been defined for HARQ-ACK, CQI/PMI and RI on PUSCH. The HARQ-ACK multiplexing is based on puncturing, while the multiplexing of CQI/PMI and RI are based on rate-matching. The legacy mapping rules of LTE can be also applied for the multiplexing of UCI on sPUSCH. For UCI on sPUSCH for 1-slot sTTI structure, the legacy rules can be directly reused as the legacy slot structure of LTE. Fig. 2 shows the example.
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Figure 2: UCI on 1-slot sPUSCH

Proposal 2: For 1-slot sTTI, the legacy UCI mapping rules should be reused for UCI on sPUSCH.

4 Conclusions
In this contribution, we have the following proposals:

Proposal 1: For 2-symbol sTTI, HARQ-ACK should be mapped at the bottom of the nearest symbol to DM-RS for UCI on sPUSCH, RI and CQI/PMI should be mapped at the front of the symbols for UCI on sPUSCH.
Proposal 2: For 1-slot sTTI, the legacy UCI mapping rules should be reused for UCI on sPUSCH.
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