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1 Introduction
In the RAN1 #88 meeting, the following was agreed regarding the UCI transmission for sTTI operation:    
	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


In this contribution, we present our views on how to map the UCI on the sPUSCH for sTTI operations.  
2. Discussion
In LTE Rel-8, different mapping rules are defined for different types of UCI, e.g., HARQ-ACK, CQI/PMI and RI, motivated by their different properties, as summarized in Table 1. 

Table 1: The comparison of different UCI types mapping on PUSCH
	UCI type
	Multiplexing 
	RE mapping
	Max. symbols

	HARQ-ACK
	Puncturing
	· Consecutive to RS

· Starting from the highest subcarriers of PUSCH.

· Time-first-frequency-second. 
	4

	CQI/PMI/RI
	Rate-matching
	· Starting from the beginning of PUSCH resource in time 

· Starting from lowest subcarrier of PUSCH in frequency. 

· Time-first-frequency-second.
	Across a full subframe


This legacy mapping principles should be followed for the design of multiplexing UCI on sPUSCH. For 7-symbol sPUSCH, the leagy rule can be directly reused as the legacy slot structure of LTE is maintained [2].

Proposal 1: Reuse the legacy UCI mapping rules for UCI mapping on the 7-symbol sPUSCH.  

For 2-symbol sTTI, the most of the UCI mapping rules of 1ms TTI can be reused, e.g., multiplexing with data REs. What needs some further discussion is the RE mapping as only up to 2 data symbols exist. One simple way is to conduct joint coding for the CQI/PMI/RI bits and then map the concatenated bits to the upper region of sPUSCH resources, while the HARQ-ACK coded symbols can be mapped to the bottom region of the sPUSCH resources in frequency.  
Proposal 2: Concatenate the CQI/PMI/RI bits for joint coding and rate-matching the coded symbols from the first data symbol and upper region of sPUSCH resources with time-first-frequency-second order. 

Proposal 3: Map the HARQ-ACK symbols with puncturing onto the sPUSCH resouces from the first data symbol and upper region with time-first-frequency-second order.
3. Conclusions
In this contribution, we discuss the open issues regarding the UCI mapping on the sPUSCH resources and the following proposals are made: 
Proposal 1: Reuse the legacy UCI mapping rule for UCI mapping on the 7-symbol sPUSCH.  

Proposal 2: Concatenate the CQI/PMI/RI bits for joint coding and rate-matching the coded symbols from the first data symbol and upper region of sPUSCH resources with time-first-frequency-second order. 

Proposal 3: Map the HARQ-ACK symbols with puncturing onto the sPUSCH resouces from the first data symbol and upper region with time-first-frequency-second order.
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