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1 Introduction
In RAN1#87, the following agreements were made for sPUCCH transmissions [1]:

Agreement:
Revised agreement from RAN1 #84bis according to the below (revisions are marked in red)

· A UE is expected to handle the following cases in the same carrier in a subframe 

· Receiving legacy TTI non-unicast PDSCH (except FFS for SC-PTM) and short TTI unicast PDSCH(s)
· Receiving legacy TTI non-unicast PDSCH (except FFS for SC-PTM) and legacy TTI unicast PDSCH(s)
Agreements:
· A UE can be dynamically (with a subframe to subframe granularity) scheduled with legacy TTI unicast PDSCH and/or short TTI unicast PDSCH
· If the UE is indicating the capability of decoding PDSCH and sPDSCH assigned with C-RNTI/SPS C-RNTI in the same subframe for a given carrier

· If valid DL assignments are detected based on C-RNTI/SPS C-RNTI in PDCCH/EPDCCH for PDSCH and PDCCH/sPDCCH for sPDSCH in the same subframe for a given carrier, the UE should decode the PDSCH in addition to sPDSCH

· UE shall provide HARQ-ACK feedback for both PDSCH and sPDSCH

· No special consideration is specified for overlapping of sPDSCH and PDSCH

· Otherwise
· If valid DL assignments are detected based on C-RNTI/SPS C-RNTI in PDCCH/EPDCCH for PDSCH and PDCCH/sPDCCH for sPDSCH in the same subframe for a given carrier, the UE should decode the sPDSCH and is not required to decode PDSCH

· UE shall provide HARQ-ACK feedback for both PDSCH and sPDSCH

In this paper, we discuss the design of UCI combination on sPUCCH.  
2 Discussion
Assuming two types of sPUCCH format can be defined for sAN/sSR, named as type1 sPUCCH format for small payload size (1~2 bits), and type2 sPUCCH format for large payload size (more than 2 bits), and type2 sPUCCH format can be also used for sP-CSI. If sPUCCH is configured for all types of UCI, the possible UCI combinations in the same UL sTTI and the potential solutions can be seen in table 1.
sP-CSI dropping cannot be avoided in Alt 1 and there will be ambiguity between eNB and UE on the understanding of content transmitted on the sP-CSI resource when DL sTTI is missed in Alt 2. Alt 3 can avoid the different understanding of content when DL sTTI is missed since eNB can determine the content based on the used sPUCCH resource. In addition, Alt 3 can offer a sPUCCH resource with larger capacity so as to carry all types of UCI transmission without drop. However, sPUCCH overhead will be increased since more sPUCCH resources are required for one UE. To avoid dropping of sP-CSI and the ambiguity in Atl 2, we slightly prefer Alt 3.
Proposal 1: When sAN and sP-CSI collide and sAN is configured with Type 1 sPUCCH format, sAN+sSR(if any) + sP-CSI are joint coded and transmitted together using Type 2 sPUCCH format on an additional sPUCCH resource.

Proposal 2: When sAN and sP-CSI collide and sAN is configured with Type 2 sPUCCH format, sAN+sSR(if any) + sP-CSI are joint coded and transmitted together using Type 2 sPUCCH format on either sPUCCH resource corresponding to sAN or on an additional sPUCCH resource.
Proposal 3: When sSR and sP-CSI collide, sSR + sP-CSI are joint coded and transmitted together using Type 2 sPUCCH format on sPUCCH resource corresponding to sP-CSI.
Table 1 sUCI combination for UE supporting sTTI with sPUCCH

	
	sAN with Type 1 sPUCCH format 
	sAN with Type2 sPUCCH format
	sSR with Type 1 sPUCCH format

	sP-CSI with Type2 sPUCCH format 
	· Alt 1: drop sP-CSI 
· Alt 2: sAN+sSR(if any) + sP-CSI are transmitted together using Type 2 sPUCCH format on sP-CSI resource
· Alt 3: sAN+sSR(if any) + sP-CSI are transmitted together using Type 2 sPUCCH format on an additional sPUCCH resource
	· Alt 1: drop sP-CSI 
· Alt 2: sAN+sSR(if any) +sP-CSI are transmitted together using Type2 sPUCCH format on sAN resource
· Alt 3: sAN+sSR(if any) + sP-CSI are transmitted together using Type 2 sPUCCH format on an additional sPUCCH resource
	· Alt 1:  drop sP-CSI

· Alt 2: sSR + sP-CSI are transmitted together using Type 2 sPUCCH format on sP-CSI resource

	sSR with Type 1 sPUCCH format 
	· when sSR is positive, sAN is transmitted on sSR resource; 
· otherwise, sAN and sSR are transmitted on respective resource.
	· sAN+sSR (no matter positive or negative) are transmitted together using Type2 sPUCCH format on sAN resource
	· 


3 Conclusions
Based on the above discussion, we have the following proposals:
Proposal 1: When sAN and sP-CSI collide and sAN is configured with Type 1 sPUCCH format, sAN+sSR(if any) + sP-CSI are joint coded and transmitted together using Type 2 sPUCCH format on an additional sPUCCH resource.

Proposal 2: When sAN and sP-CSI collide and sAN is configured with Type 2 sPUCCH format, sAN+sSR(if any) + sP-CSI are joint coded and transmitted together using Type 2 sPUCCH format on either sPUCCH resource corresponding to sAN or on an additional sPUCCH resource.
Proposal 3: When sSR and sP-CSI collide, sSR + sP-CSI are joint coded and transmitted together using Type 2 sPUCCH format on sPUCCH resource corresponding to sP-CSI.
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