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1. [bookmark: _GoBack]Introduction
At the RAN1#87 meeting, following agreements were achieved for DL and UL sTTI layout [1]:
	Agreements on DL sTTI layout:
· For 2-symbol DL TTI, the following sTTI patterns in OFDM symbols per subframe are supported: 
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· For a CC configured with a 2-symbol sTTI operation, 
· For a cross-carrier scheduled CC, the starting symbol index of the first potential sPDSCH is configured by RRC. 
· For a self-carrier scheduled CC, the starting symbol index of the first potential sPDSCH equals to CFI value indicated by PCFICH.
· UE determines the sTTI pattern as follows 
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· If the starting symbol index of the first potential sPDSCH is 1 and for STTI 0, decide if sDCI can be transmitted in the symbol(s) after PDCCH region within this sTTI or in the legacy PDCCH region.
· Alt 1: choose PDCCH or sPDCCH by specification
· Alt 2: higher layer signaling to configure between PDCCH or sPDCCH 
· For any possible first potential sPDSCH starting symbol index, DL sTTI 1 to 5 each contain sPDCCH candidates

Agreements on UL sTTI layout:
· For 2-OS sTTI, down-select the UL sTTI pattern for sPUSCH between (2,2,3,2,2,3) and (3,2,2,2,2,3)
· The data symbol(s) for a sPUSCH are confined within a sTTI
· if sPUSCH is transmitted, the number of symbols available for data transmission within a sTTI can be 
· 1 or 2 for a sTTI with 2 symbols
· FFS: 1 or 2 or 3 for a sTTI with 3 symbols 
· The presence (if any) and the position of the UL DMRS is given or determined by the UL grant, 
· The UL DMRS can be positioned before or within the associated sTTI 
· FFS: The UL DMRS can be positioned after the associated sTTI



In this contribution, we show our views on remaining issues on 2-symbol DL sTTI layout and 2-symbol UL sTTI layout.

2. Remaining issue for 2-symbol sTTI structure in DL
2.1. sDCI for sTTI 0 of a given subframe
It is still open issue on how to transmit sDCI for sTTI 0 of a given subframe. Considering that all the UEs configured with shortened TTI still continues to monitor PDCCH common search space, the UE can monitor sDCI in the PDCCH region without any complexity increase. Therefore, our preference is to transmit sDCI for sTTI 0 of a given subframe in the PDCCH region.
It is preferable to transmit UL grant and DL assignment for sTTI scheduling at the same timing in the same search space. Therefore, sDCI scheduling sPUSCH should also be transmitted in the PDCCH region. FFS which sPUSCH is scheduled by the sDCI in the PDCCH region. In case of k = 6, the sDCI in the PDCCH region schedules sPUSCH of sTTI 0 of the next subframe. 
Proposal 1:
· sDCI for sTTI 0 is transmitted in the PDCCH region.
· A UL grant should be transmitted in the PDCCH search space where sDCI for sTTI 0 can be transmitted.

3. 2-symbol sTTI structure for UL
To achieve efficient multiplexing between 2-symbol sTTI and other (s)TTI on one carrier, the 2-symbol sTTI structure should be specified such that crossing slot boundary is not allowed. However, there will be left one orphan symbol within each slot. Considering the potential SRS transmission, the orphan symbol should be confined within the last 2-symbol sTTI, which results in a pattern of (2,2,3) for the second slot. 
For the first slot, assuming that sDCI for the first sTTI is transmitted in the PDCCH region, it is easily possible to ensure alignment of sTTI pattern between DL and UL. Therefore, we prefer (3,2,2) as the DL sTTI structure.
Proposal 2:
· For 2-symbol sTTI, fixed UL sTTI structure is preferred.
· (3, 2, 2, 2, 2, 3) is supported. 

4. Conclusion
In this contribution, we discussed frequency-domain aspects of frame structure and proposed the following:
Proposal 1:
· sDCI for sTTI 0 is transmitted in the PDCCH region.
· A UL grant should be transmitted in the PDCCH search space where sDCI for sTTI 0 can be transmitted.
Proposal 2:
· For 2-symbol sTTI, fixed UL sTTI structure is preferred.
· (3, 2, 2, 2, 2, 3) is supported. 
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