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1 Introduction
The candidates of UL sTTI layerout stuctures have been studied in RAN1 for some time and at the RAN1 #87 meeting, the following agreements were reached:

Agreements: 

· 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 discuss the open issues regarding how the UL sTTIs should be indexed within a subframe in case of sTTI operation. 
2. Discussion
One open issue for sPUSCH transmission in an sTTI that RAN1 needs to address is how to define HARQ and scheduling timeline for combinatons of 2-symbols DL and STTI. Accordingly, the DL HARQ timeline and UL scheduling timeline can be simply defined based on the DL and UL sTTI layouts with one-to-one association. 
Proposal 1: For the combination of DL and UL sTTI having a same sTTI length, one-to-one association between DL and UL sTTI are defined for DL HARQ operation and UL sTTI scheduling.  
From [1], it was agreed for 2-symbols DL sTTI that two sTTI patterns (i.e. {3,2,2,2,2,3} and {2,3,3,2,2,3}) are supported, which is indicated by RRC signalling (i.e. cross-scheduled SCells) or CFI values (i.e. self-scheduling cells). In addition, the following UL sTTI pattern candidates were concluded for further study: 
· Option 1: {2,2,3,2,2,3}

· Option 2: {3,2,2,2,2,3}
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Figure 1: The DL sTTI Layout patterns for 2-symbols sTTI


The round trip Time (RTT) for sPUSCH transmission depends on the the UL/DL sTTI layout patterns as well as how UL sTTI and DL sTTIs will be associated with respect to UL scheduling and retransmission. The processing speed in the UE and eNB is highly implementation-dependent. Taking implementation constraint into account, a time of 6 sTTI (i.e. approximately 14 symbols or 1ms) as illustrated in FIG.1 for both eNB and UE processing is considered as reasonable and used for analyse below. 

Given DL sTTI pattern {3,2,2,2,2,3} and n+6 scheduling timeline assumption, the latter UL sTTI option is more benefitical as it offers a identical HARQ RTT (i.e. 2ms) for each UL sTTI HARQ process. It potentially simplies the eNB scheduler and also provides better latency performance. Figure 2 further illustrates the HARQ RTT of 2-symbol sPUSCH assuming DL sTTI pattern (2,3,2,2,2,3) e.g. in case of CIF =2. We observed that both these two sTTI layout candidates provides exactly same delay performance. We slightly prefer Opt.2 due to the better HARQ RTT performance and hence propose: 

Proposal 2: Adopt the {3,2,2,2,2,3} as 2-symbols UL sTTI layout.
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Figure 2: Comparasion of sPUSCH HARQ delays between two UL sTTI layout candidates, assuming n+6 fixed delay and {2,3,2,2,2,3} DL sTTI configuration in case of CFI=2.  
Another open issue needs to be discussed is the number of data symbols for a 3-symbols UL sTTI layout. To keep the control signalling overhead in UL grant low while at the same time exploiting the gain of UL DMRS sharing by enabling flexible RS symbol allocation, a total of four sPUSCH patterns indication, including both DMRS presence and location, is considered as a good compromise. Hence, we propose: 

Proposal 3: Support 2 and 3 data symbols configurations for sPUSCH with 3-symbols length.  
3. Conclusions
In this contribution, 2-symbols UL sTTI layout pattern candidates were discussed. Based on the discussions, we propose the followings: 
Proposal 1: For the combination of DL and UL sTTI having a same sTTI length, one-to-one association between DL and UL sTTI are defined for DL HARQ operation and UL sTTI scheduling.  
Proposal 2: Adopt the {3,2,2,2,2,3} as 2-symbols UL sTTI layout. 

Proposal 3: Support 2 and 3 data symbols configurations for sPUSCH with 3-symbols length.  
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