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1	Introduction
In this contribution paper, we present design details and considerations for choosing the UL layout. 
2	Discussion
In RAN1 #87, the following agreement was made regarding the determination of the sTTI pattern for the UL of a 2-symbol low latency operation:
Agreement:
· For 2-symbol sTTI, down-select the UL sTTI pattern for sPUSCH between (2,2,3,2,2,3) and (3,2,2,2,2,3).

This document discusses the design considerations related to this topic.
3	2-Symbol sTTI Pattern and DMRS Locations
The two considered UL layouts both end with a 3-symbol sTTI, which is a necessary to allow for SRS transmission over the last symbol of a subframe. Hence, the core differentiating factor between the two layouts is the overall HARQ turnaround time that can be achieved if one is chosen.
To understand which layout is preferred, we consider different DL layouts as agreed in RAN1 #87, and compute the average HARQ turnaround time for both proposed UL layouts. Further, the HARQ turnaround time is obtained for different HARQ delay . In particular, we consider  and . Table 1-3 show the mean as well as maximum DL HARQ turnaround time in terms of the number of OFDM symbols for HARQ delays of , , and , respectively. The UL configuration 1 refers to {3,2,2,2,2,3} and UL configuration 2 refers to {2,2,3,2,2,3}.

Table 1: Mean/Max DL HARQ turnaround delay in OFDM symbols for HARQ delay.
	
	UL sTTI configuration 1
	UL sTTI configuration 2

	1 Symb. PDCCH
	17.17   /   19
	17.33   /   19

	2 Symb. PDCCH
	18    /    19
	18.33   /    19

	3 Symb. PDCCH
	17.5    /   19
	18    /   20



Table 2: Mean/Max DL HARQ turnaround delay in OFDM symbols for  HARQ delay.
	
	UL sTTI configuration 1
	UL sTTI configuration 2

	1 Symb. PDCCH
	20.83   /   22
	21.5   /   22

	2 Symb. PDCCH
	21.67    /    23
	22.5   /    24

	3 Symb. PDCCH
	21.83    /   24
	22.17    /   24



Table 3: Mean/Max DL HARQ turnaround delay in OFDM symbols for HARQ delay.
	
	UL sTTI configuration 1
	UL sTTI configuration 2

	1 Symb. PDCCH
	25.17   /   28
	25.5   /   28

	2 Symb. PDCCH
	26.33    /    28
	26.17   /    28

	3 Symb. PDCCH
	25.83    /   28
	25.83    /   28



Based on the analysis, it is apparent that the 1st UL configuration provides a smaller HARQ turnaround time in most cases. Hence, we have:
Proposal 1: For a 2-symbol sTTI operation in the UL, adopt the UL configuration 1, i.e., {3, 2, 2, 2, 2, 3}. 
Proposal 1 applies to the case when only one of the two UL configurations should be chosen. However, it may be favourable, especially from the forward-compatibility perspective, to allow the UL layout to be chosen based on the DL layout. In particular, the UL layout can be tied to the DL layout. As an example, when CIF = 1 or 3, the DL layout follows {3,2,2,2,2,3} structure. For this case, the UL layout could be {3,2,2,2,2,3} as well. When the CIF = 2, the DL structure is {2,3,2,2,2,3}. For this case, the UL structure could be {2,2,3,2,2,3}. Once a user decodes PCFICH or receives the RRC signalling regarding the CIF value, e.g. under cross-carrier scheduling, it automatically knows which DL and UL patterns are used.   
Proposal 2: Consider defining two different UL patterns in a 2-symbol low latency operation, where each pattern is tied to one of the DL layouts. 
4	         Conclusions 
Proposal 1: For a 2-symbol sTTI operation in the UL, adopt the UL configuration 1, i.e., {3, 2, 2, 2, 2, 3}. 
Proposal 2: Consider defining two different UL patterns in a 2-symbol low latency operation, where each pattern is tied to one of the DL layouts. 
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