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Discussion and decision
1 Introduction

In RAN#72, the new work item for shortened TTI and processing time for LTE was approved [1]. Regarding the shortened TTI, the updated WID was approved in RAN#73 [2]. The objectives of shortened TTI are as below.

	For Frame structure type 1: [RAN1, RAN2, RAN4]

· Specify support for a transmission duration based on 2-symbol sTTI and 1-slot sTTI for sPDSCH/sPDCCH 

· Specify support for a transmission duration based on 2-symbol sTTI, 4-symbol sTTI, and 1-slot sTTI for sPUCCH/sPUSCH 

· Down-selection is not precluded

· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)

For Frame structure type 2: [RAN1, RAN2, RAN4]

· Specify support for a transmission duration based on 1-slot sTTI for sPDSCH/sPDCCH/sPUSCH/sPUCCH

· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)


This contribution considers UL DMRS position and its indication.
2 Discussions 

In RAN1#87 and RAN1#88, the followings were agreed for 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
· For 2-OS sTTI, UL sTTI pattern for sPUSCH and sPUCCH is [3,2,2,2,2,3]



In RAN1#88bis, the following was agreed for sPUSCH DMRS pattern.

	· For 2/3-symbol sPUSCH transmission, at least the following configurations are supported and one of the configurations for sTTI#n+x is indicated by the UL grant at sTTI#n, if the scheduled sTTI#n+x includes both data and the associated RS, where x is processing time

· sTTI#n+x = sTTI#0: {R D D}, FFS:{D D R}, FFS: {D R D}

· sTTI#n+x = sTTI#1,2,3,4: {R D}, FFS: {D R}

· sTTI#n+x = sTTI#5: {R D D}, FFS: {D R D}

· FFS if data in the last symbol can be transmitted in cell specific SRS subframes

· Other configurations are not precluded

· FFS for the case where data and associated RS are in different sTTIs


As seen above, it is agreed that DMRS position for sPUSCH is indicated by the UL grant. Let’s see which options for each sTTI possible. 

In UL sTTI, there are two sTTI lengths: 2 symbols and 3 symbols. For those two lengths of sTTI, the following RS position options can be considered. 
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Figure 1: RS position options in sTTI n
If all the possible options are used including skipping options, sDCI for UL grant needs 3 bit fields to indicate the DMRS position. Then, as shown in the following figure, the bit field with 3 bits can be used.
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Figure 2: Example of using 3 bits to indicate UL DMRS position
However, all the options above may be not necessary. To reduce 1 bit in sDCI to indicate UL DMRS position, some options can be chosen to use as shown in Figure 3. The corresponding sTTI is colored as yellow in the box. 
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Figure 3: Example of using 2 bits to indicate UL DMRS position
In Figure 3, the options to skip UL DMRS are included. If DMRS skipping is not used, other options can be chosen without skipping options, then the following choices in Figure 4 can be considered.
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Figure 4: Example of using 2 bits to indicate UL DMRS position
Proposal 1: Consider the number of bits for UL DMRS position indication and which positions will be used.
3 Conclusions
In this contribution, the aspect of UL DMRS position is discussed. It can be summarized as below. 
Proposal 1: Consider the number of bits for UL DMRS position indication and which positions will be used.
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