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1 Introduction

In the RAN1#89 meeting, the following agreements related to UL DMRS for 2/3-symbol sPUSCH were agreed[1]:
	Agreement:
In case of 2/3os in UL, the following DMRS placement can be indicated by an UL grant in sTTI#n-x which schedules sPUSCH in sTTI #n, where x is processing time configured for a PUCCH group

Note: Other combinations are FFS.
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In this contribution, a new field for UL sDCI that is used to indicate UL DMRS position for 2-symbol sPUSCH and associated functionality are discussed.
2 Discussion 
2.1 Signaling design principles
Based on DCI format 0 and/or DCI format 4, a new field is needed for UL sDCI transmitted in sTTI#n-x to indicate DMRS position for 2/3-symbol sPUSCH in sTTI#n. To reduce payload size of UL sDCI, a fixed distance between the scheduled UL sTTI and the DL sTTI carrying the UL sDCI with the UL DMRS position signaling can be considered. That is, the value of x(e.g., x=6) is fixed. As being agreed in the RAN1#89 meeting, the number of DMRS position patterns for each sTTI is not exactly the same, and there are four different patterns for sTTI 1 and sTTI 4. Therefore, a new field with at most 2bits would be needed for indicating UL DMRS position for 2/3-symbol sPUSCH in sTTI n. 
Non-contiguous DMRS and data symbols configuration for DMRS multiplexing will lead to higher interference caused by transient periods of both R and D. Moreover, the channel estimation accuracy is decreased with the increase of distance between the sPUSCH and its DMRS symbol, especially for higher UE speed and higher MCS. Therefore non-contiguous DMRS and data symbols should not be supported. For sPUSCH sent during sTTI#n (e.g., n=1/2/4) with the {D,D} pattern, DMRS shall be placed on the last symbol of sTTI#n-1, but not on the first one.
Proposal 1: Non-contiguous DMRS and data symbols configuration for DMRS multiplexing should not be supported, DMRS should  be placed on the last symbol of sTTI#n-1 for sPUSCH sending during sTTI#n (e.g., n=1/2/4)  with {D,D} pattern.
2.2 UL DMRS indication for 2/3-symbol sPUSCH
We give an example on how to design DMRS position field in sDCI1 to indicate the DMRS position pattern for 2/3-symbol sPUSCH in sTTI#n, as shown in the following table.
Table 1 Mapping of DMRS position Field in 2/3-symbol uplink-related sDCI format to DMRS position pattern
	DMRS position Field in  2/3-symbol uplink-related sDCI format
	DMRS position pattern indicated by a UL grant scheduling sPUSCH in sTTI #n

	DMRS position bit0
	DMRS position bit1
	sTTI 0
	sTTI 1
	sTTI 2
	sTTI 3
	sTTI 4
	sTTI 5

	0
	0
	R D D
	R D
	R D
	R D
	R D
	R DD

	0
	1
	reserved
	D D | R
	reserved
	D D | R
	D D | R
	reserved

	1
	1
	D D R
	D R
	reserved
	D R
	D R
	reserved

	1
	0
	reserved
	D D
	D D
	reserved
	D D
	reserved


In Table 1, we can see that:

· There is only one DMRS position pattern for sTTI 5, therefore, no DMRS position bit is needed for DMRS position field;
· There are two DMRS position patterns for sTTI0 and sTTI2, therefore, only DMRS position bit0 is needed for DMRS position field;
· For sTTI 1/sTTI 3/ sTTI 4, both DMRS position bit0 and DMRS position bit1 are needed for DMRS position field.
As a result, the number of bits for DMRS position field in sDCI1for each sTTI should be not exactly the same.
In addition, 10 symbols in a subframe can be configured as DMRS symbols as shown in Table 1. The first symbol of sTTI#i (i=0,1,2,3,4,5) is the candidate position for the first two DMRS position patterns, and the last symbol of sTTI#i (i=0,1,2,3,4) is the candidate position for the last two DMRS position patterns. Because the fixed DMRS candidate locations will keep DMRS out of the interference of UCI from different users, all DMRS candidate locations can be divided into two sets, as shown in Figure 1. If two-level sDCI is supported, DMRS position set can be indicated by sDCI2 with DMRS position bit0 to reduce signalling  overhead, and for sTTI 1/sTTI 3/ sTTI 4, DMRS position can be indicated by sDCI1 with DMRS position bit1.
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(b) Set1
Figure 1 DMRS candidate position Set0 and Set1
Proposal 2: If single-level sDCI is supported, DMRS position field (e.g.,2bits) should be needed for UL sDCI1 transmitted in sTTI#n-6 to indicate DMRS position for 2/3-symbol sPUSCH in sTTI#n. 
Proposal 3: If two-level sDCI is supported, the DMRS position should be indicated by DMRS position set field (e.g.,1bits) and DMRS position field (e.g.,1bits) for UL sDCI1 and sDCI2.

3 Conclusion
In this contribution, we discuss the design of DMRS position field for 2(3)symbol sPUSCH and give our proposal:
Proposal 1: Non-contiguous DMRS and data symbols configuration for DMRS multiplexing should not be supported, DMRS should  be placed on the last symbol of sTTI#n-1 for sPUSCH sending during sTTI#n (e.g., n=1/2/4)  with {D,D} pattern.
Proposal 2: If single-level sDCI is supported, DMRS position field (e.g.,2bits) should be needed for UL sDCI1 transmitted in sTTI#n-6 to indicate DMRS position for 2/3-symbol sPUSCH in sTTI#n. 
Proposal 3: If two-level sDCI is supported, the DMRS position should be indicated by DMRS position set field (e.g.,1bits) and DMRS position field (e.g.,1bits) for UL sDCI1 and sDCI2.
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