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1 Introduction

In RAN1#89, the following agreement on flexible UL DMRS position was reached [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.

	DMRS position pattern indicated by a UL grant scheduling sPUSCH in sTTI n

	sTTI 0
	sTTI 1
	sTTI 2
	sTTI 3
	sTTI 4
	sTTI 5

	R D D
	R D
	R D
	R D
	R D
	R D D

	D D R
	D R
	D D
	D R
	D R
	

	
	D D
	
	D D | R
	D D
	

	
	D D | R
	
	
	D D | R
	


Note: | denotes the boundary of sTTI n

In this contribution, a new UL DMRS pattern for subslot #5 is discussed.

2 UL DMRS pattern for subslot #5 

Currently, there is only one DMRS pattern, i.e., ‘RDD’ is supported in slot#5. That is only one data symbol is available when there is an SRS transmission in the last symbol, which we think is a common case. To improve the data rate or improve the reliability of PUSCH in such case, new DMRS patterns are indeed desirable. 

One alternative is to introduce a new pattern like ’DDD’. However, it will result in potential impacts on the processing time and TBS scaling etc. Another way is to introduce a new pattern like “DD_”. Here ‘_’ means there is no data/DMRS transmission in this symbol. Comparing to ‘RDD’, the new pattern can use one more data symbol in sTTI #5 to transmit a larger TB size or improve the reliability of PUSCH in case there is an SRS. In this case, ‘DD_’ also means slot#5 would sharing a DMRS sent before. It could be used for cases such as when configured by cell-specific SRS or UE-specific SRS but to reduce the interference to other UEs. 

Based on the above analysis, we propose the new DMRS pattern ‘DD_’ for subslot #5. The UCI mapping could following the same rule defined for pattern ‘DD’.
Proposal 1: Uplink DMRS position pattern ‘DD_’ is supported in subslot #5. 
In Section 3, we provide the corresponding text proposal.  
3 TP / Pseudo draft CR to 36.211/36.212
5.3.4
Mapping to physical resources

--------------------------------------Start of Text Proposal on 36.211----------------------------------------------
< Unchanged parts are omitted >        
In case of subslot-PUSCH, the mapping shall start at symbol 
[image: image1.wmf]l

 where the start of the mapping is dependent on the uplink subslot number in the subframe assigned for transmission and the DMRS-pattern field in the related uplink DCI format [3] according to Table 5.3.4-1. Note, if the DMRS-pattern field is indicated as ‘01’, there is no data and DMRS transmission on the last symbol in subslot#5.
Table 5.3.4-1: Starting symbol index for subslot-PUSCH transmission

	DMRS-pattern field in uplink-related DCI format [3]
	Uplink subslot number

	
	#0
	#1
	#2
	#3
	#4
	#5

	00
	1
	4
	6
	1
	3
	5

	01
	0
	3
	5
	0
	2
	4

	10
	–
	3
	–
	0
	2
	–

	11
	–
	3
	–
	–
	2
	–


< Unchanged parts are omitted >

--------------------------------------End of Text Proposal on 36.211----------------------------------------------

--------------------------------------Start of Text Proposal on 36.212----------------------------------------------
5.2.2.8
Channel interleaver
< Unchanged parts are omitted >

(3) If rank information is transmitted in this subframe/slot/subslot, the vector sequence 
[image: image2.wmf]RI

Q

RI

RI

RI

RI

q

q

q

q

1

2

1

0

,...,

,

,

-

¢

 is written onto the columns depending on PUSCH duration and DMRS pattern for PUSCH with subslot duration and by sets of 
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 rows starting from the last row and moving upwards according to the following pseudo-code. 

Set i, j to 0.

Set r to 
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if the duration of the PUSCH is subframe
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else if the duration of the PUSCH is slot
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else if the duration of the PUSCH is subslot
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end if

end while

Where ColumnSet is given

-
in Table 5.2.2.8-1 or Table 5.2.2.8-1A and indexed left to right from 0 to 3 for PUSCH with subframe duration, 

-
in Table 5.2.2.8-1indexed left to right from 0 to 1 for PUSCH with slot duration,

-
as {1} if DMRS pattern field of corresponding uplink DCI formats is '00' for subslot#0, '10' for subslot#1, '01' for subslot#2, '10' for subslot#4 or '00' in case 
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is equal to 0 or ‘01’ for subslot#5, and as {0} otherwise, for PUSCH with subslot duration.

< Unchanged parts are omitted >

--------------------------------------End of Text Proposal on 36.212----------------------------------------------
4 Conclusion

In this contribution, a new UL DMRS pattern for subslot #5 is discussed, and we have the following proposal. 
Proposal 1: Uplink DMRS position pattern ‘DD_’ is supported in subslot #5. 
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