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Introduction
 In the RAN1 AH1 meeting, agreements were made on DMRS designs [1]. In this contribution, we describe modifications that should be applied to 38.211 [2]. We have a text proposal for the configuration for additional DMRS symbols for type B 14-symbol PUSCH and a minor correction in 7.4.1.1.1 of TS 38.211.
[bookmark: _GoBack]Additional DMRS for type B 14-symbol PUSCH 

Single-DMRS 
The DMRS configuration for type A 14-symbol PUSCH has been specified, but locations of additional DMRS for 14-symbol PUSCH for type B have not been agreed yet. In this scenario, up to 3 additional DMRS symbols can be scheduled. Compared to the 13-symbol PUSCH, there is no need to optimize locations of 1 or 2 additional DMRS symbols, i.e., considering low to medium speed scenario in which 1 or 2 additional DMRS configurations are used, optimization of the location of additional DMRS symbols may not bring additional benefits.
However, the 3-symbol additional DMRS should be updated for the 14-symbol PUSCH due to increased density in DMRS. In this section, we propose evenly distributed DMRS, i.e., [0 5 10 13], with the last additional DMRS symbol located in the last symbol of the slot. The evenly distributed DMRS throughout the slot will provide robustness in fast fading channels, allowing interpolation to acquire channel estimates. PUSCH contained between the first and 14th DMRS symbol should benefit from interpolation, and performance degradation due to extrapolation can be prevented with the proposed configuration. Finally, the proposed DMRS arrangement align with the already agreed 1 or 2 additional DMRS positions, creating a convenient compatibility. The last row of Table 6.4.1.1.3-3 in TS 38.211, shown in Table 1, should be updated with the proposed positions marked in red.　

Double-DMRS 
The additional DMRS location for 13 or 14-symbol PUSCH for type B mapping for double-DMRS can mirror the positions for type A. Further optimization regarding the position of DMRS is not required for the configuration. The updated parameters in Table 6.4.1.1.3-4 in TS 38.211 are shown in Table 2.

Table 1: Suggested changes for “Table 6.4.1.1.3-3: PUSCH DM-RS positions  for single-symbol DM-RS.” In TS 38.211
	[bookmark: _Hlk503444976]PUSCH duration in symbols
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	UL-DMRS-add-pos
	UL-DMRS-add-pos

	
	0
	1
	2
	3
	0
	1
	2
	3

	≤7
	

	-
	-
	-
	0
	0, 4
	-
	-

	8
	

	-
	-
	-
	0
	0, 6
	0, 3, 6
	-

	9
	

	
, 7
	-
	-
	0
	0, 6
	0, 3, 6
	-

	10
	

	
, 9
	
, 6, 9
	-
	0
	0, 8
	0, 4, 8
	0, 3, 6, 9

	11
	

	
, 9
	
, 6, 9
	-
	0
	0, 8
	0, 4, 8
	0, 3, 6, 9

	12
	

	
, 9
	
, 6, 9
	
, 5, 8, 11
	0
	0, 10
	0, 5, 10
	0, 3, 6, 9

	13
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	0
	0, 10
	0, 5, 10
	0, 3, 6, 9

	14
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	0
	0, 10
	0, 5, 10
	0, 5, 10, 13




Table 2: Suggested changes for “Table 6.4.1.1.3-4: PUSCH DM-RS positions  for double-symbol DM-RS.” In TS 38.211
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DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	UL-DMRS-add-pos
	UL-DMRS-add-pos

	
	0
	1
	2
	3
	0
	1
	2
	3

	≤7
	

	-
	
	
	0
	-
	
	

	8
	

	-
	
	
	0
	0, 5
	
	

	9
	

	-
	
	
	0
	0, 5
	
	

	10
	

	
, 8
	
	
	0
	0, 7
	
	

	11
	

	
, 8
	
	
	0
	0, 7
	
	

	12
	

	
, 8
	
	
	0
	0, 9
	
	

	13
	

	
, 10
	
	
	0
	0, 10
	
	

	14
	

	
, 10
	
	
	0
	0, 10
	
	



Text proposal
With the proposals described in subsection 2.1 and 2.2, the following text proposals are made.

Text Proposal 1: 

· Update the last row of Table 6.4.1.1.3-3 in TS 38.211 as follows:

	14
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	0
	0, 10
	0, 5, 10
	0, 5, 10, 13



· Update the last two rows of Table 6.4.1.1.3-4 in TS 38.211 as follows:

	13
	

	
, 10
	
	
	0
	0, 10
	
	

	14
	

	
, 10
	
	
	0
	0, 10
	
	



Editorial corrections on DMRS sequence generation
 In 7.4.1.1.1 of TS 38.211, the following equation is used for .



In the above equation,  should be replaced by  since  is the scrambling ID which can be dynamically configured to select one of the DMRS generation IDs. Typically, a superscript in a variable is used to indicate the type of ID in the specifcation, such as cell ID . Thus, to keep the meaning of the notation throughout the specification, the equation should appear as follows,



Text Proposal 2: In 7.4.1.1.1, the following equation and sentences should be corrected




-	 and  is given by the higher-layer parameter DL-DMRS-Scrambling-ID if provided

-	 and  otherwise
Conclusion 
 The following text proposals are made in this contribution.

Text Proposal 1: 

· Update the last row of Table 6.4.1.1.3-3 in TS 38.211 as follows:

	14
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	0
	0, 10
	0, 5, 10
	0, 5, 10, 13



· Update the last two rows of Table 6.4.1.1.3-4 in TS 38.211 as follows:

	13
	

	
, 10
	
	
	0
	0, 10
	
	

	14
	

	
, 10
	
	
	0
	0, 10
	
	



Text Proposal 2: 

In 7.4.1.1.1, the following equation and sentences should be corrected




-	 and  is given by the higher-layer parameter DL-DMRS-Scrambling-ID if provided

-	 and  otherwise
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