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1. Introduction
In RAN1 #92 meeting, the following agreements were made with respect to DMRS location [1]:

Agreements:
· Text proposal for Tables 6.4.1.1.3-3, 6.4.1.1.3-4, 7.4.1.1.2-1, and 7.4.1.1.2-2 in TS38.211:
· Table 6.4.1.1.3-3: PUSCH DM-RS positions 
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 for single-symbol DM-RS.
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· Table 6.4.1.1.3-4: PUSCH DM-RS positions 
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· Table 7.4.1.1.2-3: PDSCH DM-RS positions 
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· Table 7.4.1.1.2-4: PDSCH DM-RS positions 
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Note: Some DMRS pattern(s) with no additional DMRS but configured with UL/DL add_pos larger than 0 in the above table might not have sufficient performance in high mobility scenarios  (ex:  Table 6.4.1.1.3-3, 7 symbol case) 

Note: All remaining details of the above tables will be finalized in RAN1#92bis.

In this contribution, we provide our views on remaining issues for DMRS location in last PUSCH/PDSCH symbol issues based on [1]-[3].

2. Discussion

2.1. DMRS location
In RAN1 92bis meeting, the bracketed DMRS positions in DMRS position tables were discussed, but there was no agreement. From the perspective of UE implementation, for PUSCH mapping type A with 8 symbols duration and for PUSCH mapping type B with 5 symbols duration, if DMRS position in the last symbol is supported, it might cause DMRS performance lose in the case of consecutive uplink transmission with power changing for large subcarrier space scenario. 
Based on the current 38.101 specification, UE transient period is 10usec for below 6GHz, and UE transient period is 5usec for above 24GHz. When PUSCH and SRS are consecutive transmitted with power changing as depicted in figure 1, transient period of a UE shall fell into PUSCH duration, the transient period ratio in last symbol for different SCS are shown in below table 1. From the table, if consecutive PUSCH and SRS are transmitted with power changing and DMRS is located at the last symbol of PUSCH, almost 56% percent of DMRS symbol would be affected in the case of 120 KHz SCS. 
Not only for consecutive PUSCH and SRS transmission, for consecutive PUSCH and PUSCH, PUSCH and PUCCH transmission with power changing also have same issue.

[image: image221.emf]DMRS SRS

DMRS symbol SRS symbol

Transient period

PUSCH

PUSCH symbol


Figure1 Uplink transient period for consecutive PUSCH and SRS transmission with power changing
Table 1 Uplink transient period for different SCS
	Frequency band
	SCS(kHz)
	Symbol length(usec)
	Transient  period(usec)
	Affected ratio

	FR1
	15
	71.43
	10
	~14%

	FR1
	30
	35.71
	10
	~28%

	FR1
	60
	17.85
	10
	~56%

	FR2
	60
	17.85
	5
	~28%

	FR2
	120
	8.93
	5
	~56%


Additionally, it was agreed UL and DL DMRS symmetric design should be supported, which means PDSCH DMRS may also be located at the last symbol. In the case of a PDSCH and uplink channel/reference signal consecutive transmission within a slot, there may no time left for UE processing.
According to all above discussion, both UE transient period and processing time should be taken into account when PUSCH and PDSCH DMRS are located at the last symbol. Although more than one additional DMRS can be configured to improve DMRS performance in high speed scenario, it may lead to DMRS performance loss when DMRS is located at the last symbol. 
As most of companies would not like introduce new DMRS pattern, only keep front-loaded DMRS for PUSCH/PDSCH mapping type A with 8 symbols duration and PUSCH mapping type B with 5 symbols duration seems a secure way.
Proposal 1:
· For PUSCH mapping type A with 8 symbols duration and PUSCH mapping type B with 5 symbols duration, no additional DMRS is supported.
· For PDSCH mapping type A with 8 symbols duration, no additional DMRS is supported.
2.2. Text proposals for layer to port mapping
Currently the description for layer to port mapping for DL and UL in 38.211 is still not clear. We propose to further clarify with the following text proposals.

Proposal 2:
· The following text proposals for layer to port mapping are supported.
----Text Proposal for TS 38.211------------------------------------------------------------------
< Unchanged parts are omitted >

7.3.1.4
Antenna port mapping
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----Text Proposal for TS 38.211------------------------------------------------------------------
< Unchanged parts are omitted >
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Layer mapping
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3. Conclusion

In this contribution, remaining issues on DMRS are mainly discussed with the following proposals and text proposals:

Proposal 1:
· For PUSCH mapping type A with 8 symbols duration and PUSCH mapping type B with 5 symbols duration, no additional DMRS is supported.
· For PDSCH mapping type A with 8 symbols duration, no additional DMRS is supported.
Proposal 2:
· The following text proposals for layer to port mapping are supported.
----Text Proposal for TS 38.211------------------------------------------------------------------
< Unchanged parts are omitted >

7.3.1.4
Antenna port mapping
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----Text Proposal for TS 38.211------------------------------------------------------------------
< Unchanged parts are omitted >
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