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Introduction
In RAN1 90bis meeting, the following agreements are made for long PUCCH format for UCI with large payload:
· For long PUCCH for UCI of more than 2 bits
· If frequency hopping is enabled, the number of DMRS symbols (between 1-2 symbol) per hop for long PUCCH duration per hop > X is configurable by RRC UE-specifically
· RRC Bit-width is 1 bit
· X is fixed in the spec w/o RRC impact
· FFS the value X
· The location of DMRS is pre-defined within long PUCCH in each hop based on number of DMRS per hop and duration of the hop.
In this contribution, we give our evaluation results and consideration of number of DM RS symbols.
Long PUCCH for large payload size
For the simulations, we have compared 10/12/14 symbols case with 20/60/100 bits payload size with frequency hopping at 3 km/h and 120km/h UE speed. 






Figure 1 2 DM RS per hop with 10/12/14 symbols






Figure 2 1DM RS hop with 10/12/14 symbols
As shown in Figure 3 and figure 4, it can be found that:
(1) when payload size is 20 bit, the one DM RS symbol for each frequency hop with less than 5 symbols are better, since the low overhead of DM RS can get more gain with channel coding. 
(2)when payload size is 60bit, the one DM RS symbol for each frequency hop with less than 7 symbols are better, since the more DM RS can get better channel estimation performance, except with the case of speed 120km/h, the one DM RS symbol for each frequency hop with less than 6 symbols are better for the high mobility reason.
(3)when payload size is 100bit, the the one DM RS symbol for each frequency hop with less than 7 symbols are better, except with the case of speed 120km/h, the one DM RS symbol for each frequency hop with less than 6 symbols are better for the high mobility reason.
[image: D:\PUCCH-code\PUCCH\PUCCH\PUCCH无复用\3km.emf]
Figure 3 the different DM RS symbol length with 3km/h
[image: D:\PUCCH-code\PUCCH\PUCCH\PUCCH无复用\120km.emf]
Figure 4 the different DM RS symbol length with 120km/h
To be summarized, we propose If frequency-hopping is enabled, it's better that one DMRS symbol for each frequency-hop with less than or equal to 6 symbols and two DMRS symbols for each frequency-hop with more than 6 symbols.
Conclusion
In this contribution, we give our evaluation results of different DM RS symbol length of long PUCCH for UCI of large payload size with different payload size and speed, we propose If frequency-hopping is enabled, it's better that one DMRS symbol for each frequency-hop with less than or equal to 6 symbols and two DMRS symbols for each frequency-hop with more than 6 symbols. 
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Simulation assumptions
	System bandwidth
	20Mhz

	Carrier frequency
	4GHz

	Channel model
	TDL-C（300ns）

	Subcarrier spacing
	15kHz

	Antenna configuration
	UE：1Tx，BS：2Rx

	UE speed
	3km/h 120km/h

	Payload sizes without CRC
	20bit 60bit 120bit

	Channel coding
	CC+ 8 bit CRC

	Channel estimation
	Real channel estimation + ideal noise estimation
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