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Introduction
Based on the discussions (summarized in email summary [1]) on the maximum speed feasibility study from the demodulation perspective that took place in the previous RAN4 e-meeting #98bis-e it can be preliminary concluded that 350 kmph speed can be supported with the appropriate RS selection. However, a few issues left open in the WF [2].
We have already reported a substantial set of link-level simulations results in our contribution [3] for the previous RAN4#98bis-e meeting.
In this paper, we continue the discussion of required DM-RS configuration in UL direction.


[bookmark: _Hlk68277456]Discussion
The following agreements and RS configuration options were included in the WF [2]:
	· It is feasible to support maximum speed with 350km for uplink with PTRS or DMRS+PTRS configuration used for frequency offset tracking with 120KHz SCS
· Configure PTRS during the PUSCH demodulation test 
· DMRS+PTRS configuration for PUSCH demodulation requirement with single-tap channel model 
· Option 1: 1 DMRS +PTRS (L=1,K=2)
· Option 2: 1+1 DMRS +PTRS (L=1,K=2) 
· Option 3: 1+1+1 DMRS+PTRS(L=1, K=2) 



Based on our PUSCH simulation results [3], there no significant performance difference between the cases with only one DM-RS symbol per slot (Option 1) and with two DM-RS symbols (Option 2) when PT-RS is also transmitted. In Table 1, we demonstrate the simulation results received in the channel model with the most challenging bi-directional Doppler trajectory when the Doppler shift sign is alternated at RRH switching point. The speed is 350 kmph and PUSCH allocation length is 9.

	HST FR2 deployment scenario
	MCS
	Reference symbol configuration
	SINR (relative TPut 30%), dB
	SINR (relative TPut 70%), dB

	Scenario-A
	16
	2 DM-RS (1+1) + PT-RS
	-0,60
	6,51

	Scenario-B
	16
	2 DM-RS (1+1) + PT-RS
	-0,67
	6,28

	Scenario-A
	16
	1 DM-RS + PT-RS
	-0,54
	6,49

	Scenario-B
	16
	1 DM-RS + PT-RS
	-0,59
	6,36

	Scenario-A
	19
	2 DM-RS (1+1) + PT-RS
	1,88
	9,06

	Scenario-B
	19
	2 DM-RS (1+1) + PT-RS
	1,78
	8,74

	Scenario-B
	19
	1 DM-RS + PT-RS
	1,92
	8,82

	Scenario-A
	19
	1 DM-RS + PT-RS
	1,77
	8,79



There is no significant difference in the demodulation performance between the cases with only one and two DM-RS per slot when PT-RS is present. We can expect a similar behaviour when two additional DM-RS symbols are used.
However, we are also aware that, in practice, fast fading will be present even in LoS FR2 propagation conditions. Therefore, it is more reliable to use at least two DM-RS symbols within the slot. Moreover in HST FR1 requirement, two additional DM-RS symbols are used. Additional DM-RS position = pos 1 for 11-symbol PUSCH allocation length.
It is practical to use at least one additional DM-RS symbol per slot in real implementation where fast fading is inevitably present. Moreover, in HST FR1 PUSCH requirements two additional DM-RS symbols are used.

RAN4 to formulate PUSCH demodulation requirements at least with one additional DM-RS symbol per slot.
RAN4 to formulate PUSCH demodulation requirements with mapping type B, one additional DM-RS position = pos 1 and l0=0.


Conclusion
In this paper, we continued the discussion of required HST FR2 DM-RS configurations in UL direction.
The following observations and proposals were made:
1. There is no significant difference in the demodulation performance between the cases with only one and two DM-RS per slot when PT-RS is present. We can expect a similar behaviour when two additional DM-RS symbols are used.
It is practical to use at least one additional DM-RS symbol per slot in real implementation where fast fading is inevitably present. Moreover, in HST FR1 PUSCH requirements two additional DM-RS symbols are used.
1. RAN4 to formulate PUSCH demodulation requirements at least with one addition DM-RS symbol per slot.
RAN4 to formulate PUSCH demodulation requirements with mapping type B, one additional DM-RS position = pos 1 and l0=0.
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