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1. Introduction
In RAN4#101-e, a way forward on FR2 HST demodulation was approved [1]. The remaining issues in WF for PUSCH demodulation such as test applicability rules for 3 types of DMRS configuration, and MCS need to be further discussed. 
In this contribution, we provide our views on these issues for PUSCH demodulation FR2 HST.
2. Discussion
Test applicability for 3 tpes of DMRS configuration
As per the WF [1], the remaining issues concerning DMRS configuration are shown as below:
	Agreement:
· Define requirement with 1 DMRS + PT_RS (L=1, K=2) configuration 
· Define FRC for 1 DMRS + PT_RS (L=1, K=2)
· Define requirement based on the simulation results with 2 DMRS+ PT_RS (L=1, K=2) configuration, but the final requirements are applicable for both 2 DMRS+ PT_RS (L=1, K=2) and 3 DMRS + PT_RS (L=1, K=2)
· Define FRC for 2 DMRS + PT_RS (L=1, K=2)
· Define FRC for 3 DMRS + PT_RS (L=1, K=2)

Way forward
· FFS, definition of test applicability rules based on BS manufacturer declaration


 
Table 2-1, Example1 of minimum requirements for PUSCH for different DMRS configuration
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
	Fraction of maximum throughput
	FRC
	Additional DM-RS position
	SNR

	
	
	
	(Annex G)
	
	(Annex A)
	
	(dB)

	1
	2
	Normal
	Bi-directional scenario B
	70%
	G-FRC for pos0
	pos0
	[SNR0]

	
	
	Normal
	Bi-directional scenario B
	70%
	G-FRC for pos2/G-FRC for pos3
	pos2/pos3
	[SNR2]



Table 2-2, Example2 of minimum requirements for PUSCH for different DMRS configuration
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
	Fraction of maximum throughput
	FRC
	Additional DM-RS position
	SNR

	
	
	
	(Annex G)
	
	(Annex A)
	
	(dB)

	1
	2
	Normal
	Bi-directional scenario B
	70%
	G-FRC for pos0
	pos0
	[SNR0]

	
	
	Normal
	Bi-directional scenario B
	70%
	G-FRC for pos2
	pos2
	[SNR2]

	
	
	Normal
	Bi-directional scenario B
	70%
	G-FRC for pos3
	pos3
	[SNR2]



Following the above agreements for DMRS configurations, the final minimum requirements for PUSCH for different DMRS configuration can be summarized as the above two examples shown in Table 2-1 and Table2-2 respectively. From perspective of manufacturer declaration, the declaration of additional DM-RS position, i.e., pos0, pos2, pos3 for example2 in Table 2-2 is clearer than declaration of additional DM-RS position, i.e., pos0, pos2/pos3 for example1 in Table 2-1. So we prefer to define the minimum requirements for different additional DM-RS position in separate row such as example2 in Table 2-2, and the SNR for pos2 can be reused for pos3. Since there is same SNR for pos2 and pos3, so the test applicability rules for pos2 and pos3 can be defined as: if both pos2 and pos3 are declared to be supported, the tests shall be done for pos2.
Proposal 1: To adopt the following manufacturer declaration for different additional DM-RS position for FR2 HST.
	Declaration identifier
	Declaration
	Description
	Applicability
(Note 1)

	
	
	
	

	
	
	
	BS type 1-H(Note 2)
	BS type 1-O
	BS type 2-O

	
	
	
	
	
	

	D.x
	Additional DM-RS position for FR2 high speed train
	Declaration of supported additional DM-RS position for FR2 high speed train scenario for PUSCH and UL timing adjustment, i.e., pos0, pos2, pos3.
	n/a
	n/a
	x



Proposal 2: To adopt the following test applicability rules for different additional DM-RS position for FR2 HST.
Unless otherwise stated, tests shall apply for each additional DM-RS position declared to be supported for FR2 high speed train scenario for PUSCH and UL timing adjustment, If both pos2 and pos3 are declared to be supported, the tests shall be done for pos2 (see D.x in table 4.6-1).

MCS 
As per the WF [1], the remaining issues concerning MCS are shown as below:
	[bookmark: _Hlk87479694]Agreements:
· [bookmark: _Hlk87523027]FOC method is up to BS implementation
· Do not capture assumptions on FOC scheme in specification   
· Define PUSCH requirements with MCS(s) between MCS16-20 that is/are feasible and testable.

Way forward:
· Companies are encouraged to further check and align the results because a significant span among the initial submitted results is observed ([R4-2117591]).
· FFS, the ways to agree on the requirements if the significant span in the results persists
· Companies are encouraged to identify suitable MCS(s) for requirements between MCS16-20 in the next meeting



From our simulation results for PUSCH requirement [2], the partial simulation results for MCS 16 to MCS 20 are copied and shown in Table 2-3 for comparison. From impairment result in the Table 2-3, it is observed that the SNRs at 70% of maximum throughput for MCS 16 to MCS 20 are within the OTA testable limit (20dB), so the MCS 16 to MCS 20 are applicable for FR2 HST. Since the performance difference between different MCSs is only determined by modulation order and target code rate rather than algorithm with MCS, so there is no base station support or not, and we don’t prefer to make a declaration on MCS. The MCS 16 is beneficent to coverage, and MCS 20 is beneficent to higher throughput. We prefer to define single requirement, either MCS 16 or MCS 20 is OK for us.
Proposal 3: To adopt MCS16 or MCS20.

Table 2-3, Simulation results for MCS16 to MCS 20
	PUSCH
	SNR@70% of maximum throughput

	SCS and BW
	MCS
	RS configuration
	Ideal
	Impairment

	120kHz, 50MHz
	MCS16
	DMRS 1+1
	6.73
	9.23

	
	MCS17
	
	8.02
	10.52

	
	MCS18
	
	8.59
	11.09

	
	MCS19
	
	9.34
	11.84

	
	MCS20
	
	11.44
	13.94



3. Conclusion
This contribution provides analysis on PUSCH demodulation requirements for FR2 HST. The following proposals are concluded:
Proposal 1: To adopt the following manufacturer declaration for different additional DM-RS position for FR2 HST.
	Declaration identifier
	Declaration
	Description
	Applicability
(Note 1)

	
	
	
	

	
	
	
	BS type 1-H(Note 2)
	BS type 1-O
	BS type 2-O

	
	
	
	
	
	

	D.x
	Additional DM-RS position for FR2 high speed train
	Declaration of supported additional DM-RS position for FR2 high speed train scenario for PUSCH and UL timing adjustment, i.e., pos0, pos2, pos3.
	n/a
	n/a
	x



Proposal 2: To adopt the following test applicability rules for different additional DM-RS position for FR2 HST.
Unless otherwise stated, tests shall apply for each additional DM-RS position declared to be supported for FR2 high speed train scenario for PUSCH and UL timing adjustment, If both pos2 and pos3 are declared to be supported, the tests shall be done for pos2 (see D.x in table 4.6-1).
Proposal 3: To adopt MCS16 or MCS20.
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