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Background
[bookmark: _Hlk84866164]During RAN#101bis-e meeting, WF [2] on FR2 HST demodulation was approved. In this contribution, we share our views about PUSCH demodulation requirements for FR2 HST.
Discussion
Test applicability
	Candidate options:
· Option 2: FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported. 
If more than one DMRS configuration is declared to be supported, the test shall be done for the minimum number of DMRS supported.
· Option 3: FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported. 
If more than one DMRS configuration is declared to be supported, a pass with either of the possibilities is sufficient to demonstrate compliance to the core requirement. Capture this in a note to the performance requirement.



From our understanding, we should not mandate to test certain number of DMRS if BS support different configurations, and BS should freely select one supporting configuration to pass the test as did for PUSCH mapping Type A and Type B. For the detailed wording, we don’t have strong concern, we slightly prefer to add a note to the performance requirements as following to ensure that only one case is tested.
· Either pos 1, pos 2 or pos 3 may be used for the test FRC based on BS manufacturer declaration. A pass with either of these possibilities is sufficient to demonstrate compliance to the core requirement.
If more than one DMRS configuration is declared to be supported, a pass with either of the possibilities is sufficient to demonstrate compliance to the core requirement.
Add a note to the performance requirements as following to ensure that only one case is tested.
· Either pos 1, pos 2 or pos 3 may be used for the test FRC based on BS manufacturer declaration. A pass with either of these possibilities is sufficient to demonstrate compliance to the core requirement.
Manufacturer declaration on HST FR2 DM-RS support - PUSCH
	Agreement:
· Define manufacturer declaration, applicable to BS Type 2-O, for PUSCH additional DM-RS in FR2 HST scenario.
The intention is that all combinations of pos0, pos1, and pos2 should be possible to declare.
Exact wording is FFS.



For the wording of manufacturer declaration, we don’t have strong concern, we slightly prefer the following wording since it is simpler.
· “Declaration of supported additional DM-RS position for FR2 high speed train scenario for PUSCH and UL timing adjustment, i.e., pos0, pos1, pos2.”
The wording of manufacturer declaration can be
· “Declaration of supported additional DM-RS position for FR2 high speed train scenario for PUSCH and UL timing adjustment, i.e., pos0, pos1, pos2.”
MCS
	Candidate options:
· Option 1: Only 20.
· Option 4: Only MCS16.
· Option 5: Both MCS16 and MCS20.
With applicability rule that that the PUSCH performance requirements needs to be tested only with highest supported MCS.
· Option 6: Continue simulation results alignment with range as MCS16-MCS20.
· Option 7: Use “MCS 20 only” as baseline. Change to “MCS 16 only”, if SNR after requirement derivation is larger than 20dB.
· Option 8: Continue simulation results alignment with MCS16 and MCS20 only.



Here we perform simulations to select MCS with different RS configuration and FOC implementation, as following Table 2.3-1 shows.
Table 2.3-1 Simulation results for different RS configuration, MCS and FOC implementation
	[bookmark: _Hlk84923895]DMRS
	SNR@70%maximum throughput (dB)

	
	50MHz
	200MHz

	
	MCS16
	MCS17
	MCS18
	MCS19
	MCS20
	MCS16
	MCS17
	MCS18
	MCS19
	MCS20

	1
	7.51
	8.35
	8.82
	10.29
	11.61
	7.40
	8.36
	8.46
	10.25
	11.40

	1+1
	7.17
	7.42
	8.49
	9.65
	11.24
	7.37
	7.40
	8.40
	9.41
	11.90

	1+1+1
	6.98
	7.45
	8.23
	9.41
	11.24
	7.32
	7.42
	8.39
	9.51
	11.06



To reduce the test effort, we propose to only select one MCS for performance requirements definition, such as MCS20.
Only one MCS should be selected, such as MCS20.
Requirement selection
	Candidate options:
· Option 1 (Nokia, Intel): If a large span in the PUSCH simulations results still persists, RAN4 to verify and compare the PUSCH performance in a simpler channel model: AWGN + fixed maximum Doppler offset of 19458 Hz (without bi-directional propagation channel).
· [bookmark: _Hlk93485405][bookmark: _Hlk93485388]Option 2 (CATT): Further check the span based on the consensus of Issue 1-2-1.
· Option 3 (HW): Apply the method discussed in Sub-topic 4-3 to derive the performance requirements directly.
Recommended WF:
· Interested companies are invited to voluntarily bring results for the propagation conditions in option 1, at least for the test case {Post-FFT/[Pre-FFT]; Type B, 10 Symbols, 120kHz/200MHz; MCS20; DM-RS 1+1}.
The results are for alignment only and not intended for deriving the requirement



Here we perform simulations to evaluate performance under above proposed simpler channel model for alignment, as following Table 2.4-1 shows.
Table 2.4-1 Simulation results for alignment
	FOC
	SNR@70%Maximum throughput

	Post-FFT
	11.25

	Pre-FFT
	9.33



Proposals
In this contribution, we discuss on PUSCH demodulation performance requirements for FR2 HST. Our observations and proposals are:
1. When the BS select pre FOC implementation,
· There is negligible difference between different RS configuration.
When the BS select post FOC implementation,
· There is negligible difference between RS configuration of DMRS 1+1 and DMRS 1+1+1.
· There is a large difference between RS configuration with additional DMRS and without additional DMRS.
· Maximum throughput cannot be achieved for MCS 20.
For the residual frequency offset for FOE,
· There is negligible difference between RS configuration of DMRS 1+1 and DMRS 1+1+1.
· There is a large difference between RS configuration with additional DMRS and without additional DMRS
1. Add a note to the performance requirements as following to ensure that only one case is tested.
· Either pos 1, pos 2 or pos 3 may be used for the test FRC based on BS manufacturer declaration. A pass with either of these possibilities is sufficient to demonstrate compliance to the core requirement.
Use post-FOE as the worst case for PUSCH demodulation requirements for FR2 HST.
Use MCS 16 for PUSCH demodulation requirements for FR2 HST.
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