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1	Introduction
RAN plenary #84 agreed with a new WID on high speed train scenario for NR [1], and the objective of the performance part includes the NR NPDSCH demodulation performance considering the following condition:
	· NR SA single carrier scenario.
· Study the EN-DC scenario considering the LTE HST performance.
· The channel model:
· HST-SFN scenarios, i.e. multiple RRHs connecting to one BBU. The channel model for HST-SFN will be discussed in this WI.
· HST single tap channel model
· Other channel models are not precluded
· The maximum Doppler frequency will be investigated and determined based on operating frequency, velocity and the NR design limitations for all UL/DL physical channels.
· The carrier frequency is up to 3.6GHz covering both TDD and FDD.
· The feasibility of supporting speeds of up to a maximum of 500km/h will be investigated. The actual maximum supported velocity at 3.6GHz will be decided in this WI.


 We discuss the view on the channel conditions used for Rel-16 HST scenario. 
2	Discussion
In Rel-15 RAN4 has introduced NR PDSCH demodulation requirements with HST channel model shows in Table 1. 
[bookmark: _Ref15391959]Table 1	HST channel model used in Rel-15 NR UE demodulation requirements.
	Parameter
	Value

	
	HST-750
	HST-1000

	

	300 m
	300 m

	

	2 m
	2 m

	

	300 km/h
	300 km/h

	

	750 Hz for 15 kHz SCS test
	1000 Hz for 30 kHz SCS test



Channel model
There are 3 channel model options listed in WID. If we look the existing LTE high Doppler frequency demodulation requirements, it uses the HST single tap and HST-SFN considering the actual deployment scenario such as BS beside the rail track. Moreover, the ongoing Rel-16 LTE high speed train WI also discusses HST single tap and HST-SFN only [2]. Since the WID [1] assumes the high speed train is the scenario for high velocity UE requirements in the justification, we propose to use HST single tap and/or HST-SFN as well as Rel-16 LTE HST WI. 
Proposal 1: Rel-16 NR UE demodulation requirements use HST single tap and/or HST-SFN. 
Maximum Doppler frequency
WID also mentions the target is 500km/h with the carrier frequency of 3.6GHz. It corresponds to 1,666Hz. It depends on the channel model HST or HST-SFN, but RAN4 should assume the maximum Doppler frequency is at most 1,666Hz. 
Proposal 2: Rel-16 NR UE demodulation requirements sets at most 1,666Hz considering the target scenario of 500km/h at carrier frequency of 3.6GHz for both FDD and TDD. 
PDSCH DMRS configuration
Rel-15 UE demodulation uses 3 DMRS symbols (dmrs-AdditionalPosition=2) for HST channel model. Since RAN1 specifies 4 DMRS per slot (dmrs-AdditionalPosition=3) also, theoretically 4 DMRS configuration could compensate very high Doppler shift but it increases the overhead and reduce the maximum throughput. RAN4 needs to study the Rel-16 HST sets 3 DMRS or 4 DMRS according to the channel model. 
Proposal 3: RAN4 study dmrs-AdditionalPosition is set to 2 (1+1+1) or 3 (1+1+1+1) according to the maximum Doppler frequency. FRC need to be modified accordingly.
TRS configuration
Rel-15 UE demodulation requirements for HST sets TRS periodicity of 10ms (=10 slots with SCS=15kHz) considering the high Doppler frequency. According to TS38.214 5.1.6.1.1, 10ms are the minimum value and we propose to set the same values to Rel-16 high speed scenario. 
Proposal 4: Set TRS periodicity of 10ms as same as Rel-15 PDSCH demodulation requirements for HST channel model. 
Control channel performance
It is also important to ensure the performance of PDCCH because UE need to decode PDCCH in prior to PDSCH reception in the conformance test specified in RAN5. We think RAN4 need study the PDCCH demodulation performance with the same high Doppler condition to ensure UE can decode PDCCH without errors. If it requires the special configuration, RAN4 need to specify the new PDCCH requirements. 
Proposal 5: Investigate PDCCH performance under high Doppler condition.
3	Summary
Proposal 1: Rel-16 NR UE demodulation requirements use HST single tap and/or HST-SFN. 
Proposal 2: Rel-16 NR UE demodulation requirements sets at most 1,666Hz considering the target scenario of 500km/h at carrier frequency of 3.6GHz for both FDD and TDD. 
Proposal 3: RAN4 study dmrs-AdditionalPosition is set to 2 (1+1+1) or 3 (1+1+1+1) according to the maximum Doppler frequency. FRC need to be modified accordingly.
Proposal 4: Set TRS periodicity of 10ms as same as Rel-15 PDSCH demodulation requirements for HST channel model. 
Proposal 5: Investigate PDCCH performance under high Doppler condition.
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