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Background
During RAN4#94e meeting, way forward [1] for NR Rel-16 HST PUSCH demodulation was approved. In this contribution, we share our views about the PUSCH demodulation requirements for NR Rel-16 HST.
Discussion
Applicability rules and declarations for PUSCH
	· High speed support declaration for HST PUSCH
· Option 1: 
Declare category of supported maximum speed. This can be either 350 or 500kph (or no HST support).
Which tests need to be passed, if 500kph is declared, is discussed separately under “High speed implicit test passing”
· Option 2: 
Declare category of supported design target speed(s). This can be 350 or 500 or 350&500kph (or no HST support). 
Only the corresponding requirements are tested (only 350&500kph tests both).



For HST PUSCH, as per the last slide in latest WF [1], there is no difference between the simulation assumption for 350km/h and that for 500km/h except Doppler. That means, 500km/h case uses the same procedure as 350km/h case except frequency tracking loop. Also, capability of frequency tracking for those two cases are both within the maximum range. It is obviously that 500km/h case is higher requirements comparing to 350km/h case.
Also, at last meeting, an agreement is achieved about high speed implicit test passing that a BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed. It is a straightforward way to only perform 500km/h test if UE declares to support 500km/h. We don’t see any necessary to test 350km/h if UE passes the 500km/h tests. Therefore we propose that a BS passes the tests for 500kph, can skip tests for 350kph
Proposal 1: Option 1 can be applied for high speed support declaration for HST PUSCH.
Applicability rules for antenna configuration
	· Introduce 1T1R requirements for the tunnel scenario
Previous applicability rule wording options (Informative):
· Option 3 : Define test applicability rule in the section 8.1.2.0 of TS 38.141-1 as:
· Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the tests with low MIMO correlation level shall apply only for the lowest and highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.
· Option 4: Define test applicability rule in the section 8.1.2.0 of TS 38.141-1 as:
· “In high speed train requirements, unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the tests with low MIMO correlation level shall apply only for the lowest number or two supported connectors, in addition to the highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.”



For applicability rules for antenna configuration, we can accept that the following applicability rule:
Proposal 2: In high speed train requirements, unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the tests with low MIMO correlation level shall apply only for either the minimum or the sub-minimum number of supported connectors, in addition to the maximum numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.
Performance requirements for DFT-s-OFDM
	· Dft-s-OFDM waveform
· Option 1: Introduce PUSCH HST requirements for DFT-s-OFDM.
· Option 2: Do not introduce PUSCH HST requirements for DFT-s-OFDM
· Option 3: Define DFT-s-OFDM only for 350km/h scenario, 1T2R and minimum channel bandwidth



Support of DFT-s-OFDM was already covered in Rel-15 normal performance requirements. Also, considering the good coverage for HST, it is not practical to use DFT-s-OFDM in HST, no need to define related performance requirements.
Proposal 3: Do not introduce PUSCH HST requirements for DFT-s-OFDM.
Performance requirements for fading channel
	· Multi-path fading channel under high Doppler value
· Option 1: Do not specify requirements for multi-path fading channel models with high Doppler values.
· Option 2: Specify PUSCH requirements for multi-path fading channel with maximum doppler shift of 1200Hz and 2400Hz for 15kHz SCS and 30kHz SCS, respectively.
· Option 3: Specify PUSCH requirements for multi-path fading channel with maximum doppler shift of 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS, respectively.
· Is multi-path fading channel under high Doppler value a common scenario?
· Option 1: Multi-path fading channel is very rare in HST scenarios (open area or tunnel).
· Option 2: Fading channel is also typical condition in the real propagation under high speed.



Multi-path fading channel under high Doppler value is not typical scenario. We don’t see any necessary to introduce such scenario.
Proposal 4: Do not specify requirements for multi-path fading channel models with high Doppler values.
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In this contribution, we discuss on NR HST PUSCH performance requirements under single-tap. Our observations and proposals are:
Proposal 1: Option 1 can be applied for high speed support declaration for HST PUSCH.
Proposal 2: In high speed train requirements, unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the tests with low MIMO correlation level shall apply only for either the minimum or the sub-minimum number of supported connectors, in addition to the maximum numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.
Proposal 3: Do not introduce PUSCH HST requirements for DFT-s-OFDM.
Proposal 4: Do not specify requirements for multi-path fading channel models with high Doppler values.
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