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1. Introduction
In RAN4#95-e, a WF on NR HST BS demodulation performance requirements has been agreed, with the following open issues listed: 

	· 1T1R requirements for the tunnel scenario - MCS configuration
· Option 1: Only have MCS 2 requirements.
· Option 2: Have MCS 2 and MCS16 requirements.
· Option 3: Define HST Tunnel with only MCS 2 and HST multi-path fading with MCS 16
· Specification of multi-path fading channel under high Doppler
· 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 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS, respectively.
· Option 4: Define HST Tunnel with MCS 2 and HST multi-path fading with MCS 16.
· Option 5: Define HST multi-path fading with MCS 16 for open space scenario only.
· TDLC300-100 propagation conditions for long preamble formats
· Option 2: Do not to introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.
· Option 3: Introduce TDLC300-100 for PRACH restricted set type A and B.
· Option 4: Introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble 0 restricted set type A and B in non-HST sections.
· PRACH high speed support declaration for HST
· Option 1c: One declaration table entry for short and long format.
· Option 2: Include the two new manufacturer declarations “PRACH high speed train long format support” and “PRACH high speed train short format support”,
· Option 4: One declaration table entry for short and long format, no HST support
· Additional scenario “X” for UL TA
· Option 1: Specify requirements for scenario X.
· Option 2: Do not specify scenario “X”.
· Organization of HST requirements for UL TA 500kph in specifications
· Option 1: Requirements for different scenarios captured in same table.
· Option 2: Requirements for different scenarios captured in separate tables.
· Option 3: Capture the 500kph UL TA scenario in the same table as the 350kph UL TA scenario.


In this contribution, we further discuss these open issues and propose the options based on our understandings and views.
2. Discussion
1T1R requirements for the tunnel scenario - MCS configuration
· Option 1: Only have MCS 2 requirements.
· Option 2: Have MCS 2 and MCS16 requirements.
· Option 3: Define HST Tunnel with only MCS 2 and HST multi-path fading with MCS 16

For 1T1R antenna configuration, it is natural that a low data rate is expected. MCS #2 with 25 PRBs allocated may already support more than 1Mbps, and more than 6Mbps for MCS #16 with the same amount of PRBs allocated. Considering reasonable expectation of the services provided in a high speed train, together with the potential energy consumption at UE side, we think MCS 2 should be enough for 1T1R.
Proposal 1: Only specify MCS #2 for 1T1R configuration (Option 1).

Specification of multi-path fading channel under high Doppler
· 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 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS, respectively.
· Option 4: Define HST Tunnel with MCS 2 and HST multi-path fading with MCS 16.
· Option 5: Define HST multi-path fading with MCS 16 for open space scenario only.

For high Doppler case, if a multi-path propagation model is considered, e.g., an overall channel is modelled as “a fixed Doppler shift + a multi-path model with a certain Doppler spread”, then for a certain high speed scenario, what is the value for the fixed Doppler shift and what is for Doppler spread should be studied. Furthermore, based on our understanding, we doubt that the overall channel model is appropriate. And now it is the ending stage of Rel-16, we think this can be studied in a future release.
Proposal 2: Do not specify requirements for multi-path fading channel models with high Doppler values in Rel-16 by considering the potential required study and the current ending stage (Option 1).

TDLC300-100 propagation conditions for long preamble formats
· Option 2: Do not to introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.
· Option 3: Introduce TDLC300-100 for PRACH restricted set type A and B.
· Option 4: Introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble 0 restricted set type A and B in non-HST sections.

Similar consideration as above for NR HST PUSCH, it requires further study on proper modelling and obviously too late for Rel-16 for the time being.
Proposal 3: Do not introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements (Option 2).

PRACH high speed support declaration for HST
· Option 1c: One declaration table entry for short and long format.
· Option 2: Include the two new manufacturer declarations “PRACH high speed train long format support” and “PRACH high speed train short format support”,
· Option 4: One declaration table entry for short and long format, no HST support
For declaration on NR HST PUSCH, there are two declaration entries: 1) HST or no HST support 2) Max speed support. It is reasonable that the first declaration for HST or no HST support should apply for HST PUSCH, HST PRACH and UL TA. Therefore, Option 4 obviously is not consistent with HST PUSCH, and Option 1c should be enough.
Proposal 4: HST PRACH support should be covered by the same declaration entry for HST PUSCH and UL TA, and one declaration enty for short and long preamble format is enough (Option 1c).

Additional scenario “X” for UL TA
· Option 1: Specify requirements for scenario X.
· Option 2: Do not specify scenario “X”.
Under current unprecedented circumstances, only one WG meeting in Q4 might be expected, which means even if we decide to introduce performance requirements for 120km/h, all of works shall be completed within only one meeting cycle. This looks not practical for Rel-16, so we propose to postpone to Rel-17 instead.
Proposal 5: Postpone requirements for scenario X to Rel-17 (Option 2).

Organization of HST requirements for UL TA 500kph in specifications
· Option 1: Requirements for different scenarios captured in same table.
· Option 2: Requirements for different scenarios captured in separate tables.
· Option 3: Capture the 500kph UL TA scenario in the same table as the 350kph UL TA scenario.
If all of test parameters for testing UL TA for 350km/h and 500km/h are the same except the maximum speed, and there are only very few rows in the current two tables in the spec, it is possible to extend the current tables to the new scenario which makes the section concise but still with good readability. So we think Option 3 is a good choice for this section.

Proposal 6: To Extend the current tables in UL TA section to 500km/h by inserting new rows for 500km/h is a good choice with conciseness and readability (Option 3).

3. Conclusion
In this paper, we have the following proposals for NR HST BS demodulation performance requirements:
Proposal 1: Only specify MCS #2 for 1T1R configuration (Option 1).
Proposal 2: Do not specify requirements for multi-path fading channel models with high Doppler values in Rel-16 by considering the potential required study and the current ending stage (Option 1).
Proposal 3: Do not introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements (Option 2).
Proposal 4: HST PRACH support should be covered by the same declaration entry for HST PUSCH and UL TA, and one declaration enty for short and long preamble format is enough (Option 1c).
Proposal 5: Postpone requirements for scenario X to Rel-17 (Option 2).
Proposal 6: To Extend the current tables in UL TA section to 500km/h by inserting new rows for 500km/h is a good choice with conciseness and readability (Option 3).
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