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1. Introduction
In the recent RAN4#93 meeting, a WF [1] on NR HST PUSCH demodulation requirements was approved. There are still some remaining issues regarding PUSCH demodulation, e.g. antenna configuration and MCS. This paper will provide our view on both topics for NR HST PUSCH demodulation.
2. Discussion
According to the WF [1] on NR HST PUSCH demodulation, the agreements on antenna configuration and MCS are shown as follows: 
	· Antenna configuration
· Tunnel scenario: 1x2, FFS 1x1
· Test setup for conducted test with 1x1 needs further discussion
· FFS on OTA test for 1x1
· Whether to introduce test for 1x1 needs to consider the testable SNR value
· Open space scenario: 1x2 and 1x8
· As per BS declaration, only one antenna configuration is selected for test
· Define conducted tests for both 1x2 and 1x8
· Define OTA tests for 1x2 only
· MCS
· 350km/h
· Open space scenario: MCS 2 and MCS 16
· Tunnel scenario: MCS 2 and MCS 16
· 500km/h
· Open space scenario: MCS 2 and MCS 16
· Tunnel scenario: MCS 2, FFS on MCS 16



Antenna configuration:
According to the minimum requirements for LTE HST PUSCH specified in TS 36.104, 1x1 antenna configuration is required for tunnel scenario (HST-scenario 3). In practical tunnel scenario, 1x1 is the common antenna configuration considering trade-off between expensive leakage cable and MIMO performance. Based on the discussion in the previous meetings, 1x1 antenna configuration has the deployment scenario in practical tunnel scenario proposed by operator. If only 2Rx requirement will be defined, 1Rx performance cannot be guaranteed. For the conducted test for 1x1 antenna configuration, the SNR value of demodulation can be acceptable based on the simulation results in our companion paper [2]. Therefore, 1x1 antenna configuration should be included for the tunnel scenario. Besides, to achieve better performance and to differentiate LTE and NR, 1x2 antenna configuration should be also introduced.
Proposal 1: To introduce both 1x1 and 1x2 antenna configuration in the tunnel scenario.

MCS: 
According to the minimum requirements for LTE HST PUSCH specified in TS 36.104, the FRC A3-x is required. The modulation order for FRC A3-x is QPSK, so the same modulation order (QPSK) is proposed to be used for NR HST PUSCH. Based on the agreements in the RAN4#93 meeting, both MSC2 and MCS16 are supported in the open space scenario with 500km/h. From the simulation results in our companion paper [2], we can observe that the performance difference for MCS16 is minor between the tunnel and open space scenarios. So MCS16 should be also supported in the tunnel scenario with 500km/h.
Proposal 2: Both MCS2 and MCS16 should be supported in the tunnel scenario with 500km/h.
3. Conclusion
This contribution provides analysis on antenna configuration and MCS for NR HST PUSCH demodulation. We have the following proposals:

Proposal 1: To introduce both 1x1 and 1x2 antenna configuration for the tunnel scenario.
Proposal 2: Both MCS2 and MCS16 should be supported in the tunnel scenario with 500km/h.
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