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1   Background
As per the approved WF [1], HST requirements definition for PDSCH was discussed, different options for related simulation assumptions were listed in [1] and as shown below, evaluations for different options are needed to decide the final test parameters and requirements for HST:
	· Issue 7: HST requirements 

· Channel model: Single tap channel model with the following parameters

Parameter
Option 1
Option 2
Ds
300 m
300 m
Dmin
2 m
2 m
v
350 km/h
300 km/h
fd
875 Hz for 15 kHz SCS test and
1167 Hz for 30 kHz SCS test
750 Hz for 15 kHz SCS and 30 kHz SCS tests

· Simulation assumptions:

· Channel bandwidth and SCS: 

· FDD: 10 MHz, SCS 15 kHz

· TDD: 40 MHz, SCS 30 kHz (7D1S2U, S = 6D:4S:4U)

· PDSCH mapping: Type A, Start symbol 2, Duration 12

· DMRS configuration: 

· Option 1: Type 1, Single symbol, 1 additional DMRS

· Option 2: Type 1, Single symbol, 2 additional DMRS

· TRS configuration: 

· Option 1: 10ms, 2 slots, offset 1

· Option 2: 20ms, 2 slots, offset 10

· FRC: 

· Option 1: QPSK Rank 1 (MCS 4)

· Option 2: 16QAM Rank 1 (MCS 13)

· Baseline receiver assumption for frequency offset tracking (for initial simulation purpose only)
· Option1: TRS based on tracking
· Option2: SSB+TRS based on tracking (SSB with 20ms periodicity)


In this contribution, we share our views for the simulation assumptions selection as per our simulation results.

2   Discussion

2.1   FDD
The simulation is based on Band 7 with carrier frequency 2.7GHz and TRS based tracking.
Table 1 List of simulation cases for NR Rel-15 HST with single tap channel model for FDD
	Case Number
	CHBW/ SCS
	MIMO
	PDSCH type and MCS
	Number of layer
	Max Doppler shift fd
	TRS configuration
	DMRS
	SNR
(10% BLER)

	1
	10MHz/15kHz
	1Tx 2Rx ULA Low
	Type A, QPSK, MCS 4
	1 Layer
	875
	10ms, 2 slots, offset1
	1+1
	-3.54

	
	
	
	
	
	
	
	1+1+1
	-4.09

	
	
	
	
	
	
	20ms, 2 slots, offset10
	1+1
	-3.24

	
	
	
	
	
	
	
	1+1+1
	-3.56

	2
	10MHz/15kHz
	1Tx 2Rx ULA Low
	Type A, 16QAM, MCS 13
	1 Layer
	750
	10ms, 2 slots, offset1
	1+1
	3.59

	
	
	
	
	
	
	
	1+1+1
	3.33

	
	
	
	
	
	
	20ms, 2 slots, offset20
	1+1
	3.65

	
	
	
	
	
	
	
	1+1+1
	3.25

	3
	10MHz/15kHz
	1Tx 2Rx ULA Low
	Type A, 16QAM, MCS 13
	1 Layer
	875
	10ms, 2 slots, offset1
	1+1
	3.57

	
	
	
	
	
	
	
	1+1+1
	3.27

	
	
	
	
	
	
	20ms, 2slot, offset20
	1+1
	3.67

	
	
	
	
	
	
	
	1+1+1
	3.29


2.2   TDD
The simulation is based on Band n77 with carrier frequency 3.6GHz.
For TDD 40MHz/30kHz SCS with 52RB allocation, TDD UL/DL pattern 7D1S2U, S = 6D:4S:4U, for TRS based on tracking.
Table 1 List of simulation cases for NR Rel-15 HST with single tap channel model for TDD
	Case Number
	CHBW/ SCS
	Number of RB
	MIMO
	PDSCH type and MCS
	Number of layer
	Max Doppler shift fd
	TRS configuration
	DMRS
	SNR

	1
	40MHz/30kHz
	52
	1Tx 2Rx ULA Low
	Type A, QPSK, MCS 4
	1 Layer
	1167
	10ms, 2 slots, offset1
	1+1
	-3.66

	
	
	
	
	
	
	
	
	1+1+1
	-4.27

	2
	40MHz/30kHz
	52
	1Tx 2Rx ULA Low
	Type A, QPSK, MCS 4
	1 Layer
	1167
	20ms, 2 slots, offset10
	1+1
	-3.49

	
	
	
	
	
	
	
	
	1+1+1
	-4.13

	3
	40MHz/30kHz
	52
	1Tx 2Rx ULA Low
	Type A, 16QAM, MCS 13
	1 Layer
	1167
	10ms, 2 slots, offset1
	1+1
	3.50

	
	
	
	
	
	
	
	
	1+1+1
	3.20

	4
	40MHz/30kHz
	52
	1Tx 2Rx ULA Low
	Type A, 16QAM, MCS 13
	1 Layer
	1167
	20ms, 2 slots, offset10
	1+1
	3.53

	
	
	
	
	
	
	
	
	1+1+1
	3.32


From the above simulation results for both FDD and TDD, there is low SNR for MCS 4 with rank 1, considering the high speed train scenario, we think that 16QAM with MCS13 is more practical; RAN4 defines the minimum performance requirements,  considering the QCL between SSB and TRS is configurable, from the simulation alignment purpose, we prefer to use TRS based tracking for frequency offset; From time domain: there are two TRS resources with 4-symbol time internal in a slot, i.e. 
[image: image1.wmf]{

}

8

,

4

Î

l

, 
[image: image2.wmf]{

}

9

,

5

Î

l

, or
[image: image3.wmf]{

}

10

,

6

Î

l

for frequency range 1 and frequency range 2, but there are 4 CRS symbols in a slot with the minimal time internal 3 symbols for two CRS ports, it means NR has weaker time and frequency tracking capability compared to LTE, so 10ms periodicity with 2 slots pattern and max Doppler shift 750 are preferred in NR Release 15; with the same TRS configuration, no big performance differences between DMRS 1+1 and DMRS 1+1+1, to improve the throughput and reduce the overhead from DMRS, DMRS 1+1 is preferred.

Proposal 1: HST requirements for both FDD and TDD, propose to use the following test configurations:

· Channel model: Option 2, i.e. 300km/h UE velocity with 750Hz maximum Doppler shift for both 15kHz SCS and 30kHz SCS
· DMRS configuration: Option 1, Type 1, Single symbol, 1 additional DMRS
· TRS configuration: Option 1: 10ms periodicity, 2 slots pattern with offset 1 slot
· FRC: Option 2: 16QAM Rank 1 (MCS 13)
· Baseline receiver assumption for frequency offset tracking: Option 1: TRS based on tracking
3   Conclusion / Proposals
In this contribution, we analyses the pros and cons of xxx, and our conclusions/proposals are:

Proposal 1: HST requirements for both FDD and TDD, propose to use the following test configurations:

· Channel model: Option 2, i.e. 300km/h UE velocity with 750Hz maximum Doppler shift for both 15kHz SCS and 30kHz SCS
· DMRS configuration: Option 1, Type 1, Single symbol, 1 additional DMRS
· TRS configuration: Option 1: 10ms periodicity, 2-slot pattern with offset 1 slot
· FRC: Option 2: 16QAM Rank 1 (MCS 13)
· Baseline receiver assumption for frequency offset tracking: Option 1: TRS based on tracking
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