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1. Introduction

During the RAN4#90-bis meeting, the way forwards for high speed related requirements for NR BS demodulation [1] was approved. In this contribution, issues observed associated to the proposed parameters described in [1] are discussed and proposals are provided.
2. Discussion
In the way forwards [1], the high-speed train conditions “scenario 3” for tunnel as shown in  Table 1 based on LTE requirements were proposed and agreed for PUSCH performance evaluation. Furthermore, the number of DM-RS symbols were also proposed:
DM-RS configuration [1]
· Baseline: DM-RS 1+1, the position of FL DM-RS l0 = 3 for both 15kHz and 30kHz SCS
· DM-RS 1+1+1 for 30kHz SCS is welcome to provide evaluation results
Table 1. Parameters for high speed train conditions scenario 3 [1].
	Parameter
	Value

	
	Scenario 3

	Ds
	300 m 

	Dmin
	2 m 

	υ
	300 km/h

	fd
	For 15kHz SCS:
 - 1150Hz
For 30kHz SCS: 
 - Option 1: 2000Hz  
 - Option 2: 1150Hz


Based on the number of DM-RS symbols proposed for different scenarios in the way forwards, it is assumed that DM-RS based frequency offset estimations should be used for evaluation. 

Assuming 14 PUSCH symbols, and dmrs-Typa-A-position l0 = 3, for (1+1) and (1+1+1) DM-RS configurations [1], the location for the second and the third DM-RS symbols would be at OFDM symbols given in Table 2 below:
Table 2. PUSCH DM-RS positions within a slot for single-symbol DM-RS [2].
	ld  in symbols
	DM-RS positions 
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	PUSCH mapping type A
	PUSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	0
	1
	2
	3
	0
	1
	2
	3
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Fundamentally, the maximum frequency offset that could be estimated unambiguously can be calculated with equation 1:

fmax_offset = 1/ (2 × Δt)1,



()
where Δt is the distance between DM-RS symbols.
From (1), at 15 kHz SCS and 30 kHz SCS, the maximum frequency offsets that could be estimated unambiguously are calculated as.
Table 3. Maximum frequency offset estimation.
	SCS
	Max foffset_est

	
	PUSCH mapping type A

with l0 = 3
	PUSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	1
	2
	1
	2

	15 kHz
	875
	1750
	700
	1400

	30 kHz
	1750
	3500
	1400
	2800


Observation 1: With the proposed (1+1) DM-RS parameters and l0 = 3 [1],

· it is inadequate to estimate maximum Doppler shift = 1150 Hz at 15 kHz SCS and maximum Doppler shift = 2000 Hz at 30 kHz SCS.

Observation 2: Maximum frequency offsets that can be estimated unambiguously with DM-RS symbols in PUSCH mapping type B configuration are smaller than that achievable with the same number of DM-RS symbols of the corresponding PUSCH mapping type A configuration.
· The same DM-RS configurations may not be necessary adequate for both PUSCH mapping type A and PUSCH mapping type B, which is not the case for the scenarios currently proposed in the WF but should be taken into consideration if the requirements with PUSCH mapping type B should also be defined when different scenarios are to be proposed.
Proposal 1: l0 = 2 with PUSCH mapping type A to align to other PUSCH test cases.
Proposal 2: Consider (1+1+1) DM-RS symbol configurations for both 15 kHz SCS and 30 kHz SCS to ensure unambiguous frequency offset estimation and to provide reliable channel estimation which is even more critical at high speed. Moreover, this DM-RS configuration is already used for msg3 PUSCH for similar reasons.
Proposal 3: fd = 1150 Hz and fd = 2000 Hz for 15 kHz SCS and 30 kHz SCS.
DFT-S OFDM is typically targeted for coverage, in HST scenarios, base stations are typically located periodically along the railway track with a relatively short separation distance. With such geological placement, it is unlikely that UEs in HST conditions would run into coverage issue.
Proposal 4: Only consider CP-OFDM for HST requirements.

3. Initial performance evaluation
In this subsection, the initial performance evaluations based on the parameters for CP-OFDM proposed in the way forwards [1] are presented. The results (Figure 1) illustrate the performance issue with the number of DM-RS symbols (i.e. (1+1) DM-RS configuration) proposed in the WF and suggest the necessity in revising the number of DM-RS symbols at least to that proposed in Section 2 and below for the current proposed HST scenarios for rel-15:
· (1+1+1) DMRS symbols for max Doppler shift = 1150 Hz and SCS = 15 kHz

· (1+1+1) DM-RS symbols for max Doppler shift = 2000 Hz and SCS = 30 kHz
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PUSCH mapping type A, CP-OFDM with 15 kHz SCS

LTE Scenario 3, 1-tap HST channel model

Max Doppler shift = 1150 Hz

(1+1) DM-RS symbols

(1+1+1) DM-RS symbols
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PUSCH mapping type A, CP-OFDM with 30 kHz SCS

LTE Scenario 3, 1-tap HST channel model

Max Doppler shift = 1150 Hz and 2000 Hz

(1+1) DM-RS symbols: Max Doppler shift = 1150 Hz

(1+1) DM-RS symbols: Max Doppler shift = 2000 Hz

(1+1+1) DM-RS symbols: Max Doppler = 2000 Hz


(a)                                                                                          (b)

Figure 1. PUSCH performance under HST scenario proposed in the WF at (a) SCS = 15 kHz and max Doppler shift = 1150 Hz; (b) SCS = 30 kHz and max Doppler shift = 1150 Hz and 2000 Hz.
4. Conclusion

In this contribution, we presented our views on the parameters for the high speed train scenario proposed during the RAN4#90-bis meeting. Our observations and proposals are summarized below:
Observation 1: With the proposed (1+1) DM-RS parameters and l0 = 3 [1],

· it is inadequate to estimate maximum Doppler shift = 1150 Hz at 15 kHz SCS and maximum Doppler shift = 2000 Hz at 30 kHz SCS.

Observation 2: Maximum frequency offsets that can be estimated unambiguously with DM-RS symbols in PUSCH mapping type B configuration are smaller than that achievable with the same number of DM-RS symbols of the corresponding PUSCH mapping type A configuration.

· The same DM-RS configurations may not be necessary adequate for both PUSCH mapping type A and PUSCH mapping type B, which is not the case for the scenarios currently proposed in the WF but should be taken into consideration if the requirements with PUSCH mapping type B should also be defined when different scenarios are to be proposed.
Proposal 1: l0 = 2 with PUSCH mapping type A to align to other PUSCH test cases.
Proposal 2: Consider (1+1+1) DM-RS symbol configurations for both 15 kHz SCS and 30 kHz SCS to ensure unambiguous frequency offset estimation and to provide reliable channel estimation which is even more critical at high speed. Moreover, this DM-RS configuration is already used for msg3 PUSCH for similar reasons.

Proposal 3: fd = 1150 Hz and fd = 2000 Hz for 15 kHz SCS and 30 kHz SCS.

Proposal 4: Only consider CP-OFDM for HST requirements.

5. References
[1] R4-1904720, WF on high speed related requirements for NR BS demodulation in Rel.15, NTT DOCOMO, INC., China Telecom, Xi’an, China, 8th – 12th April 2019. 
[2] 3GPP TS 38.211 V15.5.0, 2019-03.
3GPP


_1617020475.unknown

