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1 Introduction
At the previous meeting (RAN1 #86bis), it was agreed that [1]: 
· From Phase 1, physical layer design should support an extended CP

· Extended CP will be only one in given subcarrier spacing

· FFS: Exact for the services/scenarios for extended CP
High speed deployment scenario is an essential requirement in NR [2], this contribution provides an in-depth discussion on CP types for high speed scenario (500km/h).
2 High Speed 
The high speed deployment scenario focuses on continuous coverage along track in high speed train, the key characteristic of this scenario is consistent user experience with very high mobility. In this section, high speed with different channel model is evaluated across the subcarrier spacing of 30 kHz and 60 kHz with multiple CP lengths. Detailed link level simulation assumption can be found in Appendix A. 
The performance of high speed across different subcarrier spacing and CP overhead is evaluated under the normalized spectrum efficiency, simulation results are illustrated in Figure 1. Form the results, it can be seen that larger subcarrier spacing with longer CP length outperforms others in a certain channel model, as the high Doppler impact will disrupt the orthogonality and cause severe Inter-carrier-interference (ICI), for higher MCS and larger delay spread, longer CP length has advantage.
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Figure 1 High speed performance with different channel model
Proposal 1: For high speed with long delay spread, 60 kHz with ECP should be supported.
3 Conclusion
Proposal 1: For high speed with long delay spread, 60 kHz with ECP should be supported.
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Appendix A. Link level simulation assumption
Table 1 Numerology configuration
	Parameters
	Set 1
	Set 2
	Set 3
	Set 4

	Subcarrier spacing (kHz)
	30
	60
	60
	60

	OFDM symbols/0.25ms
	7
	14
	12
	13

	CP length (usec) 
	(2.6, 2.34)
	(1.3, 1.17)
	4.17
	(2.53,2.86)

	CP overhead
	6.67%
	6.67%
	20%
	13.33%


Table 2 Parameters assumption for High Speed 
	Parameters
	Value

	Carrier frequency
	4GHz

	System bandwidth
	20MHz

	UE bandwidth
	2880kHz

	Control overhead
	0%

	Coding
	3GPP Turbo LTE

	Tx mode
	1T1R

	MCS
	64QAM: 0.64 for CP=6.7%
64QAM: 0.69 for CP=13.3%

64QAM: 0.75 for CP=20%

	channel model
	TDL in TR 38.900

	UE speed
	500km/h

	Channel estimation
	Ideal


