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Introduction
In RAN4#80bis, the specification of the unidirectional deployment was discussed based on a proposed WF [1] from Ericsson, Vodafone, Telecom Italia and NTT Docomo. In the WF it was discussed how to introduce a testcase where it is shown that LTE supports higher speed than 350 km/h. 
Since bidirectional only supports speed up to 350 km/h it is proposed to introduce a testcase with unidirectional deployment for higher speed. However, since also legacy UEs supports very high speed with unidirectional deployment, it is not critical to test the performance of the UEs. 
Based on this it was proposed to introduce the unidirectional scenario and a testcase which can be an alternative to an existing testcase. 
Discussions
Testcase #4 in 8.2.1.1.1 is simulated both as the HST scenario as specified in the testcase and with the HST scenario with unidirectional deployment at 1250 Hz (500 km/h). 
Here it is seen that the performance of the legacy HST scenario and with the HST unidirectional deployment at 70% of the max throughput is within 0.4 dB.
The Unidirectional deployment is here simulated at 1000 m distance between the radioheads and 300 m from the rail to the radiohead. The direction of the mainlobe of the antennas in the RRH are 45 degrees from the direction of the railway. 
Based on this it is proposed to add a new testcase which is an alternative testcase to test#4 in 8.2.1.1.1. 
Table 8.2.1.1.1-2: Minimum performance (FRC)
	Test num.
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate
gory

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	-1.0
	≥1

	2
	10 MHz
	R.2 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	-0.4
	≥1

	3
	10 MHz
	R.2 FDD
	OP.1 FDD
	ETU300
	1x2 Low
	70
	0.0
	≥1

	4
	10 MHz
	R.2 FDD
	OP.1 FDD
	HST
	1x2
	70
	-2.4
	≥1

	5
	1.4 MHz
	R.4 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	0.0
	≥1

	6
	10 MHz
	R.3 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	6.7
	≥2

	
	5 MHz
	R.3-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	6.7
	1

	
	5 MHz
(NOTE 4)
	R.3-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	6.7
	≥2

	7
	10 MHz
	R.3 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.4
	≥2

	
	5 MHz
	R.3-1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.4
	1

	
	5 MHz
(NOTE 4)
	R.3-1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.4
	≥2

	8
	10 MHz
	R.3 FDD
	OP.1 FDD
	ETU300
	1x2 High
	70
	9.4
	≥2

	
	5 MHz
	R.3-1 FDD
	OP.1 FDD
	ETU300
	1x2 High
	70
	9.4
	1

	
	5 MHz
(NOTE 4)
	R.3-1 FDD
	OP.1 FDD
	ETU300
	1x2 High
	70
	9.4
	≥2

	9
	3 MHz
	R.5 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.6
	≥1

	10
	5 MHz
	R.6 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.4
	≥2

	
	5 MHz
	R.6-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.5
	1

	11
	10 MHz
	R.7 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.7
	≥2

	
	10 MHz
	R.7-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.7
	1

	12
	10 MHz
	R.7 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	19.0
	≥2

	
	10 MHz
	R.7-1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	18.1
	1

	13
	10 MHz
	R.7 FDD
	OP.1 FDD
	EVA5
	1x2 High
	70
	19.1
	≥2

	
	10 MHz
	R.7-1 FDD
	OP.1 FDD
	EVA5
	1x2 High
	70
	17.8
	1

	14
	15 MHz
	R.8 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.7
	≥2

	
	15 MHz
	R.8-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.8
	1

	15
	20 MHz
	R.9 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.6
	≥3

	
	20 MHz
	R.9-2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.3
	2

	
	20 MHz
	R.9-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.7
	1

	16
	3 MHz
	R.0 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	≥1

	17
	10 MHz
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	≥1

	18
	20 MHz
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	≥1

	19
	10 MHz
	R.41 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	-5.4
	≥1

	NOTE 1:	Void.
NOTE 2:	Void.
NOTE 3:	Void.
NOTE 4:	Test case applicability is defined in 8.1.2.1.
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[bookmark: _Ref465836703]Figure 1: Simulated FDD results for Unidirectional deployment with the scenario in testcase 4 of section 8.2.1.1.1 together with the corresponding HST simulation
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[bookmark: _Ref465836714]Figure 2 : Simulated TDD results for Unidirectional deployment with the scenario in testcase 4 of section 8.2.2.1.1 together with the corresponding HST simulation
In Figure 1 and Figure 2 it is seen that the performance of the legacy HST test and the corresponding test for HST unidirectional deployment at 70% of the max throughput is within 0.4 dB.
Observation 1: The performance of the legacy HST performance results and the new unidirectional HST1250 performance are algned with 0.4 dB difference.  
Proposal 1: Introduce an alternative testcase to 8.2.1.1.1 and 8.2.2.1.1 testcase 4 so that the UE vendor can select whether the old HST propagation condition shall be used or a new HST1250 testcase showing it supports 500 km/h. 
Conclusions
Observation 1: The performance of the legacy HST performance results and the new unidirectional HST1250 performance are algned with 0.4 dB difference.  
Proposal 1: Introduce an alternative testcase to 8.2.1.1.1 and 8.2.2.1.1 testcase 4 so that the UE vendor can select whether the old HST propagation condition shall be used or a new HST1250 testcase showing it supports 500 km/h.
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