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1. Introduction

This contribution is a co-sourced text proposal presenting the following modifications of the E-UTRA High Speed Train scenarios, defined in 36.104:

· Maximum Doppler shift values modification
· Exclusion of E-UTRA HST Scenario 2.
Reasoning for the above mentioned modifications is included below. 
2. Discussion

2.1 Maximum Doppler shift values

In the previous RAN4 meetings the agreement about the High Speed Train model for E-UTRA was established. This E‑UTRA HST model was simply created by reusing UTRA HST model, changing only the maximum Doppler shift values, considering E-UTRA Band 7 (2.6GHz band) [1, 2]. 
Already agreed UTRA and E-UTRA maximum Doppler shift values for all 3 HST scenarios are presented in Table 1 [3, 4]. 
Table 1: UTRA and E-UTRA maximum Doppler shift values for HST scenarios [3, 4]
	Parameter
	Value

	
	Scenario 1
	Scenario 2
	Scenario 3
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	350 km/h
	300 km/h
	300 km/h
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	UTRA
	1340 Hz
	1150 Hz
	1150 Hz

	
	E-UTRA
	1750 Hz
	1500 Hz
	1500 Hz


Band 7 based fd values for HST scenarios seems to be not the optimum solution for all frequency bands. Band 7 is currently the highest allocated band for E-UTRA with the frequency of 2.6GHz. Form the radio propagation point of view, this fact leads to the conclusion that such band would most probably not to be used for coverage extensions but rather for capacity extension purposes. On the other hand, HST planning, or in general high speed mobility areas planning (e.g. like highways), require rather higher coverage cells in order to limit number of handovers and to limit the load caused by these events in the network. Therefore, the lower frequency bands will be preferred for such scenarios.     
It is questionable to specify maximum Doppler shift derived from the worst frequency band to be applied for HST implementation. Another reason for modifying above-mentioned fd values, is Band 7 availability around the world. These resources are not available on all markets; therefore some operators will anyway use other (i.e. lower) bands for HST implementation applying assumptions originated from Band 7. 
What can be found in [3] is that Band 7 was also specified for UTRA. Nevertheless, for UTRA HST scenarios, maximum Doppler shift values were specified without consideration of this band (as presented in Table 1). Therefore, it is questionable, why such difference between HST scenarios shall be kept. 

Based on the above discussion, it is proposed to modify the maximum Doppler shift values for eNB performance requirements in case of HST to be the same as specified for UTRA HST, which were calculated without consideration of the Band 7. 
2.2 Exclusion of E-UTRA HST Scenario 2

Based on the outcome of the BS ad-hoc discussion it is proposed to exclude E-UTRA HST Scenario 2 (i.e. Tunnel with leaky cable) from HST conditions, as the AFC function could be tested using Scenario 1, with the maximum UE speed of 350 km/h and Scenario 3 when the Doppler shift changes drastically.
After this modification there would be only two HST scenarios specified for E-UTRA HST:

· Scenario 1: Open space

· Scenario 3: Tunnel for multi-antennas
In order not to introduce misunderstandings, the UTRA scenarios numbering will be kept here (i.e. Scenario 1 and Scenario 3).

In Table 2 below, maximum Doppler shift values for revised E-UTRA HST scenarios were presented. 

Table 2: Proposed E-UTRA maximum Doppler shift values for revised HST scenarios 
	Parameter
	Value

	
	Scenario 1
	Scenario 3
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	1340 Hz
	1150 Hz


3. Conclusions

It is proposed to change the E-UTRA HST maximum Doppler shift values for those specified for UTRA HST scenarios based on the reasoning presented above. Moreover E-UTRA HST scenario 2 is proposed to be excluded from 36.104 specification. 
4. References
[1] R4-071959, “TR 36.804: TP for High speed train model (BS)”

[2] R4-080130, “TS 36.104: TP for High Speed Train models”
[3] TS25.104 V8.1.0

[4] TS36.104 V0.4.0

Text proposal for 3GPP TS 36.104 
------------------------- Next changed section -----------------------
B.3
High speed train condition
High speed train conditions are as follows.

Scenario 1: Open space


Scenario 3: Tunnel for multi-antennas
The high speed train conditions for the test of the baseband performance are two non fading propagation channels in both scenarios. For BS with Rx diversity defined in scenario 1, the Doppler shift variation is the same between antennas.

Doppler shift for both scenarios is given by
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where 
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 is the Doppler shift and 
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 is the maximum Doppler frequency. The cosine of angle 
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where 
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 is the initial distance of the train from BS, and 
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 is BS-Railway track distance, both in meters; 
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 is time in seconds. 
Doppler shift and cosine angle is given by equation B.3.1 and B.3.2 respectively, where the required input parameters are listed in table B.3-1. The resulting Doppler shift for scenario 1 and 3 is shown in Figure B.3-1 and B.3-2, respectively.
Parameters for both specified scenarios are according to Table B.3-1 and the resulting Doppler shift trajectories are as shown in Figures B.3-1 and B.3-2.
Table B.3-1: Parameters for high speed train conditions

	 Parameter
	Value

	
	Scenario 1
	
	Scenario 3
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	1000 m
	
	300 m
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	50 m
	
	2 m
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	350 km/h
	
	300 km/h
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	1340 Hz
	
	1150 Hz
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Figure B.3-1: Doppler shift trajectory for scenario 1
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Figure B.3-2: Doppler shift trajectory for scenario 3
------------------------- End of changed section -----------------------
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