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1 Introduction
In the definition for the high speed train scenarios in current E-UTRAN specifications, some contradictions remain in the parameters. This document discusses the problems and provides a way for the correction. 
2 Discussion
In current E-UTRAN specifications, high speed train scenarios are defined in both UE and BS specs. The main problem is that fixed velocity/velocities and the maximum Doppler frequency/frequencies given in the required input parameters tables are contradictory with their application to different frequency bands. In addition, the description that the Doppler shift trajectory figure/figures derived for a certain band is/are applicable for all frequency bands is also misleading.

Both BS specs and UE specs have similar problems. In this paper, we use TS36.101 as an example for analysis. However, the proposals for revisions are applicable to all related specs. In 36.101， a description of HST scenario is as following:
Doppler shift and cosine angle are given by equation B.3.1 and B.3.2-B.3.4 respectively, where the required input parameters listed in table B.3-1 and the resulting Doppler shift shown in Figure B.3-1 are applied for all frequency bands.

Table B.3-1: High speed train scenario

	Parameter
	Value
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	2 m
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	300 km/h
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	750 Hz


NOTE 1:
Parameters for HST conditions in table B.3-1 including 
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 and Doppler shift trajectories presented on figure B.3-1 were derived for Band 7.

Currently in Table B.3-1 for the required input parameters, both velocity and the maximum Doppler frequency is included. It is known that UE’s maximum Doppler frequency shift is related to its working frequency band and its velocity. For UE side, the relationship equation among these three parameters is as following:
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where 
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 is the maximum Doppler frequency in Hz, 
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 is the velocity of the UE in m/s, 
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 is the frequency band, 
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 is the light velocity in m/s. From (2-1), if 
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 and 
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 is fixed, 
[image: image13.wmf]f

can be derived uniquely. This implies that the velocity and the maximum Doppler frequency shift in Table B.3-1 are only applicable for certain frequency band, which is not consistent with the descriptions in the specification that these parameters are applicable for all frequency bands. 
According to the history of UTRA HST revision [3] and the related discussion documented in [4], the thinking should be fixing the maximum Doppler frequency which is applicable for all the bands. The velocity in the parameters table is only kept for information and is only applicable for one band. The actual velocity that corresponding to the maximum Doppler frequency for a different band could be calculated based on the equation (2-1).For example, in Table B.3-1, 
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 is 300km/h, 
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 is 750Hz, so they are only applicable for Band 7.
In order to make the parameters in the required input parameters tables to be applicable for all frequency bands, we should delete 
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 from input parameters tables since it should be the result of a fixed maximum Doppler frequency and certain band.

Proposal 1: Delete parameter 
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 in the required input parameters table/tables for the high speed train scenario/scenarios and keep its information in note for certain band as example. 

Another problematic point is whether the Doppler frequency shift trajectory figures are applicable for all frequency bands or not. Actually the figure (e.g. B.3-1 in 36.101) for the Doppler frequency trajectory contains information of both velocity and the maximum Doppler frequency according to the equations. In another word, for different frequency bands, the Doppler frequency trajectories will be different even with the same maximum Doppler frequency since the corresponding velocity is different. So it is incorrect to say certain figures are applicable for all frequency bands. In order not to generate confusion, it is suggested to delete the description that these figures are applicable for all frequency bands.

Proposal 2: Delete the description that certain resulting Doppler frequency trajectory figure/figures is/are applicable for all frequency bands.

If these revisions are accepted. The revisions should be done to both E-UTRAN and UTRAN specs to maintain consisency.
Proposal 3: Make corresponding revisions to related specifications for both E-UTRAN and UTRAN.
3 Conclusion
In this contribution, we discuss the problems of the definitions for the high speed train scenarios, and have the following proposal:
Proposal 1: Delete parameter 
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 in the required input parameters table/tables for the high speed train scenario/scenarios and keep its information in note for certain band as example. 

Proposal 2: Delete the description that certain resulting Doppler frequency trajectory figure/figures are applicable for all frequency bands.

Proposal 3: Make corresponding revisions to related specifications for both E-UTRAN and UTRAN.
Corresponding CRs for E-UTRAN specifications include TS 36.101, TS 36.104, TS 36.141 and TS 36.521 are provided in this meeting starting from Rel-10. Corresponding CRs for UTRAN specifications will be provided in RAN4 #72.
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