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1. Introduction

At RAN meeting #27 the new study item “Performance Evaluation of the UE behaviour in high speed trains with speeds up to 350kmph” [1] was approved. The aim of this study item is to:

1. identify realistic propagation conditions and multi path models for high speed train environments

2. decide on the need to perform simulations of the UE behaviour for speeds up to 350kmph in high speed train environments including HSDPA

3. decide on the need to define minimum performance requirements for the UE and the network assuming high speed train environments with speeds up to 350kmph

4. identify impact to other groups 

This document is intended to initiate the discussion on the topics 1.) and 2.) above. As a first step it presents a proposal of multi-path fading propagation conditions for both DCH and HSDPA for 350kmph.

2. Discussion of DCH channel models

Channel models for DCH demodulation performance in multi path fading conditions for 120kmph and 250kmph are four tap models with one chip separation between the taps and classical Doppler spectrum for all taps. It must be noted, that BS and UE demodulation requirements for 250kmph are based on the simulation results for 120kmph with a 3dB margin added. 

In general it is desired to replace the current 250kmph requirements by requirements based on simulation results. With respect to the number of demodulation test cases we propose to replace the current 250kmph requirements by new ones valid up to 350kmph instead of adding new tests. 

There are several options concerning the channel models for the new high speed demodulation requirements:

a) Using the current multi path four tap models with 350kmph speed and flat Doppler spectrum.

b) Using a modified multi path four tap model with 350kmph speed and flat Doppler spectrum.

c) Using a modified multi path tap model with 350kmph and alternative Doppler spectrum

d) Create a new high speed channel model 

Options a) and b) can be easily simulated and will have only a minor impact on test equipment whereas options c) and d) require more detailed investigations. Before deciding the high speed performance requirement it is desired to have a kind of reference case for comparison of the different options. We believe option b) will be a good starting point and will discuss modifications of the current multi path model in the following. 

Current models for 120kmph and 250kmph are based on ITU vehicular A channel models in [2], shown in table 1 for convenience:

Table 1: ITU-R M.1225 Vehicular test environment, high antenna, tapped-delay-line parameters
	
	Channel A
	Channel B
	Doppler

	Tap
	Relative delay
(ns)
	Average power
(dB)
	Relative delay
(ns)
	Average power
(dB)
	spectrum

	1
	
0
	
0.0
	
0
	
–2.5
	Classic

	2
	
310
	
–1.0
	
300
	
0
	Classic

	3
	
710
	
–9.0
	
8.900
	
–12.8
	Classic

	4
	
1 090
	
–10.0
	
12 900
	
–10.0
	Classic

	5
	
1 730
	
–15.0
	
17 100
	
–25.2
	Classic

	6
	
2 510
	
–20.0
	
20 000
	
–16.0
	Classic


The RAN4 channel model is based on the vehicular A model with reduced number of taps (position one chip separated) and deviating tap relative mean power. For a better alignment with the vehicular A channel model we propose to keep four taps and align the relative mean power of the taps for the RAN4 channel model for 350kmph as shown in table 2:

Table 2: Proposed modification of RAN4 multi path DCH models

	Tap
	Relative delay [ns]
	Relative mean power [dB] for case 3 and case 6 in TS25.101 and case 3 and case 4 in TS25.104
	Proposed relative mean power [dB] for new high speed channel model

	1
	0
	0
	0

	2
	260
	-3
	-1

	3
	521
	-6
	-4

	4
	781
	-9
	-9


3. Discussion of HSDPA channel models

In case of HSDPA the vehicular A model [2] is already used. We propose take this channel model also for the additional higher speed test case. 

It should be noted, that HSDPA performance is specified for UE speeds up to 120kmph only. Just adding 350kmph test cases to the existing 120kmph test cases will lead to a considerably higher number of UE tests so it is recommended to limit the additional high speed test cases to cover some representative test scenarios.

4. Conclusion and way forward

To investigate demodulation performance at speeds up to 350kmph we propose the following:

· Replace the existing 250kmph DCH demodulation requirements by a requirement valid up to 350kmph. This requires new simulations.

· Start simulation work for DCH requirement with modified or existing RAN4 multi path channel models as reference case and investigate alternative channel models further.

· Select representative test cases for HSDPA high speed demodulation requirements
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