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1 Introduction
The task of defining performance requirements for E-UTRA will encompass a massive amount of simulations. RAN4 must ensure that the number of propagation conditions defined is kept at a minimum in order to make the simulation effort manageable.

It was proposed in [4] that a reasonable way of setting propagation conditions for the demodulation performance would be to put the bands in two groups, one for the higher bands at 1700-2600 MHz and one for the lower bands at 800-900 MHz. This paper goes one step further and proposes a single set of propagation conditions based on three selected Doppler frequencies.
2 UTRA Multi-path fading definitions
Multipath fading for UTRA was defined first for Band I with two UE velocities: 3 and 120 km/h. When additional propagation conditions were added, also mobile speeds of 30, 50 and 250 km/h were added [1] [2]. 

For other frequency bands, the propagation conditions were “re-used” in the sense that the conditions were re-defined with a new mobile speed for the new band, corresponding to the same Doppler frequency as for Band I. In this way, no new receiver performance simulations were needed to define the propagation conditions. 
The mobile speeds defined for the different bands are:

· Band I, II, III, IV, IX and X:
3, 30, 50, 120 and 250 km/h
· Band V, VI, VIII:


7, 71, 118, 282 and 583 km/h

· Band VII:


2.3, 23, 38, 92 and 192 km/h

Thus five different Doppler frequencies are used to define performance requirements for UTRA.
3 Discussion

A similar principle can be used to define performance requirements for E-UTRA. In order to prevent a proliferation in the number of Doppler speeds and propagation conditions, one way forward is to
· Define each propagation conditions based on a max Doppler frequency instead of UE speed
· Specify a limited set of such Doppler frequencies, for example three frequencies spanning the requirement range as high, middle and low Doppler frequencies.

The LTE requirements for mobility in TR 25.913 [3] state that “Mobility across the cellular network shall be maintained at speeds from 120 km/h to 350 km/h (or even up to 500 km/h depending on the frequency band).” This clearly states a maximum Doppler frequency to handle by E-UTRA. The relation between mobile speed and maximum Doppler frequency is
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Where fD is the maximum Doppler frequency, v is the mobile speed, fc is the carrier frequency and c is the speed of light. The maximum carrier frequency over all frequency bands is fc =2690 MHz. The corresponding maximum Doppler frequency at v=350 km/h is fD =843 Hz. Based on this, the high Doppler frequency could be selected to be 900 Hz.

TR 25.913 [3] also state that “The E-UTRAN shall support mobility across the cellular network and should be optimized for low mobile speed from 0 to 15 km/h.” For testing purposes, too low mobile speeds are not attractive, since testing times may be very long. The lowest Doppler frequency in UTRA propagation conditions is 5.4 Hz, corresponding to between 2.3 and 7 km/h in the existing frequency bands. Based on this, the low Doppler frequency could be selected as 5 Hz.

An intermediate Doppler frequency can be set at the “logarithmic” average of the 500 and 9 Hz, being 67 Hz. Based on this, the medium Doppler frequency could be selected as 70 Hz.

The UE speed that the Doppler frequencies will correspond to will vary between the Operating bands, as shown in Table 1 and Table 2, where the carrier frequencies at the centre of each uplink and downlink band are used to derive the UE speeds.
Table 1 Proposed Doppler frequencies and corresponding UE speeds (uplink).
	Operating Band
	UL Frequencies

UE transmit, Node B receive
	Propagation condition (Doppler)

Corresponding UE speed [km/h]

	
	
	Low (5 Hz)
	Mid (70 Hz)
	High (900 Hz)

	I
	1920 - 1980 MHz
	
2.8
	
39
	
498

	II
	1850 - 1910 MHz
	
2.9
	
40
	
517

	III
	1710 - 1785 MHz
	
3.1
	
43
	
556

	IV
	1710 - 1755 MHz
	
3.1
	
44
	
561

	V
	824 - 849 MHz
	
6.5
	
90
	
1162

	VI
	830 - 840 MHz
	
6.5
	
91
	
1164

	VII
	2500 - 2570 MHz
	
2.1
	
30
	
383

	VIII
	880 - 915 MHz
	
6.0
	
84
	
1083

	IX
	1749.9 - 1784.9 MHz
	
3.1
	
43
	
550

	X
	1710 - 1770 MHz
	
3.1
	
43
	
559


Table 2 Proposed Doppler frequencies and corresponding UE speeds (downlink).
	Operating Band
	UL Frequencies

UE transmit, Node B receive
	Propagation condition (Doppler)

Corresponding UE speed [km/h]

	
	
	Low (5 Hz)
	Mid (70 Hz)
	High (900 Hz)

	I
	2110 - 2170 MHz
	
2.5
	
35
	
454

	II
	1930 - 1990 MHz
	
2.8
	
39
	
496

	III
	1805 - 1880 MHz
	
2.9
	
41
	
528

	IV
	2110 - 2155 MHz
	
2.5
	
35
	
456

	V
	869 - 894 MHz
	
6.1
	
86
	
1103

	VI
	875 - 885 MHz
	
6.1
	
86
	
1105

	VII
	2620 - 2690 MHz
	
2.0
	
28
	
366

	VIII
	925 - 960 MHz
	
5.7
	
80
	
1031

	IX
	1844.9 - 1879.9 MHz
	
2.9
	
41
	
522

	X
	2110 - 2170 MHz
	
2.5
	
35
	
454


4 Conclusion

This paper introduces the idea that each propagation condition should be defined with 5, 70, or 900 Hz Doppler frequency. The selected frequencies represent low, medium and high speed propagation conditions and cover the range of mobile speeds set as a requirement in TR 25.913 [3].
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