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1   Background
In the Spec TS 36.101 B.2.1, delay profiles for EPA, EVA and ETU are given. The corresponding r.m.s delay spread is listed in Table B.2.1-1. However, the current value for EPA is not right.
In this contribution, we present the calculation methodology for r.m.s delay spread and give the correct r.m.s delay spread value for EPA channel.
2   Discussion

In wireless communication, delay spread is an important characterization for wireless channel. In order to evaluate the performance for different communication schemes, some channel models are proposed. Table 1 shows the delay profiles for defined channel models, including number of channel taps, delay spread (r.m.s) and maximum excess tap delay (span).
Table 1: Delay profiles for E-UTRA channel models (Table B.2.1-1 in TS 36.101)
	Model
	Number of 
channel taps
	Delay spread

(r.m.s.)
	Maximum excess tap delay (span)

	Extended Pedestrian A (EPA)
	7
	45 ns
	410 ns

	Extended Vehicular A model (EVA)
	9
	357 ns
	2510 ns

	Extended Typical Urban model (ETU)
	9
	991 ns
	5000 ns


Regarding to the rms delay spread, it is an important characterization for channels, since both of the tap delay and relative power are considered. So it can be seen as a general representation of the channel. The power delay profile represents the average power associated with a given multipath delay, and is easily measured empirically. According to [2], the rms delay spread is define as
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Where the average delay spread is given by
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The relationship between power delay profile, rms delay spread and coherent bandwidth is shown in Figure 1 [2]. We can see that the rms delay spread is a concise representation for the channel.
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Figure 1: Power Delay Profile, RMS Delay Spread, and Coherence Bandwidth
For EPA channel, the detailed channel model is defined in Table 2 with excess tap delay and relative power.
Table 2: Extended Pedestrian A model (EPA) (Table B.2.1-2 in TS 36.101)
	Excess tap delay [ns]
	Relative power 

[dB]

	0
	0.0

	30
	-1.0

	70
	-2.0

	90
	-3.0

	110
	-8.0

	190
	-17.2

	410
	-20.8


According to the formula in [2], we can obtain the average delay spread for EPA channel is
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and thus and rms delay spread is
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According to the calculation, the rms delay spread value for EPA should be 43ns rather than 45ns. The calculation for EVA and ETU has no problem.
3   Conclusion
The rms delay spread value for EPA channel in TS 36.101 should be revised.
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