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Introduction

This document discusses the working assumption that the maximum workable range for PRACH preamble format 4 is 1.4km. Analysis is presented based on link budget assumptions and standardised propagation environments that show this assumption is pessimistic. When considering a number of common deployment scenarios then a range of 1.4km for PRACH preamble format 4 is regularly exceeded.
Discussion

This section discusses PRACH preamble format 4 ranges based on appropriate link budget parameters as shown in Figure 1.
	Parameter
	2 Receive antennas eNB
	4 Receive antennas eNB

	UE transmit power
	23 dBm
	23 dBm

	eNB antenna gain
	14 dBi
	14 dBi

	UE antenna gain
	0 dBi
	0 dBi

	PRACH format 4 SNR* (ETU70) [1]
	-0.1 dB
	-5.1 dB

	Receiver noise (1.04 MHz)
	-113.8 dBm
	-113.8 dBm

	Noise Figure
	5 dB
	5 dB

	Tolerable pathloss for PRACH format 4
	145.9 dB
	150.9 dB


* The probability of detection shall be equal to or exceed 99% for the SNR levels stated.
Figure 1 Link budget parameter assumptions.
The propagation models used in this analysis consider both an urban/suburban environment and a rural propagation environment. These models are those used by RAN4 in [2] and [3] respectively. The urban/suburban model in [2] is the 25.942 Macro cell propagation model with parameters summarised in Figure 2; the rural model in [3] is the Hata propagation model for rural environments summarized in Figure 3. Applying the tolerable pathloss derived from the link budget parameters in Figure 1 to the propagation models in Figure 2 and Figure 3 ranges for each propagation environment are derived and given in Figure 4. Figure 4 provides range estimates based on 0dB, 12dB, and 20dB building penetration loss.
	Urban/suburban propagation parameter

	Model description
	25.942 Macro cell propagation model; section 5.1.4.2 [2]

	eNB antenna height
	15 m

	UE antenna height
	2 m

	Carrier frequency
	2 GHz


Figure 2 Urban/suburban propagation model parameters.
	Rural propagation parameter

	Model description
	36.942 Macro cell propagation model – Rural Area; section 4.5.3 [3]

	eNB antenna height
	45 m

	UE antenna height
	2 m

	Carrier frequency
	2 GHz


Figure 3 Rural propagation model parameters.
	Propagation environment
	Building penetration loss
	PRACH format 4 range for 2 Rx antennas eNB (km)
	PRACH format 4 range for 4 Rx antennas eNB (km)

	Urban/suburban
	0 dB
	3.0
	4.0

	
	12 dB
	1.4
	1.9

	
	20 dB
	0.9
	1.2

	Rural
	0 dB
	21.5
	30.1

	
	12 dB
	9.6
	13.4

	
	20 dB
	5.6
	7.8


Figure 4 Variation in PRACH format 4 achievable ranges with propagation environment and building penetration loss.
Conclusion

RAN1 is encouraged to consider the following conclusions presented in this analysis:
· The assumption that PRACH format 4 has a maximum achievable range of 1.4km is pessimistic for a wide range of propagation environments.
· PRACH format 4 can be used in cells with a radius greater than 1.4km.

· Imposing a design for PRACH format 4 that limits operational range to 1.4km is overly restrictive and does not take into account many realistic deployment scenarios.
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