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	The link budget template as recommended by ITU-R M.1225 is proposed.

	Abstract
	Link budget is commonly used in communication systems design. This is proposed to be included in the 802.20 evaluation criteria to support the evaluation, analysis, tradeoff and comparison of design parameters. 

	Purpose
	For discussion, reference or adoption into 802.20 evaluation criteria document.

	Notice
	This document has been prepared to assist the IEEE 802.20 Working Group. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s). The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.20.

	Patent Policy
	The contributor is familiar with IEEE patent policy, as outlined in Section 6.3 of the IEEE-SA Standards Board Operations Manual <http://standards.ieee.org/guides/opman/sect6.html#6.3> and in Understanding Patent Issues During IEEE Standards Development <http://standards.ieee.org/board/pat/guide.html>.


Introduction

The link budget template as recommended in ITU-R M.1225 [1] is proposed to be used in the process of proposal evaluation for 802.20 proposals. The link budget analysis is one of the elements in communication systems design, which could help to evaluate and tradeoff design parameters, and to compare different design approaches. 
Link Budget Template
In the link budget template shown in Table 1, both the forward and reverse link can be analyzed side by side. Assumptions are made to certain implementation losses. The log-normal fade margin is also included to ensure a sufficient percentage of coverage. Finally, the maximum range of the proposed design can be obtained for the given log-normal fade margin. 
Conclusion

Link budget is a commonly used approach in the analysis of communication systems design. It is recommended that the ITU-R M.1225 link budget template, or a modified version of it, to be included in the 802.20 evaluation criteria document. 

Reference
1. Guidelines for Evaluation of Radio Transmission Technologies for IMT-2000, Rec. ITU-R.M1225.

	id/ii
	Item
	Forward link
	Reverse link

	
	Test environment
	
	

	
	Test service
	
	

	
	Multipath channel class
	A, B (TBR)
	A, B (TBR)

	ii/id
	(a0)
Average transmitter power per traffic channel
(NOTE 1)
	dBm
	dBm

	id
	(a1)
Maximum transmitter power per traffic channel
	dBm
	dBm

	id
	(a2)
Maximum total transmitter power
	dBm
	dBm

	ii
	(b)
Cable, connector, and combiner losses (enumerate sources)
	2 dB
	0 dB

	ii
	(c)
Transmitter antenna gain
	13 dBi (vehicular) (TBR)
10 dBi (pedestrian) (TBR)
2 dBi (indoor) (TBR)
	0 dBi

(TBR)

	id
	(d1)
Transmitter e.i.r.p. per traffic channel  (a1 – b  c)
	dBm
	dBm

	id
	(d2)
Total transmitter e.i.r.p.  (a2 – b  c)
	dBm
	dBm

	ii
	(e)
Receiver antenna gain
	0 dBi

(TBR)
	13 dBi (vehicular) (TBR)
10 dBi (pedestrian) (TBR)
2 dBi (indoor) (TBR)

	ii
	(f)
Cable and connector losses
	0 dB
	2 dB

	ii
	(g)
Receiver noise figure
	5 dB
	5 dB

	ii
	(h)
Thermal noise density

(H)
(linear units)
	–174 dBm/Hz

3.98  10–18 mW/Hz
	–174 dBm/Hz

3.98  10–18 mW/Hz

	id
	(i)
Receiver interference density (NOTE 2) 

(I)
(linear units)
	dBm/Hz

mW/Hz
	dBm/Hz

mW/Hz

	id
	(j)
Total effective noise plus interference density

 10 log (10((g  h)/10)  I)
	dBm/Hz
	dBm/Hz

	ii
	(k)
Information rate (10 log (Rb))
	dB(Hz)
	dB(Hz)

	id
	(l)
Required Eb/(N0  I0)
	dB
	dB

	id
	(m)
Receiver sensitivity = (j  k  l)
	
	

	id
	(n)
Hand-off gain
	dB
	dB

	id
	(o)
Explicit diversity gain 
	dB
	dB

	id
	(o)
Other gain
	dB
	dB

	id
	(p)
Log-normal fade margin 
	dB
	dB

	id
	(q)
Maximum path loss

 {d1 – m  (e – f)   o  n  o – p}
	dB
	dB

	id
	(r)
Maximum range 
	m
	m


Table 1
ITU-R M.1225 Link Budget Template
