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wORKING DOCUMENT TOWARDS A DRAFT REVISION OF RECOMMENDATION  ITU-R  M.1450-2*,**
Characteristics of broadband radio local area networks

(Questions ITU-R 212/8 and ITU-R 142/9)

(2000-2002-2003)

The ITU Radiocommunication Assembly,

considering

a)
that broadband radio local area networks (RLANs) are widely used for fixed, semi‑fixed (transportable) and nomadic computer equipment for a variety of broadband applications;

b)
that broadband RLAN standards are compatible with current wired LAN standards;

c)
that it is desirable to establish guidelines for broadband RLANs in various frequency bands;

d)
that broadband RLANs should be implemented with careful consideration to compatibility with other radio applications;

e)
that the above guidelines should not limit the effectiveness of broadband RLANs but be used to enhance their application,


recommends

1
that for guidance on existing broadband RLAN standards, Table 2 can be referred to (Note 2);  

2
that for details on methods of multiple access  and modulation techniques for broadband RLANs in mobile applications, Table 3 can be referred to;





 
6. that for guidance on fixed applications of RLANs refer to Recommendation ITU‑R F.1244 [Editorial note:  the reference to Recommendation ITU-R F.1244 should ultimately be replaced with reference to the draft new Report [BWA.REQ], which has been developed by WP 9B and is intended to incorporate the relevant information from Rec. F.1244, after it is approved by Study Group 9.].
NOTE 1 – Acronyms and terminology used in this Recommendation are given in Table 1.

NOTE 2 – The Annex provides detailed information on how to obtain the complete standards described in Table 2.
TABLE  1

Acronyms and terms used in this Recommendation

	
	

	
	

	
	

	AP
	Access point

	
	

	
	

	
	

	BPSK
	Binary phase shift keying

	BRAN
	Broadband Radio Access Networks

	
	

	
	

	CSMA/CA
	Carrier sensing multiple access with collision avoidance

	
	

	DFS
	Dynamic frequency selection

	EIRP
	Effective  Isotropic Radiated Power

	
	

	
	

	ETSI
	European Telecommunications Standards Institute

	HIPERLAN2
	High Performance Radio LAN 2

	HiSWAN
	Hi Speed Wireless Access Network

	HSWA
	High Speed Wireless Access

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	IEEE
	Institute of Electrical and Electronics Engineers

	LAN
	Local Area Network

	MMAC
	Multmedia Mobile Access Commmunication

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	OFDM
	Orthogonal frequency division multiplexing

	PSD
	Power Spectral Density

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	RF
	Radio frequency

	RLAN
	Radio Local Area Network

	
	

	
	

	
	

	
	

	
	

	TPC
	Transmit power control

	
	

	
	

	Access method
	Scheme used to provide multiple access to a channel

	Bit rate
	The rate of transfer of bit information from one network device to another

	Channel​ization
	Bandwidth of each channel and number of channels that can be contained in the RF bandwidth allocation

	Frequency band
	Nominal operating spectrum of application

	Modulation
	The method used to put digital information on an RF carrier

	Tx power
	(Transmitter power) – RF power in Watts produced by the transmitter


RLAN operations: [Editorial note:  this text is just hanging, and to be part of the Recommendation, it needs to be attached to a Table, note or perhaps most logically, the introduction text of the Annex]
RLANs are  the extension to wired LANs utilizing radio as the connective media.

Some RLANs may utilize CSMA/CA, a listen before talk channel access method, in the transfer of data via radio links.  All stations listen for a clear channel prior to initiation of any transmission. There is a minimum interval when all stations must listen to the channel prior to attempting to transmit data.  And, clients associated to an AP will randomly transfer their data packets as the channel is available.  

DFS is an interference mitigation technique that senses energy and moves the network to a different channel to avoid incumbents in the spectrum.

TABLE  2(
RLAN characteristics for frequency sharing
	Characteristics
	IEEE 802.11b
	IEEE 802.11a (1) 
	IEEE 802.11g (1)
	ETSI BRAN HIPERLAN 2
(1)(2)
	MMAC HSWA HiSWAN a (1)

	General:
	
	
	
	[Should be reviewed]
	[Should be reviewed]

	Frequency Band
	2 400-2 483.5 MHz
	4 900-5 000 MHz

5 150-5 250 MHz

5 250-5 350 MHz

5470-5725 MHz
5 725-5 825 MHz
Is there any RLAN in 5725-5850MHz
	2 400-2 483.5 MHz
	5 150-5 350 and 5 470-5 725 MHz(3)
	5 150 to 5 250 MHz(3), (6)

	Emission type
	
	
	
	
	

	Channelization 
	5 MHz
	20 MHz
	5 MHz
	20 MHz
	20 MHz

	Antenna:
	Various 
	Various 
	Various 
	
	

	Gain (approximate)
	0-6 dBi (Omni)
	0-6 dBi (Omni)
	0-6 dBi (Omni)
	
	

	Radiation Pattern
	Omni, Directional
	Omni, Directional
	Omni, Directional
	
	

	Occupied Bandwidth
	802.11b mask (Figure 2)
	OFDM mask (Figure 1)
	OFDM mask (Figure 1)
	OFDM mask (Figure 1)
	OFDM mask (Figure 1)

	Transmitter:
	
	
	
	
	

	Tx Power*

	1 000 mW, PSD

8 dBm/3 KHz


	5.150-5250MHz

Tx 50 mW

PSD 4 dBm/MHz


5 250-5 350 MHz

5 470-5 725 MHz

Tx 200 mW [footnote that some administration have higher power]
PSD 11 dBm/MHz

5 725-5 825 MHz

Tx 1000 mW

PSD 17 dBm/MHz


5 725-5 850 MHz

1 000 mW

PSD 8 dBm/3 KHz
	1 000 mW, PSD

8 dBm/3 KHz
	5 150-5 350 MHz: 200 mW maximum mean e.i.r.p. and use of transmitter power control.

5 470-5 725 MHz: 1 W maximum mean e.i.r.p. and use of transmitter power control
	5 150 to 5 250 MHz
10 mW/MHz e.i.r.p(6)


	Transmitter:
	
	
	
	
	

	EIRP* 
	1 000 mW e.i.r.p (4) (US)
100 mW e.i.r.p.(5)
( CEPT)


10 mW/MHz e.i.r.p. density(6)


	5 150 to 5 250 MHz 
10 mW/MHz
200 mW e.i.r.p. in 20 MHz channel

Indoor Only


5 250-5 350 MHz
200 mW e.i.r.p.

[some Admin -1000 mW]
5470-5725 MHz

1 000 mW w DFS

[250 mW 


5 725-5 825 MHz 
4 000  mW e.i.r.p.(7)
	1 000 mW e.i.r.p.(4)
100 mW e.i.r.p.(5)
10 mW/MHz e.i.r.p. density(6)
	5 150-5 350 MHz: 200 mW maximum mean e.i.r.p. and use of transmitter power control.

5 470-5 725 MHz: 1000 mW maximum mean e.i.r.p. and use of transmitter power control
	5 150 to 5 250 MHz
10 mW/MHz e.i.r.p(6)

	Interference Mitigation
	CSMA/CA
	DFS/TPC

CSMA/CA
	CSMA/CA
	DFS/TPC


	

	Receiver:
	
	
	
	
	

	Sensitivity 
	Listed  in standard
	Listed  in standard
	Listed  in standard
	
	


*  Note that some administrations regulate transmitter power vs. EIRP.  Further, it should be recognized that power or EIRP limits may vary by region or by administration.

 
(1)   Parameters for the physical layer are common between IEEE 802.11a and ETSI BRAN HIPERLAN 2 and HiSWANa.

(2)   WATM (Wireless ATM) and advanced IP with QoS are intended for use over ETSI BRAN HIPERLAN 2 physical transport.

(3)   For the band 5 150 to 5 250 MHz, No. 5.447 of the Radio Regulations (RR) applies.

(4)   This requirement refers to FCC 15.247 in the United States of America.

(5)  This requirement refers to EUROPE ETS 300-328.

(6)  This requirement refers to JAPAN MPHPT ordinance for Regulating Radio Equipment, Articles 49-20 and 49-21.

(7)   All values from FCC amendment of the Commission’s Rules to Docket No. 96-102 provide for operation of unlicensed NII (RM‑8648) devices in the 5 GHz frequency range (RM-865). Also reflected in Canadian Radio Standard Specification RSS‑210.
 [Comment: Need to coordinate with ETSI/BRAN on updating HIPERLAN, and MMAC for HiSWAN

Comment:  ** There are three figures included in this document:

Figure 1 is the original spectrum mask for OFDM

Figure 2 is the .11b mask

Figure 3 is a combined mask set showing .11a/b/g spectrums

Request feedback on which mask/masks that should be included in this document.]
TABLE  3
Methods of multiple access and modulation techniques

	Frequency band
	Multiple access
	Modulation technique

	UHF
	CSMA/CA
	CCK

	
	FDMA
	PBCC

	
	TDMA
	

	
	SSMA-DS
	

	
	SSMA-FH
	

	SHF
	CSMA/CA
	GMSK/FSK

	
	FDMA
	BPSK-OFDM

	
	TDMA-FDD
	QPSK-OFDM

	
	TDMA-TDD
	BFSK
8-PSK-OFDM
16-QAM-OFDM

	
	TDMA/EY-NPMA
	64-QAM-OFDM


[image: image1.wmf]
[Add Note that this spectrum mask [in Figure 1?] is for systems 802.11a, .11g,  HIPERLAN2, and HiSWAN]
Figure 2

802.11b Transmit spectrum mask
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FIGURE 3
Spectrum masks for IEEE 802.11a, b, g
[image: image3.emf]


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




	
	
	
	
	
	

	
	
	
	
	
	

	
	
	

	
	

	


	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	

	


ANNEX 
Additional information on RLANs

The HYPERLAN 2 standards are TS 101 475 for the Physical Layer & TS 101 761 for the DLC Layer, and these can be downloaded from the ETSI Publications Download Area at http://pda.etsi.org/pda/queryform.asp
The IEEE 802 standards can be downloaded from http://standards.ieee.org/getieee802/
[Mike, Denis, we should consider moving the general description of RLANs from under Table 1 to here, as the introductory Section 1. (PeterMu)]
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*	This Recommendation was jointly developed by Radiocommunication Study Groups 8 and 9, and future revisions should be undertaken jointly.


**	This Recommendation should be brought to the attention of Telecommunication Standardization Study Group 17, and Radiocommunication Study Groups 3 and 4.
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