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1
Source information

This contribution was developed by IEEE Project 802®, the Local and Metropolitan Area Network Standards Committee (“IEEE 802”), an international standards development committee organized under the IEEE and the IEEE Standards Association (“IEEE-SA”).
The content herein was prepared by a group of technical experts in IEEE 802 and industry and was approved for submission by the IEEE 802.11™ Working Group on Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY), the IEEE 802.18 Radio Regulatory Technical Advisory Group, and the IEEE 802 Executive Committee, in accordance with the IEEE 802 policies and procedures, and represents the view of IEEE 802. 

2
Background
IEEE is in receipt of the “LIAISON STATEMENT TO EXTERNAL ORGANIZATIONS –REQUEST FOR INPUT FOR A REVISION OF RECOMMENDATION ITU-R M.1801” and appreciates the opportunity to submit updated material for a revision of this Recommendation.

This contribution contains the proposed replacement of the material describing IEEE 802.11 RLANs, with additional modifications to Annex 6.

 

Revisions to:
https://mentor.ieee.org/802.18/file/08/18-08-0043-01-IMTA-802-20-m1801-revision.doc  ?
 

Annex 1

Broadband radio local area networks

Radio local area networks (RLAN) offer an extension to wired LANs utilizing radio as the connective media. They have applications in commercial environments where there may be considerable savings in both cost and time to install a network; in domestic environments where they provide cheap, flexible, connectivity to multiple computers used in the home; and in campus and public environments where the increasing use of portable computers, for both business and personal use, while travelling and due to the increase in flexible working practices, e.g., nomadic workers using laptop personal computers not just in the office and at home, but in hotels, conference centres, airports, trains, planes and automobiles. In summary, they are intended mainly for nomadic wireless access applications, with respect to the access point (i.e., when the user is in a moving vehicle, the access point is also in the vehicle).

Broadband radio local area network standards are included in Recommendation ITU‑R M.1450, and can be grouped as follows:

–
IEEE 802.11

–
ETSI BRAN HIPERLAN

–
ARIB HiSWANa

1
IEEE 802.11

The IEEE 802.11™ Working Group has developed a standard for RLANs, IEEE Std 802.11‑2012, which is part of the IEEE 802 series of standards for local and metropolitan area networks. The medium access control (MAC) unit in IEEE Std 802.11 is designed to support physical layer units as they may be adopted dependent on the availability of spectrum. IEEE Std 802.11 operates in the 2 400-2 500 MHz band and in the bands comprising 3 650‑3 700 MHz, 4.94-4.99 GHz, 5.03‑5.091 GHz, 5.15‑5.25 GHz, 5.25-5.35 GHz, 5.47‑5.725 GHz and 5.725‑5.850 GHz. IEEE Std 802.11 employs the frequency hopping spread spectrum (FHSS) technique, direct sequence spread spectrum (DSSS) technique and orthogonal frequency division multiplexing (OFDM) technique. 
Approved amendments to the IEEE 802.11-2012 base standard include Prioritization of Management Frames (IEEE 802.11ae), Video Transport Streams (IEEE 802.11aa). PHY and MAC amendments with available drafts include Very High Throughput 60 GHz (IEEE 802.11ad) and Very High Throughput below 6 GHz (IEEE 802.11ac).
The URL for the IEEE 802.11 Working Group is http://www.ieee802.org/11. The IEEE Std 802.11‑2012 standard and some amendments are available at no cost through the Get IEEE 802™ program at http://standards.ieee.org/about/get/, and future amendments will become available for no cost six months after publication. Approved amendments and some draft amendments are available for purchase at http://www.techstreet.com/ieeegate.html.

2
ETSI BRAN HIPERLAN

The HiperLAN 2 specifications were developed by ETSI TC (Technical Committee) BRAN (broadband radio access networks). HiperLAN 2 is a flexible RLAN standard, designed to provide high-speed access up to 54 Mbit/s at physical layer (PHY) to a variety of networks including internet protocol (IP) based networks typically used for RLAN systems. Convergence layers are specified which provide interworking with Ethernet, IEEE 1394 and ATM. Basic applications include data, voice and video, with specific quality-of-service parameters taken into account. HiperLAN 2 systems can be deployed in offices, classrooms, homes, factories, hot spot areas such as exhibition halls and, more generally, where radio transmission is an efficient alternative or complements wired technology.

HiperLAN 2 is designed to operate in the bands 5.15-5.25 GHz, 5.25-5.35 GHz and 5.47‑5.725 GHz. The core specifications are TS 101 475 (physical layer), TS 101 761 (data link control layer), and TS 101 493 (convergence layers). All ETSI standards are available in electronic form at: http://pda.etsi.org/pda/queryform.asp, by specifying the standard number in the search box.

ETSI TC BRAN has also developed conformance test specifications for the core HIPERLAN 2 standards, to assure the interoperability of devices and products produced by different vendors. The test specifications include both radio and protocol testing. 

ETSI TC BRAN has worked closely with IEEE-SA (Working Group 802.11) and with MMAC in Japan (Working Group High Speed Wireless Access Networks) to harmonize the systems developed by these three fora for the 5 GHz bands.

3
MMAC
 HSWA

MMAC HSWA has developed and ARIB
 has approved and published, a standard for broadband mobile access communication systems. It is called HiSWANa (ARIB STD-T70). The scope of the technical specifications is limited to the air interface, the service interfaces of the wireless subsystem, the convergence layer functions and supporting capabilities required to realize the services. 

The technical specifications describe the PHY and MAC/DLC layers, which are core network independent, and the core network-specific convergence layer. The typical data rate is from 6 to 36 Mbit/s. The OFDM technique and TDMA-TDD scheme are used. It is capable of supporting multimedia applications by providing mechanisms to handle the quality-of-service (QoS). Restricted user mobility is supported within the local service area. Currently, only Ethernet service is supported.

The HiSWANa system is operated in the 5 GHz bands (4.9-5.0 GHz and 5.15-5.25 GHz).


Multimedia Mobile Access Communication Systems Promotion Council (now called “Multimedia Mobile Access Communication Systems Forum” or “MMAC Forum”).

2
High Speed Wireless Access Committee.

3
Association of Radio Industries and Businesses.
Annex 6 

Table 6 provides a summary of key characteristics of each standard.

TABLE 6

Key technical parameters
	Standard
	Nominal RF channel bandwidth
	Modulation/
coding rate(1)

–
upstream

–
downstream
	Coding support
	Peak channel transmission rate per 5 MHz channel (except as noted)
	Beam-forming support (yes/no)
	Support for MIMO (yes/no)
	Duplex method
	Multiple access method
	Frame duration
	Mobility capabilities (nomadic/
mobile)

	IEEE 802.16 WirelessMAN/
ETSI HiperMAN
(Annex 3)
	Flexible from 1.25 MHz up to 28 MHz.
Typical bandwidths are:
3.5, 
5, 
7, 
8.75, 
10 and
20 MHz
	Up:
–
QPSK-1/2, 3/4
–
16-QAM-1/2, 3/4 
–
64-QAM-1/2, 2/3, 

3/4, 5/6
Down:
–
QPSK-1/2, 3/4
–
16-QAM-1/2, 3/4 
–
64-QAM-1/2, 2/3, 

3/4, 5/6
	CC/CTC
Other options:
BTC/
LDPC
	Up to 17.5 Mbit/s with SISO
Up to 35 Mbit/s with (2 × 2) MIMO
Up to 70 Mbit/s with (4 × 4) MIMO
	Yes
	Yes
	TDD/
FDD/
HFDD
	OFDMA
TDMA
	5 msec
Other options: 2, 2.5, 4, 8, 10, 12.5 and 20 msec
	Mobile

	T1.723-2002 
I‑CDMA spread spectrum systems air interface standard
(Annex 4)
	1.25 MHz
	Up:
–
QPSK, 
–
0.325-0.793
Down:
–
QPSK,
–
0.325-0.793
	Block TPC
BCH
	Up:
1.228 Mbit/s 
Down:
1.8432 Mbit/s
	Not explicit but not preclu-ded
	Not explicit but not preclu-ded
	FDD
	CDMA
	Tier 1:
13.33 ms
Tier 2:
26.67 ms
	Nomadic

	ATIS-0700001.2004 MCSB physical, MAC/LLC, and network layer specification
(Annex 4)
	5 MHz
	Up:
–
QPSK, 8-PSK
–
16-QAM 

R-S (18, 16)

Down:
–
QPSK, 8-PSK
–
64-QAM 

R-S (18, 16)
	Reed-Solomon
(18, 16)
	Up:
6.4 Mbit/s
Down:
24 Mbit/s
	Yes
	Not speci-fied
	TDD
	CDMA
	10 ms
	Nomadic


TABLE 6 (continued)
	Standard
	Nominal RF channel bandwidth
	Modulation/
coding rate(1)

–
upstream

–
downstream
	Coding support
	Peak channel transmission rate per 5 MHz channel (except as noted)
	Beam-forming support (yes/no)
	Support for MIMO (yes/no)
	Duplex method
	Multiple access method
	Frame duration
	Mobility capabilities (nomadic/
mobile)

	ATIS-0700004.2005 high capacity-spatial division multiple access
(HC-SDMA) 
(Annex 4)
	0.625 MHz
	Up:
–
BPSK, QPSK, 

8-PSK, 12-QAM, 

16-QAM 3/4

Down:
–
BPSK, QPSK, 

8-PSK, 12-QAM, 

16-QAM, 

24-QAM 8/9
	Convolu-tional and block code
	Up:
2.866 Mbit/s ×
8 sub-channels × 
4 spatial channels =
91.7 Mbit/s 
Down:
2.5 Mbit/s × 
8 sub-channels ×
4 spatial channels = 
80 Mbit/s 
	Yes
	Yes
	TDD
	TDMA/FDMA/
SDMA
	5 ms
	Mobile

	T1.716/7-2000 (R2004) air interface standard for broadband direct sequence CDMA for fixed wireless PSTN access – Layer 1/ Layer 2
(Annex 4)
	2 × 5 to 
2 × 20 MHz

(in 3.5 or 5 MHz increments)
	Up:
–
QPSK, 
–
1/2

Down:
–
QPSK,
–
1/2
	Convolu-tional
	Up:
1.92 Mbit/s

Down:
1.92 Mbit/s
	No
	No
	FDD
	CDMA
	19 ms max
	Nomadic

	Next-generation PHS
(Annex 5)
	1.25 MHz
2.5 MHz
5 MHz
10 MHz
20 MHz
	Up and down:
BPSK 1/2
QPSK 1/2, 3/4
16-QAM 3/4
32-QAM 4/5
64-QAM 5/6
256-QAM 7/8
	Convolu-tional code
Trellis code
	Up:
8.0 Mbit/s

Down:
11.2 Mbit/s 
(in case of SISO, symmetry)
	Yes (option)
	Yes (option)
	TDD
	OFDMA
TDMA
	5 ms
	Mobile

	IEEE 802.11-2012
(formerly 802.11b)
(Annex 1)
	22 MHz
	Upand down:
DQPSK CCK
BPSK PBCC – 1/2
QPSK PBCC – 1/2
	Uncoded/ CC
	2.5 Mbit/s
	No
	No
	TDD
	CSMA/ CA, SSMA
	Variable frame duration
	Nomadic


TABLE 6 (continued)
	Standard
	Nominal RF channel bandwidth
	Modulation/
coding rate(1)

–
upstream

–
downstream
	Coding support
	Peak channel transmission rate per 5 MHz channel (except as noted)
	Beam-forming support (yes/no)
	Support for MIMO (yes/no)
	Duplex method
	Multiple access method
	Frame duration
	Mobility capabilities (nomadic/
mobile)

	IEEE 802.11-2012
(formerly 802.11a) 
(Annex 1)
	5 MHz

10 MHz

20 MHz
	Up and down:

64-QAM OFDM – 2/3, 3/4

16-QAM OFDM –1/2, 3/4

QPSK OFDM – 1/2, 3/4

BPSK OFDM – 1/2, 3/4
	CC
	13.5 Mbit/s
	No
	No
	TDD
	CSMA/ CA
	Variable frame duration
	Nomadic

	IEEE 802.11-2012
(formerly 802.11g)
(Annex 1)
	20 MHz
	Up and down:
64-QAM OFDM – 2/3, 3/4
16-QAM OFDM – 1/2, 3/4
QPSK OFDM – 1/2, 3/4
BPSK OFDM – 1/2, 3/4
8-PSK PBCC – 2/3
64-QAM DSSS-OFDM – 2/3, 3/4
16-QAM DSSS-OFDM – 1/2, 3/4
QPSK DSSS-OFDM – 1/2, 3/4
BPSK DSSS-OFDM – 1/2, 3/4
	CC
	13.5 Mbit/s
	No
	No
	TDD
	CSMA/ CA
	Variable frame duration
	Nomadic

	IEEE 802.11-2012 (formerly 802.11n) (Annex 1)
	20 MHz

40 MHz
	Up and down :

64-QAM OFDM – 2/3, 3/4, 5/6
16-QAM OFDM –1/2, 3/4
QPSK OFDM – 1/2, 3/4
BPSK OFDM – 1/2
	CC and LDPC
	75 Mbit/s
	Yes
	Yes
	TDD
	CSMA/

CA
	Variable frame duration
	Nomadic

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	IEEE 802.11ac
	20 MHz
40 MHz

80 MHz

160 MHz

80+80 MHz
	Up and down,
256-QAM OFDM 2/3, ¾, 5/6

64-QAM OFDM – 2/3, 3/4, 5/6
16-QAM OFDM –1/2, 3/4
QPSK OFDM – 1/2, 3/4
BPSK OFDM – 1/2
	CC and LDPC
	216 Mbit/s
	Yes
	Yes
	TDD
	CSMA/CA
	Variable frame duration
	Nomadic

	
	
	
	
	
	
	
	
	
	
	

	ETSI BRAN HiperLAN 2
(Annex 1)
	20 MHz
	64-QAM-OFDM
16-QAM-OFDM
QPSK-OFDM
BPSK-OFDM
both upstream and downstream
	CC
	6, 9, 12, 18, 27, 36 and 54 Mbit/s in 20 MHz channel (only 20 MHz channels supported)
	No
	No
	TDD
	TDMA
	2 ms
	Nomadic


TABLE 6 (continued)
	Standard
	Nominal RF channel bandwidth
	Modulation/
coding rate(1)

–
upstream

–
downstream
	Coding support
	Peak channel transmission rate per 5 MHz channel (except as noted)
	Beam-forming support (yes/no)
	Support for MIMO (yes/no)
	Duplex method
	Multiple access method
	Frame duration
	Mobility capabilities (nomadic/
mobile)

	ARIB HiSWANa
(Annex 1)
	4 × 20 MHz
(5.15-5.25 GHz)

4 × 20 MHz
(4.9-5.0 GHz)
	–
BPSK 1/2
–
BPSK 3/4
–
QPSK 1/2
–
QPSK 3/4
–
16-QAM 9/16
–
16-QAM 3/4
–
64-QAM 3/4
	Convolu-tional
	6-54 Mbit/s in 20 MHz
	No
	No
	TDD
	TDMA
	2 ms
	Nomadic

	IMT-2000 CDMA Direct Spread
(Annex 2)
	5 MHz
	Up: 
QPSK

Down: 
16-QAM, QPSK
	Convolu-tional turbo
	Up:
5.7 Mbit/s

Down:
14 Mbit/s
	Yes
	No 
(For inclu-sion in Rel-7)
	FDD
	CDMA
	2 ms and 10 ms
	Mobile

	IMT-2000 CDMA Multi-Carrier

(Annex 2)
	1.25 MHz
	Up: BPSK, QPSK,
8-PSK

Down: 16-QAM, 8‑PSK, QPSK
	Convolu-tional/ turbo
	Up:
1.8 Mbit/s

Down: 
3.1 Mbit/s

Per 1.25 MHz channel
	Yes
	No
	FDD
	CDMA
	Down:
1.25, 1.67 2.5, 5, 10, 20, 40, 80 ms

Up:
6.66, 10, 20, 26.67, 40, 80 ms
	Mobile

	IMT-2000 CDMA TDD
(Annex 2)
	HCR: 5 MHz
LCR: 1.6 MHz
(high chip rate/low chip rate)
	HCR Up: 
16-QAM, QPSK
LCR Up:
8-PSK, QPSK

HCR Down: 
16-QAM, QPSK

LCR Down:
16-QAM, 8-PSK, QPSK
	Convolu-tional turbo
	HCR Up: 
9.2 Mbit/s

LCR Up: 
2 Mbit/s/1.6 MHz carrier(2)
HCR Down:
10.2 Mbit/s 

LCR Down:
2.8 Mbit/s/
1.6 MHz carrier(2)
	Yes
	No
	TDD
	HCR: TDMA/CDMA

LCR: TD-SCDMA
	HCR: 
10 ms

LCR: 
5 ms
	Mobile


TABLE 6 (end)
	Standard
	Nominal RF channel bandwidth
	Modulation/
coding rate(1)

–
upstream

–
downstream
	Coding support
	Peak channel transmission rate per 5 MHz channel (except as noted)
	Beam-forming support (yes/no)
	Support for MIMO (yes/no)
	Duplex method
	Multiple access method
	Frame duration
	Mobility capabilities (nomadic/
mobile)

	IMT-2000 TDMA Single-Carrier
(Annex 2)
	2 × 200 kHz
2 × 1.6 MHz
	Up:
–
GMSK
–
8-PSK
–
B-OQAM
–
Q-OQAM 0.329 – 

1/1

Down:
–
GMSK
–
8-PSK
–
B-OQAM
–
Q-OQAM 0.329 – 

1/1
	Punctured convolu-tional
	Up:
16.25 Mbit/s
20.312 Mbit/s

Down:
16.25 Mbit/s
20.312 Mbit/s
	Not explicit but not preclu-ded
	Not explicit but not preclu-ded
	FDD
TDD (for 1.6 MHz)
	TDMA
	4.6 ms
4.615 ms
	Mobile

	IMT-2000 FDMA/TDMA
(Annex 2)
	1.728 MHz
	Up and down:
GFSK
π/2-DBPSK
π/4-DQPSK
π/8-D8-PSK
16-QAM, 64-QAM
	Depends on service:
CRC, BCH, Reed-Solomon, Turbo
	20 Mbit/s
	Partial
	Partial
	TDD
	TDMA
	10 ms
	Mobile

	1)
Including all applicable modes, or at least the maximum and the minimum. 
(2)
LCR TDD has a channelization equal to 1.6 MHz. In 5 MHz three LCR TDD carriers can be deployed. A 7.68 Mchip/s TDD option is also available. This requires 10 MHz bandwidth and provides double the data rates of HCR TDD.



_____________

Abstract


This document contains the 802.11 Working Group Update for ITU-R M.1801, modified editorially to show the predecessor amendment names in Table 6 for amendments which were integrated into IEEE Std. 802.11-2012. The URL for ITU-R M.1801 is � HYPERLINK "http://www.itu.int/rec/R-REC-M.1801-1-201004-I/en" �http://www.itu.int/rec/R-REC-M.1801-1-201004-I/en� 








�	Multimedia Mobile Access Communication Systems Promotion Council (now called “Multimedia Mobile Access Communication Systems Forum” or “MMAC Forum”).


�	High Speed Wireless Access Committee.


�	Association of Radio Industries and Businesses.





