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Document 5A/TEMP/204
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	English only

	Working Party 5A

	liaison statement to ITU-R Working party 5c and External organizations on “Multiple Gigabit Wireless Systems in frequencies around 60 GHz”


ITU-R Working Party 5A has begun work on a “Multiple Gigabit Wireless Systems in frequencies around 60 GHz”, under Question 238-1/5. 
Two working documents are being developed, which are attached for information and comment (see Attachment 1 and Attachment 2).
WP 5A looks forward to further collaboration in this area and would appreciate receiving information on relevant related activities that may be useful for the completion of the working documents.

The next meeting of WP 5A will be held on 8-19 November 2010.  Deadline for contributions: 1 November 2010 at 16.00 hours UTC.

Contact:
Colin Langtry

E-mail:

colin.langtry@itu.int
Attachment 1:
Working document towards a preliminary draft new Recommendation – Multiple Gigabit Wireless Systems in frequencies around 60 GHz.

[image: image2.emf]Attachment 1.doc


Attachment 2:
Working document towards a preliminary draft new Report – Multiple Gigabit Wireless Systems in frequencies around 60 GHz.
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Scope

This Recommendation provides the general characteristics and radio requirement aspects of Multiple Gigabit Wireless Systems in frequencies around 60 GHz. 

The ITU Radiocommunication Assembly,


considering


a)
that Multiple Gigabit Wireless Systems (MGWS) are widely used for fixed, semi‑fixed (transportable) and portable computer equipment for a variety of broadband applications;

b)
that Multiple Gigabit Wireless Systems are expected to encompass applications for wireless digital video, audio, and control applications, as well as multiple gigabit wireless local area networks; 


c)
that Multiple Gigabit Wireless Systems standards are currently being developed for operation in the 60 GHz frequency range;


d)
that Multiple Gigabit Wireless Systems should be implemented with careful consideration to compatibility with other radio applications;

e)
that many administrations permit Multiple Gigabit Wireless Systems (MGWS) including RLAN devices to operate in the 60 GHz frequency range on a licence-exempt basis;


f)
that harmonized frequencies in the 60 GHz frequency range for the mobile service would facilitate the introduction of Multiple Gigabit Wireless Systems (MGWS) including radio local area networks (RLANs),

noting

[TBD]


recognizing

[TBD]


recommends


1
the Multiple Gigabit Wireless Systems (MGWS) standards in Section 3 of Annex 1; 


2
that Administrations should use Annex 1 for general characteristics of Multiple Gigabit Wireless Systems (MGWS);


Annex: 1

Annex 1

General characteristics on Multiple Gigabit Wireless Systems (MGWS)

1
Overview


MGWS radiocommunications network can be used in short range, line-of-sight and non-line-of-sight circumstances. Total range and performance will vary depending on the environment, but multiple gigabit performance is typically expected at ranges up to 100 m. These networks can be deployed with an access point as in existing WLAN deployments or without such an infrastructure.


When access points are used, they are mounted indoor with service covering an office space with a nomadic user terminal typically also used indoor, i.e. the entire WLAN system would be used in indoor environment. 


When access points are not used, MGWS devices are allowed to communicate by setting up direct links for data exchange. Communication range will vary, but key usages are typically confined at ranges of less than 10 m or within a single room in an indoor environment. Typical application is equipment to equipment (e.g. Laptop to Projector) and it may be assumed that while predominantly usages would be indoor, an occasional outdoor use may not be precluded.


2
Technical characteristics of MGWS


2.1
Examples of current allocations

USA

		Channel starting frequency (GHz)

		Channel spacing (MHz)

		Channel set

		Transmit power limit (e.i.r.p.)



		57.24

		2 160

		1, 2, 3

		40 dBm average
43 dBm peak





Europe

		Channel starting frequency (GHz)

		Channel spacing (MHz)

		Channel set

		Transmit power limit (e.i.r.p.)



		59.4

		2 160

		2, 3, 4

		57 dBm





Japan

		Channel starting frequency (GHz)

		Channel spacing (MHz)

		Channel set

		Transmit power limit (e.i.r.p.)



		59.4

		2 160

		2, 3, 4

		57 dBm





Australia

		Channel starting frequency (GHz)

		Channel spacing (MHz)

		Channel set

		Transmit power limit (e.i.r.p.)



		59.4

		2 160

		2

		57 dBm





Note that it is important that different MGWS standards employ the same channelization to promote a better coexistence in this frequency band.


2.2
Transmit mask
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2.3
Common characteristics


2.3.1
Transmit and receive operating temperature range


Three temperature ranges for full operation are required. Type 1, defined as 0 °C to 40 °C, is designated for office environments. Type 2, defined as –20 °C to 50 °C, and Type 3, defined as 
–30 °C to 70 °C, are designated for industrial environments.


2.3.2
Centre frequency tolerance


The transmitter centre frequency tolerance is ±20 ppm maximum for the 60 GHz band. 


2.3.3
Symbol clock tolerance


The symbol clock frequency tolerance is ±20 ppm maximum for the 60 GHz band. The transmit centre frequency and the symbol clock frequency are derived from the same reference oscillator.


2.3.4
Tx centre frequency leakage


The transmitter centre frequency leakage does not exceed –23 dB relative to the overall transmitted power, or, equivalently, 2.5 dB relative to the average energy of the rest of the subcarriers (in OFDM).


2.3.5
Transmit ramp up and ramp down


The transmit power-on ramp is defined as the time it takes for a transmitter to rise from less than 10% to greater than 90% of the average power to be transmitted in the frame. 


The transmit power-on ramp is less than 10 ns. 


The transmit power-down ramp is defined as the time it takes the transmitter to fall from greater than 90% to less than 10% of the maximum power to be transmitted in the frame.


The transmit power-down ramp is less than 10 ns.


2.3.6
Maximum input requirement


The receiver maximum input level is the maximum power level of the incoming signal, in dBm, present at the input of the receiver for which the error rate criterion (defined at the RX sensitivity section) is met. A compliant receiver has a receiver maximum input level of at least –33 dBm for each of the modulation formats that the receiver supports. 


2.3.7
Rates


Table 1


Rates for single carrier operation


		MCS Index

		Modulation

		NCBPS

		Repetition

		Code rate

		Data rate (Mbps)



		0

		π/2-DBPSK

		

		

		1/2

		27.5



		1

		π/2-BPSK

		1

		2

		1/2

		385



		2

		π/2-BPSK

		1

		1

		1/2

		770



		3

		π/2-BPSK

		1

		1

		5/8

		962.5



		4

		π/2-BPSK

		1

		1

		3/4

		1 155



		5

		π/2-BPSK

		1

		1

		13/16

		1 251.25



		6

		π/2-QPSK

		2

		1

		1/2

		1 540



		7

		π/2-QPSK

		2

		1

		5/8

		1 925



		8

		π/2-QPSK

		2

		1

		3/4

		2 310



		9

		π/2-QPSK

		2

		1

		13/16

		2 502.5



		10

		π/2-16QAM

		4

		1

		1/2

		3 080



		11

		π/2-16QAM

		4

		1

		5/8

		3 850



		12

		π/2-16QAM

		4

		1

		3/4

		4 620





Table 2


Rates for OFDM operation


		MCS index

		Modulation

		Code rate

		NBPSC

		NCBPS

		NDBPS

		Data rate (Mbps)



		13

		SQPSK

		1/2

		1

		336

		168

		693.00



		14

		SQPSK

		5/8

		1

		336

		210

		866.25



		15

		QPSK

		1/2

		2

		672

		336

		1 386.00



		16

		QPSK

		5/8

		2

		672

		420

		1 732.50



		17

		QPSK

		3/4

		2

		672

		504

		2 079.00



		18

		16-QAM

		1/2

		4

		1 344

		672

		2 772.00



		19

		16-QAM

		5/8

		4

		1 344

		840

		3 465.00



		20

		16-QAM

		3/4

		4

		1 344

		1 008

		4 158.00



		21

		16-QAM

		13/16

		4

		1 344

		1 092

		4 504.50



		22

		64-QAM

		5/8

		6

		2 016

		1 260

		5 197.50



		23

		64-QAM

		3/4

		6

		2 016

		1 512

		6 237.00



		24

		64-QAM

		13/16

		6

		2 016

		1 638

		6 756.75





2.3.8
Channel access schemes


The basic access scheme is Time Division Multiple Access (TDMA), which is necessary to deal with the challenges of operation in 60 GHz, the directional nature of communication, and applications such as wireless display. Contention-based access, such as provided by in Wi-Fi, should also be supported for usages including web browsing and file transfer.


3
Multiple Gigabit Wireless Systems (MGWS) standards


Below is a list of standards that address MWGS specifications:

1)
IEEE 802.11ad;

2)
IEEE 802.15.3c;

3)
ETSI EN 302 567 V1.1.1 (2009-03) Broadband Radio Access Networks (BRAN); 60 GHz Multiple-Gigabit WAS/RLAN Systems.

_____________

Attention: The information contained in this document is temporary in nature and does not necessarily represent material that has been agreed by the group concerned. Since the material may be subject to revision during the meeting, caution should be exercised in using the document for the development of any further contribution on the subject.
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Scope

This Report provides the general aspects of Multiple Gigabit Wireless Systems (MGWS) in frequencies around 60 GHz.

1
Introduction

Licence-exempt 60 GHz band makes it feasible to achieve multiple gigabit link throughput, and hence offers the ability to enable a multitude of new usages and applications such as:

1)
The next generation TV link – Transport uncompromised quality video for the next generation of HD colour depth and rates.

2)
Download gigabytes of contents in seconds – Send digital content between devices in 1/10th the time experienced today.

3)
Cordless computing – Gigabit speed wireless I/O and pristine wireless display allow the user to remove the cords between computing platforms and peripherals without performance compromise.

In all cases, the target is to reduce cable clutter, make connections easier and increase portability of consumer electronics, computers and peripherals.


2
Applications

The following distinct applications can be enjoyed with Multiple Gigabit Wireless Systems (MGWS):

1)
Two basic types of Wireless Display usages; 1) “Wireless HDMI” typically used to connect to CE equipment and 2) Wireless compute display, typically used to connect to computer monitors.

2)
Additional special cases of display and/or data streaming usages, e.g. mobile camcorder, multicast, etc.

3)
Three basic types of data / file transfers; 1) Kiosk to target device sync, 2) Peer to peer device sync, and 3) Computer IO and peripherals.


4)
LAN and horizontal backbone.

3
Deployment scenario


Three important deployment scenarios of MGWS are described. 


3.1
Home living room


An example of a home living room floor plan is show in Fig. 1. In this deployment, a set top box is transmitting a video stream (compressed or not) to the TV set. The separation between the set top box and the TV set is at least 3 metres.

Figure 1


Example of home living room floor plan
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3.2
Office conference room


An example of the office conference room floor plan is shown in Fig. 2. In this deployment, there are a mix of uses:


1)
Laptop transmitting lightly compressed video to projector.


2)
Multiple laptops connected to an access point that has a 60 GHz radio and, most likely, a lower frequency band radio in the 2.4 GHz and/or 5 GHz.


3)
Laptop connected to device performing sync-and-go file transfer. 


4)
Laptops connected to other laptops performing local file transfer. 


Figure 2


Office conference room floor plan
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3.3
Enterprise cubicle


The enterprise cubicle floor plan is shown in Fig. 3. In this deployment, there are a mix of uses within each cubicle:


1)
Laptop transmitting lightly compressed video to monitor.

2)
Laptop connected to an access point, possibly doing web browsing.

3)
Laptop connected to hard drive.

Figure 3


Enterprise cubicle floor plan
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4
System requirements


To exploit the full potential that MGWS can provide including the support of the applications and services described herein, certain system level requirements need to be satisfied:


1)
Throughput: every MGWS device should provide a means of achieving a maximum throughput, as measured at the top of the medium access control layer, of at least 1 Gbps data rate. 


2)
Range: the system should provide a means of achieving a range of at least 10 m at 1 Gbps, as measured at the top of the medium access control layer, in some NLOS PHY channel conditions.

In addition to the aforementioned requirements, when the system supports uncompressed video streaming the further requirements described in the table below need to be met.


		Parameter

		Value

		Description



		Rate

		3 Gbps

		Uncompressed video,
1 080p


(RGB): 1 920 × 1 080 pixels, 24 bits/pixels,60 frames/s



		Packet loss rate (8Kbyte payload)

		1e-8

		



		Delay

		10 ms

		





5
Technical characteristics


5.1
Transmit mask
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5.2
Modulation and data rates


To support the wide variety of usages envisioned for MGWS in both line-of-sight and non-line-of-sight channels, while providing a low cost and low power solution, the system should be scalable and support both single carrier (SC) and OFDM modulations.


SC modulations include BPSK, QPSK and 16-QAM, offering data rates of around 4 Gbps. OFDM modulations include BPSK, QPSK, 16-QAM and 64-QAM, offering data rates up to 7 Gbps.


5.3
Channel access


The basic access scheme should be Time Division Multiple Access (TDMA), which is necessary to deal with the challenges of operation in 60 GHz, the directional nature of communication, and applications such as wireless display. Contention-based access, such as provided by in Wi-Fi, should also be supported for usages including web browsing and file transfer.

5.4
Beamforming


Beamforming is the fundamental technology in MGWS that is needed to compensate for the additional 20 dB free space propagation loss in the 60 GHz band as compared to the 2.4/5 GHz bands. Beamforming utilizes multiple antenna elements to form a beam toward a certain direction with increased signal strength. This beamforming gain is achieved by transmitting phase shifted signals from multiple antenna elements. The signals are phase shifted so that the signals are added up coherently at the target location. The peak beamforming gain (Gb) increases as the number of antenna (Na) increases (i.e. Gb [dB] = 10log10Na). For example, 16 elements antenna array can provide approximately 12 dB of peak beamforming gain. If used at both the transmitter and the receiver, the additional 20 dB loss can be easily compensated. 


Compared to 2.4 GHz and 5 GHz bands, beamforming is well suited for MGWS in 60 GHz band since many antenna elements can be packed in a very small area. For example, a square antenna array with 16 antenna elements (4 × 4 configuration) can be packed in 1 cm2 when adjacent antenna elements are separated by half wavelength. This is a very critical aspect when considering small form factor MGWS devices.


Figure 4 illustrates how beamforming can be used within a home living room environment, where devices can communicate either though line-of-sight or non-line-of-sight links via reflections.


Figure 4


Example of multiple beamforming links in a home living room
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5.5
Spatial reuse


Although communicating over 60 GHz channels is challenging and requires a directional antenna with very high gain, this brings a new opportunity for spatial reuse amongst adjacent links (e.g., in the enterprise cubicle deployment). This is because as the gain of antenna increases, the beamwidth of the antenna decreases and thus more interference to and from neighboring links can be mitigated. Spatial reuse gain can be significant and needs to be exploited by MGWS.


Many simultaneous links, however, may also lead to increased interference if not designed carefully. Hence, means are needed to improve the performance of overlapping MGWS networks.

______________


Attention: The information contained in this document is temporary in nature and does not necessarily represent material that has been agreed by the group concerned. Since the material may be subject to revision during the meeting, caution should be exercised in using the document for the development of any further contribution on the subject.
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