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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
a) that a minimum of 7GHz contiguous spectrum in the 57-66GHz would allow at least three channels for flexibility and improved connectivity;

recognizing
a) that both consumer and manufacturers will benefit from global harmonization of the 60GHz spectrum allocation and related rules;

recommends

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

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

Annex: 1
Annex 1

General characteristics of 60GHz Multiple Gigabit Wireless Systems (MGWS)
1. Overview

MGWS radiocommunications networks can be used in short range, line-of-sight and non-line-of-sight circumstances. Total communication range and performance will vary depending on the environment, but multiple gigabit performance is typically expected at ranges around 10m for in-room use. These networks can be deployed with an access point as in existing Wireless Local Area Network (WLAN) deployments or without such an infrastructure such as in existing WLAN and Wireless Personal Area Network (WPAN).

When access points are used, they are mounted indoor with service covering a home or 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 between the devices. Typical applications include equipment to equipment (e.g. Laptop to Projector) and a consumer electronics (CE) device to a kiosk, and it may be assumed that usage would predominantly be indoors.
2. Technical characteristics of MGWS


	
	
	
	

	
	
	
	



	
	
	
	

	
	
	
	



	
	
	
	

	
	
	
	



	
	
	
	

	
	
	
	



2.1 Spectrum

A minimum of 7GHz contiguous spectrum in the 57-66GHz would allow at least three channels for flexibility and improved connectivity. 
2.2

Channel bandwidth

System channel bandwidth of 2160 MHz or higher is recommended.  It is important that MGWS standards employ the same channelization in order to promote better coexistence in this frequency band.

2.3
Transmit mask
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In the figure above, fc is the channel center frequency.

2.4
Common characteristics
2.4.1
Transmit and receive operating temperature range

Transmit and receive operating temperature range should be between -30 C and 70 C.
2.4.2
Centre frequency tolerance

The transmitter centre frequency tolerance should be a maximum of ±20 ppm for the 60 GHz band. 
2.4.3
Symbol clock tolerance

The symbol clock frequency tolerance should be a maximum of ±20 ppm for the 60 GHz band. The transmit centre frequency and the symbol clock frequency should be derived from the same reference oscillator.
2.4.4
Tx centre frequency leakage

The transmitter carrier frequency leakage should 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).
2.4.5
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 should be less than10 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 should be less than 10 ns.

2.4.6
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 should have a receiver maximum input level of at least –33 dBm for each of the modulation formats that the receiver supports. 

2.4.7
Rates
A range of data rates should be provided to ensure that operation of the MGWS is possible over a range of conditions. Lower data rates can be used to increase range and reduce susceptibility to interference prior to setting up beam forming parameters that may be necessary for high data rate operation. The minimum data rate should be at least 1 Gbps.
It is also recommended that both Single Carrier (SC) and OFDM modes be supported to meet the needs of a range of device types and use cases.




	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	




	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


2.4.8
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 Wi-Fi, should also be supported for usages including web browsing and file transfer.
2.5
Parameters for coexistence

For improved coexistence, it is important that all MGWS utilize the same channelization. 
Examples of channelization:

1) IEEE:
a. IEEE 802.11ad draft specification defines a channel bandwidth of 2160 MHz for its draft specification.
b. The current IEEE Std 802.15.3c-2009 defines a channel bandwidth of 2160 MHz.
Prior to starting operation on a channel, a MGWS should scan the channel in an attempt to ensure that its operation will not cause interference to other MGWS operating on that channel. 
Examples of interference mitigation techniques:

1) IEEE:
a. The IEEE 802.11ad access point should not start a network on a channel where the signal level is at or above -48dBm or upon detecting a valid IEEE 802.15.3c Common Mode Signalling (CMS) preamble at a receive level equal to or greater than -60 dBm. Several other interference mitigation techniques are defined such as channel switching, transmit power control, beamforming, to name a few.
b. IEEE Std 802.15.3c-2009 does not allow a piconet controller to start a new piconet on a channel currently occupied by another piconet controller. A Common Mode Signalling (CMS) method has been defined to allow multiple piconet controllers to share access in a channel using TDMA slots allocated to child piconets.
2.6
Receive sensitivity levels

Receive Sensitivity levels are typically between -48 and -78 dBm.

Examples of receive sensitivity levels:
1) IEEE: In the IEEE 802.11ad draft specification, the PER is less than 1% (5% for MCS 0) for a PSDU length of 4096 octets (256 octets for MCS 0). 
NOTE – For RF power measurements based on received power density and the input level shall be corrected to compensate for the antenna gain in the implementation. The gain of the antenna is the maximum estimated gain by the manufacturer. In the case of the phased-array antenna, the gain of the phased-array antenna is the maximum sum of estimated element gain minus 3 dB implementation loss.


	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2.7
Clear channel assessment (CCA) rules

MGWSs may employ clear channel assessment (CCA) rules to mitigate interference caused to other MGWSs.

For example, in the case of IEEE 802.11ad there are three MCS sets defined and there are specific CCA rules for each MCS set. The three MCS sets are:

a) MCS0: known as the Control MCS and which is based on single-carrier (SC) modulation.
b) MCS11 through MCS12, and MCS25 through MCS27: the SC MCS set.

c) MCS13 through MCS24: the orthogonal frequency division multiplexing (OFDM) MCS set.
As such, the IEEE 802.11ad draft specification defines CCA rules applicable to each MCS set, as follows:
a) Control MCS: The start of a valid Control MCS transmission at a receive level greater than the minimum sensitivity for Control MCS (-78dBm) shall cause CCA to indicate busy with a probability > 90% within 3µsec. 

b) SC MCS set: The start of a valid SC MCS transmission at a receive level greater than the minimum sensitivity for MCS1 (-68dBm) shall cause CCA to indicate busy with a probability > 90% within 1usec. The receiver shall hold the carrier sense signal busy for any signal 20dB above the minimum sensitivity for MCS 1.

c) OFDM MCS set: The start of a valid OFDM MCS or SC MCS transmission at a receive level greater than the minimum sensitivity for MCS13 (-66dBm) shall cause CCA to indicate busy with a probability >90% within 1usec.
3. Multiple Gigabit Wireless Systems (MGWS) standards

Below is a list of standards that address MWGS specifications:
1)
IEEE 802.11ad (currently a draft standard);
2)
IEEE Std 802.15.3cTM-2009;
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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