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Five Criteria

11.5.1 Broad Market Potential 
A standards project authorized by IEEE 802 LMSC shall have a broad market potential. Specifically, it shall have the potential for: 

a) Broad sets of applicability.
According to ABI Research, demand for WLAN ICs is expected to grow at a ~20% Compound Annual Growth Rate (CAGR) from 2012 to 2016 and worldwide Wi-Fi IC sales are expected to exceed 2 Billion units per year in 2015. According to ABI Reseach, in 2016 two thirds of the WLAN ICs will include 60 GHz.  The China market is expected to grow faster than worldwide Wi-Fi ICs growth.
There are several market drivers for Very High Throughput wireless LAN, including:

•
Never ending quest for higher performance computing drives higher processing power.  IO and Network speeds needs to grow proportionally to maintain comparable system level performance and cater to a positive user experience.
•
Media appliances are moving to HD content, driving 10X storage capacity and bandwidth requirements, wireless LAN throughput must grow in order to serve those media links at home and in the office. 

•
Mainstream Wired LAN products have shifted to Gigabit per second speeds.  The trend for a purely wireless campus drives the need for wired equivalent multi-Gigabit per second wireless solutions.
•
As wireless network density grows, there exists an increasing need for additional capacity and reduced cell sizes. Additional high bandwidth channels are needed for efficient support of high throughput usage.
•
Corporate computing is shifting to a centralized processing model with lower cost “thin” clients that act as “semi-dumb terminals”.  With a motivation to reduce Capital and Operational Expenditures, this new model changes the nature of network traffic and drives much higher KVM (Keyboard, Video, Mouse) content, which in turn drives increases in bandwidth and reduction in latencies.
Such usage models are described in:

11-07/2988r4 Wi-Fi Alliance (WFA) VHT Study Group Usage Models
11-09/0583r0 Amendment to WFA Usage Models
11-07/2587r0 VHT Applications

b) Multiple vendors and numerous users. 
According to ABI Research, Wireless LAN ICs shipment will reach 2 Billion units in 2015, and there is little doubt that all incumbent WLAN vendors and very likely new vendors will participate in standard definition and will develop a high throughput WLAN solution. This activity will stimulate the current and future WLAN market. Rapid adoption of new WLAN and GbE technologies proved that users demand additional performance and vendors have a commercial incentive to drive this additional goodness. According to ABI Reseach, in 2016 two thirds of the WLAN ICs will include 60 GHz.  Multiple vendors have developed the IEEE802.11ad products and users will benefit from the IEEE802.11ad products in the near future.    

c) Balanced costs (LAN versus attached stations). 
The proposed amendment to IEEE 802.11(ad) is expected to show similar balance between end-station and network infrastructure (e.g., access points) to that of previous WLAN options
11.5.2 Compatibility 
IEEE 802 LMSC defines a family of standards. All standards should be in conformance: IEEE Std 802, IEEE 802.1D, and IEEE 802.1Q. If any variances in conformance emerge, they shall be thoroughly disclosed and reviewed with IEEE 802.1 Working Group. In order to demonstrate compatibility with this criterion, the Five Criteria statement must answer the following questions.
a) Does the PAR mandate that the standard shall comply with IEEE Std 802, IEEE Std 802.1D and IEEE Std 802.1Q? 
b) If not, how will the Working Group ensure that the resulting draft standard is compliant, or if not, receives appropriate review from the IEEE 802.1 Working Group 

Compatibility with IEEE 802 requirements will result from keeping the MAC SAP interface the same as for the existing 802.11 standard.  The proposed amendment shall introduce no 802.1 architectural changes.  The MAC SAP definition shall not be altered, ensuring that all LLC and MAC interfaces are compatible to and in conformance with the IEEE 802.1 Architecture, Management and Internetworking standards.  New managed objects shall be defined as necessary in a format and structure consistent with existing 802.11 managed objects.

11.5.3 Distinct Identity 
Each IEEE 802 LMSC standard shall have a distinct identity. To achieve this, each authorized project shall be: 

a) Substantially different from other IEEE 802 LMSC standards. 
The proposed amendment is to allow the usage of a smaller frequency band in 59-64GHz and the freuqnecy band in 43.5-47GHz (pending for approval) to support wider WPAN applications such as larger coverage and lower-power portable devices. This work will ensure the coexistence with IEEE 802.11ad and IEEE 802.15.3c, and create a solution compatible with existing IEEE 802.11 deployments.  
b) One unique solution per problem (not two solutions to a problem). 
The proposed amendment to 802.11 will provide a unique solution for the Chinese 59-64 GHz frequency band and 43.5-47 GHz frequency band (pending for approval). 

c) Easy for the document reader to select the relevant specification. 

An introduction sub-clause will be added to clause 4, which will highlight MAC and PHY modifications for 59-64 GHz frequency band and their associated clauses.
A new PHY will be created for 43.5-47 GHz frequency band. An introduction sub-clause will be added to clause 4, which will highlight MAC modification for 43.5-47 GHz frequency band and their associated clauses. 
11.5.4 Technical Feasibility 
For a project to be authorized, it shall be able to show its technical feasibility. At a minimum, the proposed project shall show: 

a) Demonstrated system feasibility. 
There are already 60 GHz products available in the market. The amendment is to further validate the design to support dynamic bandwidths in Chinese 59-64 GHz frequency band and 43.5-47 GHz frequency band (pending for approval). 

b) Proven technology, reasonable testing. 

The 60 GHz has been referenced for quite some time as a technology used for > 1 Gbps communication.  802.11 is a mature technology which has a wide variety of legacy devices and a proven track record, with hundreds of millions of devices shipping each year. The silicon prototype demonstration based on 802.11ad is available in the market.
The 45 GHz has been referenced as a technology used for > 1 Gbps backhaul communication. It is a similar technology to 60 GHz. 

c) Confidence in reliability. 
Analysis of current WLAN products and of proposals for potential candidate approaches provides confidence in the reliability of the proposed solutions.  The Study Group envisions that the proposed amendment will result in similar or improved reliability over current levels.

11.5.4.1 Coexistence of IEEE 802 LMSC wireless standards specifying devices for unlicensed operation 


· A WG proposing a wireless project is required to demonstrate coexistence through the preparation of a Coexistence Assurance (CA) document unless it is not applicable. 
· The WG will create a CA document as part of the WG balloting process. 
· If the WG elects not to create a CA document, it will explain to the Sponsor the reason  the CA document is not applicable. 
The working group will create a CA document as part of the WG balloting process. The definition for coexistence is as defined in 802.15.2, with the shared environment being the 43.5-47 GHz and 60 GHz band in home and enterprise.
11.5.5 Economic Feasibility 

For a project to be authorized, it shall be able to show economic feasibility (so far as can reasonably be estimated) for its intended applications. At a minimum, the proposed project shall show: 

a) Known cost factors, reliable data. 
Support of the proposed amendment will require a manufacturer to develop a modified radio, modem and MAC.  This is similar in principle to the transition between 802.11n and 802.11ad.  The cost factors for these transitions are well known and the data for this is well understood.

b) Reasonable cost for performance. 
The new amendment will provide manufacturers the option of supporting very high throughput for China market. In general, the cost factor changes needed to implement the extensions envisioned by the study group are within the capabilities of existing technology. Competition between manufacturers will ensure that costs remain reasonable.

c) Consideration of installation costs.

For some configurations and use cases installed devices may benefit from a faster backhaul than 802.11n.  The cost factors for such transitions are well known and balanced.
References:

1) 11-08-0806-07-vht- VHT 60GHz PAR plus 5C’s
2) ECC, Fixed Service in Europe Current Use and Future Trends Post-2002, Lisbon, February 2002
Abstract


IEEE 802.11 China MM-Wave 5C’s











�Get real name, and check year





Submission
page 5
Xiaoming Peng, Eldad Perahia

