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Abstract
This document contains editorial and technical modifications and comments on the sensing SG’s proposed CSD as presented in section 1.2 of document IEEE 802.11-19-2105r0.




[bookmark: _Toc209465391][bookmark: __RefHeading__5883_1944447809]All modifications are done with review mode switched on with respect to the original document. Comments are added whenever necessary for explanation.
1.2	5C requirements
[bookmark: _Toc209465392]1.2.1	Broad Market Potential
Each proposed IEEE 802 LMSC standard shall have broad market potential.  At a minimum, address the following areas:

a) Broad sets of applicability.

According to the research in [1], the global estimation of Wi-Fi economy will increase from $1.96 trillion to $3.46 trillion. And as of 2018, there are more than 340,846,887 Wi-Fi hotspots worldwide. Status of Wi-Fi market above can pave a broad way for WLAN sensing applications since the adoption of many applications are hindered by expensive dedicated sensing hardware, such as indoor locationlocalization sensors, home security and motion sensor systems and so onetc. 	Comment by Dash: Either use $ or USD for all financial numbers. I have replaced all occurences with $.

There are several market drivers for WLAN sensing, including:
· According to the report released by MarketandMarkets, the indoor location positioning market is expected to grow from $7.1 billion in 2017 to $41.0 billion by 2022, at a Compound Annual Growth Rate (CAGR) of 42.0% during the forecast period [2]. And Radio Frequency (RF)-based technology is also proposed as a key solution is proposed in this report. 
· According to another report [3], the global market for home security system market was valued at $40.66 billion in 2017 and is expected to reach $74.75 billion by 2023, at a CAGR of 10.40% during the forecast period. What’s moreAdditionally, the report pointed points out that the growth of the market can be attributed to the emergence of wireless technologies, and increasing customer awareness.

· According to the another report [4], gGesture rRecognition and tTouchless sSensing mMarket worth $34.25 bBillion USD by 2022 where the touchless sensing market including gesture-enabled products, such as smartphone, laptops, and tablets, and smart TVs , and so onetc., is expected to be worth USD $15.27 bBillion by 2022, growing at a CAGR of 17.44% between 2017 and 2022.

· According to the MarketandMarkets.com in their latest report [5], the smart home market including lighting controls, home healthcare, entertainment and other controls is expected to grow from USD $76.6 billion in 2018 to USD $151.4 billion by 2024, at a CAGR of 12.02%.



b) Multiple vendors and numerous users.

A wide variety of vendors currently build numerous products for WLAN sensing marketplace. According to the same reports above [2-5], many of the current players in the sensing applications market are also vendors for the WLAN sensing and thus it is anticipated that a substantial proportion of those vendors, and others, will participate in the standards development process and subsequent commercialization activities for WLAN sensing.	Comment by Dash: Existing product announcements can also be used as indication of rediness of vendors and market, in addition to market research documents.	Comment by Dash: Willingness to participate in standards development should not be considered as a market potential.

[bookmark: _Toc209465393]1.2.2	Compatibility

Each proposed IEEE 802 LMSC standard should be in conformance with IEEE Std 802, IEEE 802.1AC, and IEEE 802.1Q. If any variances in conformance emerge, they shall be thoroughly disclosed and reviewed with IEEE 802.1 WG prior to submitting a PAR to the Sponsor.

a) Will the proposed standard comply with IEEE Std 802, IEEE Std 802.1AC and IEEE Std 802.1Q? 
YES

b) If the answer to a) is no, supply the response from the IEEE 802.1 WG.


The review and response is not required if the proposed standard is an amendment or revision to an existing standard for which it has been previously determined that compliance with the above IEEE 802 standards is not possible. In this case, the CSD statement shall state that this is the case.
[bookmark: _Toc209465394]1.2.3	Distinct Identity
Each proposed IEEE 802 LMSC standard shall provide evidence of a distinct identity. Identify standards and standards projects with similar scopes and for each one describe why the proposed project is substantially different.

This project will focus on a WLAN that can efficiently support sensing capability. 

There is no other WLAN standard focusing on efficiently supporting sensing capability.
This amendment defines modifications to the IEEE 802.11 medium access control layer (MAC), to the physical layers (PHY) of High Throughput (HT), Very High Throughput (VHT), and Directional Multi Gigabit (DMG), and to PHYs under concurrent development (specifically, High Efficiency WLAN (HEW), Next Generation 60 GHz (NG60), and Extremely High Throughput (EHT)), including enhancements introduced in IEEE P802.11az defined in the Next Generation Positioning (NGP) ammendment, that enhance Wireless Local Area Network (WLAN) sensing (SENS) operation in the 2.4 GHz/5 GHz/6 GHz bands and in license-exempt bands frequency bands between 1 GHz and 7.125 GHz and above 45 GHz.  	Comment by Dash: Highlighting the fact that sensing is still feasible with the current standards, as discussed previously during the PAR document review. This project will focus on further enhancing the sensing capabilities.
[bookmark: _Toc209465395]1.2.4	Technical Feasibility
Each proposed IEEE 802 LMSC standard shall provide evidence that the project is technically feasible within the time frame of the project. At a minimum, address the following items to demonstrate technical feasibility:
a) Demonstrated system feasibility.

There’are already some WLAN based sensing products available in the market. The WLAN sensing project is focusing on improving the performance of WLAN sensing capabilitiesy.

The IEEE 802.11 WNG and SENS TIG/SG has reviewed many presentations indicating that the proposed functions enhancements are technically feasible. For example, please refer to [6-17] which list improvements related to efficiency, security, and accuracy to enhance current use case and enable new ones etc.	Comment by Dash: Focus should be on the planned enhancements instead of the use cases.

b) Proven similar technology via testing, modeling, simulation, etc.

IEEE Std. 802.11 technology is very mature and has a wide variety of legacy devices and a proven track record, with several billions of devices shipping each year. The increased capabilities envisioned for the baseband and RF parts necessary to implement the proposed amendment are in line with the current progress in technology and not expected to impinge testability.

The amendment will use modeling and simulation, based on real world deployment, as a tool for evaluating performance metrics.  
[bookmark: _Toc209465396]
1.2.5 Economic Feasibility
Each proposed IEEE 802 LMSC standard shall provide evidence of economic feasibility. Demonstrate, as far as can reasonably be estimated, the economic feasibility of the proposed project for its intended applications. Among the areas that may be addressed in the cost for performance analysis are the following:

a) Balanced costs (infrastructure versus attached stations).
WLAN equipment is accepted as having balanced costs. The development of Wireless capabilities features to support sensing capabilitiesy of WLAN network deployments will not disrupt the established balance.
b) Known cost factors.

Support of the proposed standard will likely require a manufacturer to develop a modified radio, modem and firmware. The cost factors for these transitions are well known and the data for this is well understood.

c) Consideration of installation costs.

The proposed amendment has no known impact on installation costs. 

d) Consideration of operational costs (e.g., energy consumption).
There are billions of WLAN systems in operation around the world. WLAN systems are recognized to provide a total cost of ownership (TCO) that provides a significant operation cost benefits. This amendment is not expected to change today’s operation costs.

e) Other areas, as appropriate.
None.
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