





Before the

FEDERAL COMMUNICATIONS COMMISSION

Washington, D.C. 20554
	In the Matter of 

 Amendment of the Commission‘s Rules with Regard to Commercial Operations in the 3550-3650 MHz Band 




	
	GN Docket No. 12-354


Via the ECFS

Comments Of IEEE 802

1. IEEE 802
 respectfully submits its Comments in the above-captioned Proceeding
.
2. IEEE 802, as a leading consensus-based industry standards body, produces standards for wireless networking devices, including wireless local area networks (“WLANs”), wireless personal area networks (“WPANs”), wireless metropolitan area networks (“Wireless MANs”), and wireless regional area networks (“WRANs”).  Included in our standards development activity is an emphasis on coexistence, which is the focus of our Wireless Coexistence working group. We appreciate the opportunity to provide these comments to the FCC.
introduction

3. On December 12, 2012 the Commission issued a Notice of Proposed Rulemaking, under GT Docket 12-354, in which the Commission seeks comments related to spectrum sharing in the 3550-3650 MHz and the 3650-3700 MHz Band.
4. IEEE 802 applauds the President’ s Council of Advisors on Science and Technology (PCAST) report promoting spectrum sharing and more efficient use of spectrum through new cognitive radio technologies, receiver standards and interference mitigation techniques.
5. IEEE 802 applauds the Commission for adopting the recommendations of the PCAST report for finding novel ways to use the spectrum for commercial uses.
6. IEEE 802 agrees with the FCC that the spectrum should not remain unused if there are radio technologies that can make use of the spectrum while preserving the established regulatory framework. Spectrum can be shared in frequency, time and space. 
7. The IEEE 802 supports the FCC’ s Notice of Proposed Rule Making, to create a new Citizens Broadband Service in the 3550-3650 MHz band (3.5 GHz Band) which will promote major advances that enable more efficient use of radio spectrum. 
8. We agree with the commission as stated in Paragraph 3 (hereinafter “Paragraph” followed by the paragraph number), that increased use of small cell network deployments can multiply wireless capacity within existing spectrum resources. 
9. IEEE 802 believes that technologies can be developed that can support not only small cell deployment in these bands but even macro-cell deployments
.

10. 
11. 
12. IEEE 802 supports the establishment of a regulatory framework as suggested in Paragraph
 7 permitting the opportunistic use of cognitive unlicensed and licensed devices in these Bands.  We agree with the FCC that opening up the 3550-3700 MHz spectrum to cognitive radio sharing technology can spur innovation to address meaningful communications needs of consumers, businesses and governments.
IEEE 802 supports spectrum sharing in time, frequency and space to improve spectrum utilization 
13. 
14. 
15. 
IEEE 802 RecommendS A RIGOROUS ANALYSIS of SPATIAL Separation around fixed satellite service IS REQUIRED
[Peter Ecclesine proposes comments which recommend the creation of a more rigorous method for determining the exclusion zone from FSSS, and a re-examination of the size of the guard band to FSSS. Propose requiring FSSS license holders to improve the immunity of their sites from interference.]
16. IEEE 802 observes that good fences make good neighbors. 

17. The FSSS industry has 20 years experience with a fence of moderately good conducting material around an FSS receiver site (e. g. http://www.panynj.gov/real-estate-development/teleport.html click on the ‘map’) showing that receivers are protected from terrestrial interference. 

18. Another issue requiring rigorous analysis is the size of the guard band below 3700 MHz required to protect FSSS reception.

19. Our experience in the 3650-3700 MHz band indicates that if FSSS protection was by power control and OOBE and not spatial separation, the number of deployments would be at least double what it is today.
20. The commission has stated in Paragraph 41, the rules developed for the TV White Spaces (TVWS) are applicable to these bands as well. IEEE 802 has created multiple Standards for White Space Device (WSD) deployments in the TV Bands that can access the database service and based on parameters defined there, can change their radio parameters to utilize the spectrum at a given location and at a given time. 
21. IEEE 802 believes that technologies exist to enable real time and semi real time spectrum sharing, where such sharing can be enabled through higher layers such as the database (also referred to as the SAS in the NPRM), through some network layer co-existence techniques, spectrum sensing or even via real time access of specially designed beacons signals.  
IEEE 802 working groups have incorporated spectrum sensing mechanisms for spectrum sharing into some of their standards

17. FCC in Paragraph 125 has asked if spectrum sensing techniques may be deployed for spectrum sharing and interference mitigation in these bands. 

18. Some of the IEEE 802 Working Groups, such as the 802.22 Working Group on Wireless Regional Area Networks (RAN) has investigated a variety of spectrum sensing techniques such as cyclostationary approaches, higher order statistics, covariance based approaches, matched filter, energy detection etc. to detect and recognize the signals of interest. The IEEE 802.22-2011™ standard has created a dedicated Annex that describes these techniques and provides detailed quantitative performance comparisons for various techniques using over-the-air TV Broadcast captured signals that were provided to the various participants. 

19. 802.22 investigated techniques that would allow detection of signals, some 20 dB below the noise floor.  For this case, the use of a combination of techniques, such as energy (interference) detection, Receiver Signal Strength Indication (“RSSI”) monitoring, and more complex feature based techniques described above, were needed to detect and identify the signal.
20. In general we believe that spectrum sensing of incumbents is challenging in environments with large signal dynamic range. However when a signal is specifically designed to be detected (e. g. beacon), spectrum sensing becomes more feasible and reliable.   
21. We continue to believe that spectrum sensing will play an important role in Dynamic Spectrum Access and Spectrum Sharing. The use of spectrum sensing as a mitigation technique in the 3550-3650 MHz band needs further investigation.
IEEE 802 SUPPORTS the use of NOVEL INTERFERENCE MITIGATION TECHNIQUES SUCH AS SIGNAL BEACONS TO ENABLE SPECTRUM SHARING 
25. In Paragraph 149 and 152, FCC has asked if a beaconing technology can be applied for interference mitigation in these bands.
26. IEEE recently authorized a revision project to add Advanced Beaconing capabilities to the IEEE Standard 802.22.1™-2010 to enable spectrum sharing in the 3550-3650 MHz band with existing radars and fixed satellite earth stations. This revision PAR was introduced to support the PCAST report promoting spectrum sharing and more efficient use of spectrum through new cognitive radio technologies and interference mitigation techniques. 

27. According to the current plan, FCC proposes to use database service or a Spectrum Access System (SAS) driven operation which will enforce large exclusion zones along the US coastline to protect U.S. Navy coastal operations and other Department of Defense test and training areas. Such large exclusion zones will not allow majority of the large cities along the US coast to gain benefits from this spectrum. 

28. However, advanced beaconing approaches, such as the one developed in the IEEE Standard 802.22.1-2010 originally designed for interference protection of licensed wireless microphones may be used for these bands. Such an advanced beacon, will enable spectrum sharing and make 100 MHz of spectrum available nation-wide, and especially in the coastal areas where significant US population resides. Such a beaconing approach allows spectrum sharing operation in real time and dynamically, which otherwise could not be supported through any other means easily. 

29. The designed beacon will contain peace time temporal patterns of the radars which when combined with some universal time clock such as GPS can help commercial communications systems to use the empty time slots for their operation. During emergency scenarios, the beacon will be able to send urgent messages, to ask all the commercial systems to shut down immediately. Enhanced security features, spectrum management, self organizing network and relay capabilities will also be included in the beacon specification. 
30. Hence, signal beacons will add a new capability for real time dynamic and locally / regionally optimized spectrum sharing which will enhance the spectrum efficiencies and allow the FCC to reach its goal. Also, such an approach that will allow nation-wide deployment of services in these bands including the US coastal areas will result in added revenues. 
IEEE 802 SUPPORTS the use of variety of interference mitigation techniques that can be deployed cooperatively to enhance the spectrum efficiency
31. As stated in Paragraph 153, IEEE 802 agrees that some of the mitigation techniques described above may be employed cooperatively with other mitigation techniques resulting in greater compatibility than could be achieved by either technique individually. 


25. 
26. 
27. Data base Spectrum Access System (SAS) can be a large part of interference mitigation technique for fixed satellite stations (FSS) required to be protected in 3550-3700MHz, and can be incorporated in real time with embedded GPS in a networked architecture. Further the FSS antenna is a highly directional and protection can be tailored to optimize the antenna dishes directivity which is most likely aimed at geo-stationary satellites. 
28. Interference to FSS can be addressed in 3 parts being 1) in-band signal disruption, 2) intermodulation interference from larger out-of-band signals, 3) receiver saturation. Understanding these characteristics along with antenna dish directivity interference protection can be tailored for optimum spectrum efficiencies.
29. Hence further investigation is necessary for creating such exclusion zones  
We Agree that Spectrum should not remain unused if there are radio technologies that can make opportunistic use of the spectrum
30. IEEE 802 supports FCC’ s goal to enable more efficient use of spectrum in numerous innovative ways as suggested above. 

31. [The following is added as a placeholder for comments by 802.11.]

32. Operating principles proposed for the 3.5 GHz band:

a. Put spectrum to use. Ease of access/use is more important than unlicensed allocations. Most spectrum is not allocated everywhere, all the time. Most spectrum can be shared. Imagine unlicensed car driving, with manufacturers responsible for damages. We accept drivers licenses in return for being allowed to drive, we should accept citizen spectrum use licenses in return for being allowed to use specific spectrum.

b. In shared bands, Spectrum sensing cannot know the legal status of the sender. Knowing comes from secure communication. 
33. In conclusion
 section 157 the IEEE 802 is also interested in working
 with FCC, NTIA and DoD for sharing spectrum between federal, DoD and non federal users, creating a paradigm shift in the way spectrum is shared.  
CONCLUSION

34. IEEE 802 applauds the President’ s Council of Advisors on Science and Technology (PCAST) report promoting spectrum sharing and more efficient use of spectrum through new cognitive radio technologies and interference mitigation techniques.
35. IEEE 802 applauds the Commission for adopting the recommendations of the PCAST report to find novel ways to use the spectrum for commercial uses.
36. IEEE 802 has and continues to develop technologies that will support the regulatory framework to be established in the 3550-3650 MHz bands. 
Respectfully submitted,
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�This statement is pointless


�What point is this when the NPRM proposes Part 95 operation? 803.11y was Part 90 operation in 3650-3700 MHz and is missing from the paragraph. They say WiMAX 17 times and Wi-Fi 17 times so they know what IEEE 802 is and does.


�More flab useless to making a case for anything.


�This is not a conclusion, nor a comment on the proceeding;. The fact that we submit comments show we participate in the process.. Delete this meaningless sentence.


�How exactly has this worked in the past? Who is it that THE IEEE 802 worked with?
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