Alvarion Comments Federal Communications Commission FCC 03-322

Beforethe
Federal Communications Commission
Washington, D.C. 20554

In the Matter of

Facilitating Opportunities for Hexible, Efficient, ET Docket No. 03-108
and Reliable Spectrum Use Employing Cognitive
Radio Technologies

ET Docket No. 00-47

Authorization and Use of Software Defined
Radios

N N N N N N N N N

ALVARION COMMENTSTO
NOTICE OF PROPOSED RULE MAKING AND ORDER

INTRODUCTION

Alvarion appreciates the opportunity to register officid comment with respect to the FCC's
Notice of Proposed Rulemaking regarding the Hexible, Efficient, and Reliable Spectrum Use Employing
Cognitive Radio Technologies.

Alvarion isthe world' s leading pure play provider of wirdless broadband solutions and we are a
very pro-active leader. We develop and market carrier-class solutions from 800 MHz to 26 GHz,
covering applications as diverse as high-speed Internet access, TDM voice, cdlular backhaul, mobile
broadband, public hotspots, and enterprise bridging. While Alvarion’s leadership may be measured in
units deployed (more than 1.5 million), countries deployed (over 125), and most any other significant
metric, Alvarion has aso been aprincipa leader in the wireless standards development process from the
first IEEE 802.11 WLAN standard to the recent |EEE 802.16.

From Iceland to Chile, from Indiato Irdland, from Namibia to Russa, from Cambodia to New
Zedand, the globe' s largest wireless broadband deployments in amost every region are Alvarion based.
In the U.S,, gpproximately 200 telephone companies, 80 utilities, 1,000 ISPs, many municipalities,
severd large regiond cdlular carriers, and a number of cable MSO's are ddlivering wireless broadband
services to several hundred thousand subscribers using Alvarion’s BreezeA CCESS multi- point solution.
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BreezeACCESS integrates 900 MHz, 2.4 GHz, MMDS, 3.5 GHz, and multiple 5 GHz bands into a
sngle solution with end user speeds from 3Mbps to 24 Mbps. Significant deployments can be found in
markets as rura as Jefferson County, Nebraska with a population as of only 8,250, but where Diode
Communications has over 1,000 fixed wireless broadband customers to as metro as San Diego County,
Cdifornia, where over 500 sheriff’ s deputy vehicles have mobile broadband access.

Accordingly, as a market leader, Alvarion accepts the responsibility and respectfully offers the
following comments to the Commission.

. DISCUSSION

As a matter of preface to our comments, Alvarion concurs with the Commissions definition of
cognitive radio, “A cognitive radio (CR) is aradio that can change its transmitter parameters based on
interaction with the environment in which is operates” We understand the key bendfit is the ability of
cognitive radio technologies to adapt a radio’'s use of spectrum to the red-time conditions of its
operating environment to offer regulators, licensees, and the public the potentid for more flexible,
efficient, and comprehensve use of avallable gpectrum while reducing the risk of harmful interference.
With this being said, our comments will focus on certain technica points and the practica issues of using
cognitive radio technologies for Wirdless Broadband Solutions.

As gated in paragraph 11 of the NPRM, radios with cognitive capabilities are aready in use.
Some radios such as wireless LAN devices can learn which frequencies to use by passvely scanning
and ligening for its access point (AP) and Unlicensed Nationa Information Infrastructure (U-NII)
devices operating in the 5.25-5.35 GHz and 5.47-5.725 GHz bands incorporate dynamic frequency
sdection and transmit power control to avoid interference to Federd Government operations.
Additiondly, in the 902 — 928 MHz and 2.4 — 2.4835 GHz bands, Alvarion has hybrid digitd radios
(hybrid frequency hopping digitd transmitter) that can find and learn the frequencies in use by the base
gation radio, which has been configured to operate on unoccupied frequencies. “Listen before talk”
mechanisms such as those used by wirdless LAN devices have dlowed for sharing of the spectrum in
the time domain. The datigical nature of network traffic demands have worked well with such
mechanisms. However, network traffic is becoming more deterministic because of gpplications such as
voice over IP (VolP) and video over IP. These gpplications are very senstive to network latency,
jitter, and packet losses. The requirement to maintain Quality of Service (QoS) is paramount to any
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broadband service, wired and wireless dike. Vendors have independently crested mechanisms to
increase spectra efficiency, improve spectral reuse, and maintain certain levels of QoS. Y, there are
no mechanisms compatible between vendors which alows for sharing of the spectrum while maintaining
QoS to time sendtive gpplications. To address this problem, the IEEE 802.16 wirdess broadband
standards committee is currently taking under congderation the following proposd, “Spectrum sharing in
License Exempt bands — protocol proposal |EEE C802.16d-04/30", which provides a mechanism for
physicd layer transmit synchronization between spectrum sharing between unlicensed devices.

NPRM paragraph 31 seeks comment on dl issues rdated to the application of cognitive radio
technology, including the frequency bands and sarvices that are mogt likdy to benefit from this
technology. While we contend the capabilities described in NPRM paragraphs 22 — 30 would
enhanced spectrum sharing, we want to emphasize the issues that arise between the two expected co-
existence scenarios for cognitive radios.

A. Co-existence between unlicensed devices

Co-exigtence between unlicensed devices (cognitive or non-cognitive) will not be on an equd
far level. Unlicensed devices currently exist in vast numbers today and are not cognitive and many
employ no means of sharing spectrum. (We understand this is a key motivator for the commission to
adopt new rules). However, as an example, if a new wireless broadband cognitive radio system is put
into service by a Wirdess Internet Service Provider (WISP) and then a cognitive or non-cognitive
indoor device (cordless phone, WLAN, ec.) starts to transmit, (and is received above the proposed
threshold) the cognitive WISP radio will be forced to yield, either reducing power or vacating the
channd. Either way, the WISP subscriber suffers an outage to service, however brief. In the same
scenario, the indoor devices may comply with the proposed high power detection threshold, yet will not
receive the signas from the WISP base station above the detection threshold at the same leve the
outdoor subscriber does, the indoor device then starts transmitting & the higher power levd. For this
reason we fed that indoor devices, that share the same spectrum as outdoor devices used for
broadband services, should not be permitted to use higher trangmitter power levels. Wirdess
broadband systems require a high level of predictability and consstency in order to offer service. This
includes enough spectrum to deliver the subscribed data service, the abilities to plan coverage (cell
planning), and as mentioned earlier, mechanisms to dlow QoS. A key word here is “plan” A typicd
wireless operator will, after determining the business feasihility in his target area, perform a spectrum
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and dte survey to determine how much spectrum and at what leve it isin use, determine the locations to
indall base stations to cover the target area, and make a cell plan using the available spectrum. The cell
plan involves determining which frequencies to assign to each sector of each cell and base gation. As
well, the plan must account for a predictable cell range relative to the band used and the power
dlowable. The proper method ensures that adjacent channd interference and cell-to-cdll interference is
minimized aong with the making the mogt efficient use of the available spectrum. Thisis a complex and
coordinated effort, even when the planning is limited to asingle band. While some cognitive capabilities
will hep minimize these complexities, others will meke it extremdy difficult to offer any type of
determinigtic service, as each band a cognitive radio may move to will have disinct propagation
characterigstics and power rules. Allowing higher tranamitter power levels could have destabilizing
effects on wireless broadband operations without proper coordination.

The Commission proposes to define “unused spectrum” as spectrum with a measured aggregate
noise plus interference power no greater than 30 dB above the caculated thermal noise floor within a
mesasurement bandwidth of 1.25 MHz, and that a device must be able to sense across the entire
authorized band of operation to determine spectrum occupancy before commencing transmissions a
higher power. This represents a -83 dBnm/MHz threshold for “unused spectrum.” This levd of Sgnd will
leave many wireless broadband subscribers, capable of operating reliably a Sgnd leves in the low
90's, in the “unused spectrum” category and subject to increased levels of interference from a nearby
transmitter that switched to high power mode. Most wireless broadband systems transmit bursts of
packets to their subscriber units. Determining if the spectrum is avalable is therefore a function of
measurement time. Any “spectrum in-use” sensing method should take into account the average signa
level measured over enough time to take into count the duty cycle of the other unlicensed system. The
spectrum may be “in-use’, but a alow duty cycle, dlowing another system to transmit in the gaps.
Trangmitting at a high power level should be permitted if, 1) the transmitted energy outside the occupied
bandwidth is attenuated sufficiently to prevent interference with systems on adjacent frequencies and, 2)
high-power device identifies itsdf by using a specia frame start marker (reference IEEE C802.160/04-
30 mentioned earlier). Otherwise, the “unused spectrum” threshold must be lower than -83 dBm/MHz.
The lagt thing we want to see is a “shouting” contest that ripples throughout the wireless broadband
service area Where tranamitters are switching between high power and low power as they fasdy detect
“unused spectrum.”
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B. Co-existence between unlicensed devices and licensed devices

Co-exigence between unlicensed devices and licensed devices is much ampler since the
licensed devices are a a known location, with known power and on known frequencies. This may not
be the case with dl primary licensed users of a band, never the less the variables are fewer. Cognitive
capabilities such as DFS and TPC dready demondtrate the abilities for unlicensed equipment to share
the spectrum with licensed devices. In paragraph 11 of section B, the Commission asks for comment
on the use of geo-location technologies for the unlicensed device to determine if it is to operate away
from licensed systems. Incorporating GPS or other geo-sensing technologies would be both unreliable
and burdensome. If the receiver were shadowed by buildings or trees, the GPS signa may be blocked
and not provide accurate location information. Also, the addition of more eectronics to the equipment
drives the cost up a atime in the indudry life cycle when wireless lroadband equipment is aready
under price pressure because of declining costs of cable and DSL modems. We agree that frequency
bands that are geogrephicadly under-utilized offer an ided opportunity for unlicensed wirdess
broadband. In addition to cognitive capabilities such as “in use spectrum” sensing, centra coordinated
DFS and TPC, we support the idea of an operationad permit. Such a permit would be obtained by the
wirdless broadband operator by completing an application online through a system like the FCC
Universd Licenang System, supported by the FCC. The online system would require information such
as location, height, desired frequency band and EIRP of the proposed base stations and service areas
(by zip code or other means). The gpplication would be compared to FCC and/or NTIA databases to
determine if the proposed system would be in conflict with any licensed service. If no conflict is
determined, the permit would be granted. If a conflict is determined, the online system could offer
suggest dternate frequency bands and/or a reduced transmitter power limit.

C. Proposed changes to Sections 15.247 and 15.249 of therules

The Commisson proposes to dlow a transmitter power increase of up to 6 times
(approximately 8 dB) higher than the current limitsin the 902-928 MHz, 2400-2483.5 MHz and 5725-
5850 MHz bands under Section 15.247 of the rules, and in the 902-928 MHz, 2400-2483.5 MHz,
5725-5875 MHz and 24.0-24.25 GHz bands under Section 15.249 of the rules. Specificaly, the
proposed maximum transmitter power levels or maximum field srength leves in aress with limited
spectrum use would be:

a.  Spread Spectrum Devices (8 15.247)
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= 6 waits for digitd transmisson systems and the following frequency hopping
gysems  systems in the 2400-2483.5 MHz band using at least 75 hopping
channds, dl systems in the 5725-5850 MHz band and systems in the 902-
928 MHz band using at least 50 hopping channds

= 1.5 waits for frequency hopping systems in the 902-928 MHz band using at
least 25, but fewer than 50 hopping channds

= 0.75 waitts for frequency hopping systems in the 2400-2483.5 MHz band
using fewer than 75 hopping channels

b. Unlicensed operation in the 900 MHz, 24 GHz, 5.8 GHz and 24 GHz bands (8
15.249)

= 125 millivolts per meter at adistance of 3 metersin the 902-928 MHz, 2400-
2483.5 MHz and 5725-5875 MHz bands

= 625 millivolts per meter a a distance of 3 meters in the 24.0-24.25 GHz
band.

We agree with higher power limits established above, however, we have concern that without
any intband spectrd mask requirement some wide-band sysems will amplify the fundamenta sgna
adong with the side lobes making adjacent channd operation impossible. The current rules for the ISM
bands are written to limit the power spectrd dengty by promoting wideband transmisson. While this
will cause lower power on any given frequency, it does have the effect of distributing energy outside of
the bandwidth needed for tranamisson. We propose the Commission consgder higher tranamitter
powers for systems using lesser occupied bandwidth. This would promote higher spectrd efficiency of
the digitd transmitter, and minimize the impact on the noise floor of adjacent spectrum. We agree TPC
should be used dong with an improved method for determining “in-use spectrum” (refer to earlier
comments).

We have comment on Section 15.247(h); we fed this rule no longer has merit since digita
transmission systems can transmit on al frequencies in the band and do not monopolize the spectrum.

The Commission seeks comment on whether there are any possible problems with unlicensed
devices operating a higher power levels meeting the RF safety limits. We agree with the assessment
thet while it may be rdatively easy for a WISP provider to incresse its power, from a centrad base
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gation, a user’s ability to increase its power on the return path may be constrained due to battery or RF
safety issues and product cost considerations.  In addition to the base station using sector antennas to
overcome this perceived limitation, new wireless broadband systems based on the IEEE 802.16
gandard may use up-link OFDMA, which increases the up-link sysem gain by up to 15dB, while
keeping the same power level as current devices. This alows for operation with highly asymmetrical
power vaues, and Hill complies with RF safety requirements.

II1.  CLOSING

In closng, Alvarion gppreciates the Commissons attempts to be progressive and consder
possihilities outsde that of traditiond regulatory thinking. While we are confident cognitive radio will
help make the task of spectrum sharing easier, it can not be a subditute for the careful planning ad
network design required to make a wirdess broadband system with the same reiability and service
offerings asitswire line peers.

As adways, Alvarion is pleased to be a party to this comment process, and we look forward to

participating in future comment processes.

Respectfully submitted,
/s Duane Buddrius

Duane Buddrius

Director Product Engineering and Product Management
Alvarion, Inc.

5858 Edison Place

Carlsbad, CA 92008



