Gerst Capital, LLC

E RS I 4962 El Camino Real, Suite 206
Los Altos, CA 94022
APITAL Phone (650) 917~ 1453

September 22, 2015
VIA ELECTRONIC FILING

Marlene H. Dortch, Secretary

Federal Communications Commission
445 Twelfth Street, S.W.

Washington, D.C. 20228

Re: IB Docket No. 13-213, RM-11685
Dear Ms. Dortch,
On September 18" and 21, 2015, | met individually with:

Johanna Thomas — Legal Advisor to Commissioner Rosenworcel (9/18)

Erin McGrath — Legal Advisor (Wireless, Public Safety, and International) to Commissioner O'Rielly (9/18)
Brendan Carr — Legal Advisor (Wireless, Public Safety, and International) to Commissioner Pai (9/18)

Louis Peraertz — Sr. Legal Advisor (Wireless, International, & Public Safety) to Commissioner Clyburn (9/21)

When meetings were being scheduled last month, the intent was to provide an overview of the technical
issues discussed during my July 27", 2015 meeting with engineers from the International Bureau and
Office of Engineering and Technology*. After Globalstar's September 10", 2015 filing, | added an agenda
item providing an analysis of their latest demonstrations.? With that in mind, we discussed the attached
slides covering the following areas:

1. Review of claims from the recent TLPS “deployment” conducted by Globalstar’s consultants:

The review of the TLPS “deployment” focused on two distinct areas: A) Globalstar's continued unwillingness to
conduct quantitative testing of the effects TLPS will have on Bluetooth and Bluetooth Low Energy devices, and
B) Analysis of their throughput demonstration results that raise more questions than they answer.

A) As summarized in slide 3 of the attached presentation, the single quantitative test of TLPS’s impact on
Bluetooth (specifically BLE) was conducted over six months ago by Bluetooth SIG , not Globalstar, and
showed the device’s packet error rate doubled in the presence of TLPS. Slides 4-7 provide a sampling of
technical concerns raised by other parties that, among other things, concludes “there is insufficient technical
data in the record” to approve TLPS. Common sense implies Globalstar would take action to address the
concerns surrounding Bluetooth<>TLPS interference, yet they continue to avoid conducting even the most
basic quantitative tests.

According to Globalstar, the “Roberson and Associates report further demonstrates that there are no
interference or compatibility issues ....with TLPS and Bluetooth operations®...”. However, a search on the
word “Bluetooth” in the September 10™ filing reveals Globalstar’s consultant conducted NO QUANTITATIVE
TESTS. The consultant repeats phrases like “user perceivable”* and “was/were observed”®8 without
providing a single quantitative data point.

! See Letter from Gerst Capital, LLC to Marlene H. Dortch, FCC Secretary, 1B Docket 13-213 (July 28, 2015).

2 See Letter & Attachments from Barbee Ponder, Globalstar, Inc., to Marlene H. Dortch, FCC Secretary, 1B Docket
No. 13-213 (September 10, 2015).

% 1bid., Letter, Page 3 of 5

4 Ibid., Attachment “Declaration of Kenneth J. Zdunek, Ph.D.”, Paragraph 18

5 lbid., Attachment “Declaration of Kenneth J. Zdunek, Ph.D.”, Paragraph 21

6 1bid., Attachment “TLPS Deployment and Summary Measurements, Roberson and Associates, LLC”, Slide 17



B)

Further, one would assume that, given the level of concern expressed about this particular issue,
Globalstar’s consultant would have conducted demonstrations (perhaps even tests?) that lasted more than
“20-30 minutes” over a period of two days’.

Unlike the Bluetooth-related demonstrations, Globalstar’'s consultant does provide quantitative information
allowing them to legitimately claim “users experienced increased aggregate throughput in excess of 90%”
when following their “Steps to Measure Capacity Gain with TLPS"8. However, a close inspection of their
methodology and data raises far more questions than it answers.

Does Globalstar or their consultant really believe it is somehow remarkable that halving the number of users
on any given Wi-Fi Channel will result in the remaining users’ data rates nearly doubling? In Roberson’s
contrived scenario, the only surprising thing is that every user's data rate on every channel didn’'t more than
double.

As detailed on Slide 9 of the attached, a quantitative analysis of Roberson’s “Downlink Average Throughput
Per Device” ? data raises a series of basic questions about how this demonstration was configured, and
what was driving the results. Of particular interest is the comparison of aggregate average channel
throughput across the different channels and different steps of the demonstration.® While it was well under
50% of the non-MIMO 802.11n capacity!* for Channels 1, 6, and 11 for each of the “Steps to Measure
Capacity Gain with TLPS”, it was well over 100% on TLPS for “Step 3”. Even with the limited information
provided in Roberson’s report, this fact proves that MIMO clients (those with multiple transmit/receive chains
like the iPad) were used on the TLPS channel. The key question is whether an identical mix of MIMO vs.
non-MIMO clients were used on Channels 1, 6, and 11. If the mix of clients across the different channels
wasn't consistent, then this was not an “apples-to-apples” test, and the results are meaningless.
Unfortunately, this is among the many crucial details omitted by Globalstar’'s consultant.

Furthermore, Globalstar dramatically overstates the incremental increase in Wi-Fi capacity of adding TLPS
by ignoring the 24 5GHz Channels freely available today. As illustrated on Slide 10 of the attached, adding
TLPS to a congested 2.4GHz-only Wi-Fi network adds 33% to the average throughput per client. A network
deployment would achieve an identical capacity increase by adding a single (free!) 20MHz 5GHz Channel, a
300% (= [(9+3)/3] — 1) improvement using the nine highest power 5GHz Channels, and 800% (= [(24+3)/3] —
1) using all 24 20MHz 5GHz Channels. Most importantly, adding TLPS creates NEW INTERFERENCE
which negatively impacts Bluetooth Low Energy and Wi-Fi Channel 11(per Slides 3 and 15 of attached)
while adding FREE 5GHzWi-Fi Channels presents zero additional interference/risk to Bluetooth, Bluetooth
Low Energy, or other 2.4GHz Wi-Fi services.

While the meetings with the Commissioners’ advisors covered these and other issues at a high-level, we
agreed technical details must be addressed by engineers in the OET and IB. Ideally, the OET and IB would
request that Globalstar submit additional information to the proceeding so that interested parties would have
the necessary level of detail to assess the legitimacy of Globalstar’s latest claims.

Controlled testing shows increased Wi-Fi Channel 11 interference due to TLPS:

In this section, | gave an overview of the Wi-Fi Channel 11<>TLPS adjacent channel interference tests, and
emphasized:

This is an example of the type of precisely controlled tests conducted by wireless equipment manufacturers
(employing test equipment used by virtually every Wi-Fi chip, access point, and smartphone supplier)
BEFORE attempting to release a product/system to the public.

7 Ibid., Attachment “TLPS Deployment and Summary Measurements, Roberson and Associates, LLC”, Slide 17.

8 1bid., Attachment “TLPS Deployment and Summary Measurements, Roberson and Associates, LLC”, Slide 8.

% 1bid., Attachment “TLPS Deployment and Summary Measurements, Roberson and Associates, LLC”, Slide 9.

0 Though Roberson demonstration report never explicitly says how throughput is measured, as it would in a proper
test report, we can assume it is “TCP Throughput”.

1L If either device (AP or Client) uses a single antenna, the channel’s maximum “PHY-Layer” capacity is 67MBps
while the “TCP-Layer” capacity is always something less (typically ~50MBps depending on traffic mix).
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e As expected, the “apples-to-apples” testing showed the impact of TLPS on the adjacent non-overlapping
channel (Ch11) is worse than that of “normal” non-overlapping Wi-Fi Channels, due to the narrower spacing
(22MHz vs. 25MHz).

e The nature of errors exposed by the test equipment highlights the need for additional investigation and
testing regarding this specific risk. None of the demonstrations conducted by Globalstar or their consultant
use equipment that would expose the type of issues identified by Ixia’s test equipment.

3. Access Point (AP) hardware used in Globalstar’'s March demonstrations and subseguently
tested by the OET is NOT THE SAME as commercially available hardware with the identical
FCC ID number. Specifically, the coexistence filters used in commercial Ruckus hardware
were removed from the APs used in the March demonstrations and tested by the OET. The
fact it was necessary to remove these passive, non-programmable components in order to
support TLPS has wide-ranging implications:

Unfortunately, wording in the OET’s Emissions Report implies Ruckus’ “TLPS-enabled” and commercial
hardware are identical'®. As detailed in my July 27th presentation to OET & IB engineers®3, and summarized on
slides 18-19 of the attached, comparative analysis of public information proves this is not the case.

The implications of Globalstar requiring Ruckus to remove coexistence filters from the “TLPS-enabled” hardware
actually has little to do with APs themselves. Virtually every popular LTE-enabled smartphone produced in the
past 3-4 years employs the same coexistence filter technology used by Ruckus in the commercial version of their
APs!4. As detailed on slides 23, 27, 28, 31, 32, and 33 of the attached, the fact the Commission can no longer
assume all “client devices can be modified by over-the-air software upgrades”'® has a variety of serious
implications that have yet to be addressed in the proceeding record.

Globalstar has yet to publically admit their claim every client device will support TLPS “as long as it is enabled
through a software or firmware push”€ is incorrect. The OET Emissions Report’s sentence stating that AP
hardware tested and used in Globalstar’'s demonstrations “contained modular transmitters approved under
Sections 15.247...of the Commission’s rules” lends credence to Globalstar’s erroneous claim. By implying
Ruckus’ TLPS hardware is identical to its commercial hardware (and understanding their commercial hardware
with the identical FCC ID contains coexistence filters), a reader of the OET Emissions Report could logically
conclude coexistence filters present no problems for TLPS operations. Current wording may inadvertently
minimize an issue that is specifically addressed in the NPRM, and warrants further exploration in this proceeding.

4. Globalstar’s March demonstration was not configured at maximum power. Had it been, data
from the OET's Emissions Report shows that interference to Wi-Fi Channel 11 and Bluetooth
would have been materially higher. This previously unreported issue was just one of many
ways Globalstar’'s March demonstration did not represent “real-world” conditions:

The attached slide 21 provides a summary of the issue that was discussed in detail during the July 27
meeting.” In meetings where we had time to review this material, | encouraged the Commissioners’ advisors to
explore the relevance of this issue with OET and IB engineers, and ask whether a 6dB higher noise level would
be material in a demonstration of a Wi-Fi and/or Bluetooth wireless system.

12 See report TR 15-1002, “ELECTROMAGNETIC EMISSIONS CHARACTERIZATION OF SAMPLES USED
AT TLPS DEMONSTRATION?”, prepared by the FCC OET, Section 1.1 “Executive Summary”, Page 8 (May 7,
2015)

13 See Attachment to Letter from Gerst Capital, LLC to Marlene H. Dortch, FCC Secretary, 1B Docket 13-213 titled
“Open Technical Issues Regarding Globalstar’s TLPS Proposal”, Slides 17-20 (July 28, 2015).

14 See “Attachment #1” to Letter from Gerst Capital, LLC to Marlene H. Dortch, FCC Secretary, 1B Docket 13-213
titled “Even If Approved, Globalstar’s TLPS Will Underperform Free Wi-Fi On (Tens Of) Millions of Existing
Devices”, Page 4 (March 10, 2015). The “Side Note” describes the fact that at least one coexistence filter Avago
markets for AP devices is identical to a filter marketed for smartphones/clients. This was confirmed by Avago.

15 See “NPRM To Enable Terrestrial Broadband Network in Licensed MSS Spectrum”, 1B Docket 13-213,
Paragraph 47 on Page 19 (November 1, 2013).

16 Quote attributed to Jay Monroe, CEO of Globalstar, Inc. during the “Q1 2013 Earnings Call” conducted on May
21, 2013.

17 See Attachment to Letter from Gerst Capital, LLC to Marlene H. Dortch, FCC Secretary, IB Docket 13-213 titled
“Open Technical Issues Regarding Globalstar’s TLPS Proposal”, Slides 22-26 (July 28, 2015).
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5. Response to NPRM:

During the course of each meeting, | highlighted the fact that all technical issues raised in the July 27" meeting
are specifically addressed in at least one section of the NPRM. Slides 23-33 of the attached include responses
to relevant paragraphs of the NPRM, with notation added to highlight the technical area of concern.

As a participant in this proceeding, it was encouraging to see that the Commissioners’ advisors are well
aware of the important technical issues surrounding the TLPS proposal. It is readily apparent these staff
members will have conducted the diligence necessary to ask the hard questions that will face the
Commission iffwhen a recommendation finally makes it “up to the 8" floor”. Here are a couple
suggestions for simple starter questions:

“Why does Globalstar continue to avoid conducting quantitative tests that could support their
claims that TLPS does not impair Bluetooth and Bluetooth Low Energy devices?”

“If Globalstar was provided with software enabling TLPS demonstrations with an iPhone released
over five years ago, why didn’t they have Apple provide software that enables TLPS demonstrations
on modern versions such as the iPhone 6 or 6S? What about other modern, popular LTE-enabled
devices?”

If forced to make a decision based only on information available today, | believe the Commission should
terminate this proceeding. If the Commission requires further analysis and/or test data before making a
decision, | believe the OET and/or IB should publish updated guidance allowing interested parties to
efficiently focus their efforts on providing such information.

Pursuant to Section 1.1206(b)(2) of the Commission’s rules, an electronic copy of this letter and
attachments are being filed for inclusion in the above-referenced dockets.

Respectfully Submitted,

Greg Gerst
Gerst Capital, LLC

cc: Johanna Thomas
Erin McGrath
Brendan Carr
Louis Peraertz
Jessica Almond
Ruth Milkman
Gigi Sohn
Mindel De La Torre
Jose Albuquerque
Roger Sherman
John Leibovitz
Bruce Romano
Mark Settle
Rashmi Doshi
William Hurst
Troy Tanner
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