
1730 Pennsylvania Ave., NW Suite 850 Washington, DC 20006 Tel: 202.263.0020 www.qualcomm.com

April 3, 2014

Ms. Marlene Dortch
Secretary
Federal Communications Commission
445 12th Street, SW
Washington, DC 20554

Re:  Expanding the Economic and Innovation Opportunities of
Spectrum Through Incentive Auctions -- GN Docket No. 12-268

Dear Ms. Dortch:

QUALCOMM Incorporated (“Qualcomm”) hereby responds to the March 3, 2014, ex
parte filing from Broadcom in the above-referenced docket. Qualcomm’s February 19, 2014 
filing showed that to protect LTE user equipment (“UE”) receivers from suffering blocking 
interference from unlicensed operations in the guard band between TV and LTE, the guard band 
would have to be at least 14 MHz wide1 and the Commission would have to impose a strict 
power limit on unlicensed base stations. In this latest filing, Broadcom claims that interference 
from unlicensed device out-of-band emissions (“OOBE”) to LTE user equipment is the limiting 
interference case.  Broadcom discounts the impact of the blocking use cases that Qualcomm 
previously explained to be more problematic, but Broadcom’s blocking analysis is based upon a 
set of unreasonably optimistic assumptions.  

As explained in the attached slides, there are at least four major problems with 
Broadcom’s analysis of the blocking use cases:

i. Broadcom’s assessment of filter performance is based upon results from so-called 
typical filters, and Broadcom’s analysis of filter performance fails to account for 
temperature and manufacturing variances, which impact all filters;

ii. Broadcom wants the FCC to assume that all LTE UEs will exceed the 3GPP
blocking specifications by approximately10 dB based on handset RFPs from two carriers; 
the FCC, however, cannot adopt regulations based upon specifications that are not 
universal in the industry and may be waived, modified, or not enforced by the carriers. In 
addition, the blocking capability of particular devices and chips varies;

iii. The FCC has no basis to assume anything other than performance in accordance 
with the 3GPP specification that all device and chipset manufacturers must meet for all 
devices operating on all networks.  The FCC cannot base regulations on an assumption
that performance may exceed the standard; and 

1 In fact, if unlicensed operations are placed within this guard band, the size of the guard band would have to be 
much larger than 14 MHz to prevent unlicensed operations from interfering with LTE UE (on the upper end of the 
guard band) and TV receivers (on the lower end of the guard band).
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iv. As GE Healthcare recently noted in the context of interference from unlicensed to 
WMTS, “the possibility of free space propagation occurring between an uncoordinated 
portable device and [LTE UE] is undeniable.” See GEHC Mar. 7, 2014 filing at 2.  
Broadcom’s analysis depends on antenna and propagation losses that often are not 
present.

Notably, Broadcom also completely overlooks the OOBE interference that unlicensed 
operations in the duplex gap would suffer due from LTE UEs.  As Qualcomm shows in the 
attached slides, the potential for such interference is great.

As noted above, Qualcomm’s February 19, 2014 filing explained that at least 8 MHz of 
separation between the band edge of unlicensed operations and that of the LTE downlink is 
required to prevent blocking of the LTE UE, so the guard band must be at least 14 MHz wide 
(6+8 MHz).  When unlicensed operations are kept out of the guard band, the required size of the 
guard band between LTE downlink and broadcast TV is 10 MHz. Also, attempting to insert as 
little as 6 MHz of unlicensed spectrum in a guard band at 600 MHz can require 22 MHz of total 
guard band (2 x 8 + 6 MHz), if the guard band is in between two LTE DL blocks. Furthermore,
Qualcomm showed in its February 19 filing that inserting unlicensed operations into the duplex 
gap requires a minimum guard band of 47 MHz for a 2 x 35 MHz FDD band plan.

Thus, inserting unlicensed services in the 600 MHz band, without unduly expanding the 
size of the guard band(s) and duplex gap, would violate the voluntary incentive auction statute, 
impair the adjacent licensed mobile spectrum blocks, and destroy the fungibility of the mobile 
spectrum that the Commission is working to repurpose. Indeed, inserting unlicensed services in 
the 600 MHz band is inconsistent with statute and is a poor choice from both technical and 
economic perspectives, and should be avoided.

Respectfully submitted,

Dean R. Brenner
Senior Vice President, Government Affairs

Att.

cc w/ Att.
(via email)

Gary Epstein
Martin Doczkat
AJ Glusman
Chris Helzer
Matthew Hussey
Ira Keltz
Julius Knapp
John Leibovitz
Uri Livnat
Madelaine Maior
Paul Malmud
Geraldine Matise

Erin McGrath 
Paul Murray
Jeffrey Neumann
Louis Peraertz
Blaise Scinto
Roger Sherman
Edward Smith
Alan Stillwell
Howard Symons,
Jennifer Tomchin
Hugh Van Tuyl
Robert Weller
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