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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.
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This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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ITNVENTOR INFORMATION

Inventor Authority Typs:: IV
Primary Citizenship Country:: CN
Sratus::  Pull Capacity

Given Name:: Liwsn
Family Name:: Chu
Name Suffix::

City of Residence::
State or Prov. 0f Rezidence:: Cal
Country of R

ch
3% Lysander Way

Ci"(

Shreai:: 5
Street::
City: Zan Ramon
State or Province:: California
Country:: United States

Pogstal or Zip Code:: 54582

Inventor aAuthority Tyvpe::  INV

Counboyv e ohy

Status::

Given Na Hongyuan

Name:: Zhang

NWamea Suffix::

Civty of Residence:: Fremont

State or Prov. OFf Hesidenos: Cal
Country of Regidence:: United Sta
Streat: 4707 Paseo Padre Parkway
Strasi:

Cioy: ont

State or Province:: Califormia
Country:: United States
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» In mo:mo\mo 80 BSS, all the 80Mhz transmissions include primary
40MHz channel.

« In a 160/80+80 BSS, all the 160/80+80MHz transmissions include primary
80MHz channel.

» A VHT STA does ba xm _03 <mo_<__._ channel. When : ﬁ
transmit >=40MHz transmission o_ ﬁ dete Z<: ther the secondary
o:m:: el(s) is idle _u__um_o fore :mﬁ mmmmmmmmmmmm

» In 11ah’s SST, a STA can transmit its frame without using primary 2MHz
channel
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\o\\\\\\\\_\\\\\\ I \\\\\\\\\\\

transmission in a DL/UL OFDMA transmission.

__________
transmission to OFDMA STAs.
OFDMA transmission.

mmmmm
mmmmmmmmmmmmmmmm
- Without OFDMA SCHED frame and SST, only OFDMA data PPDUs are allowed
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+ Asin11ac, ina O_uD_<_> group, members can’t be more than a fixed
number, e.g. at most 4 members with fixed positions (OFDMAO, OFDMA(1,
OFDMA2, OFDMA3) as in 11ac’s MU MIMO group.

» |t is difficult to combine legacy PPDU with OFDMA PPDU when OFDMA
preamble includes member channel allocation.

» Legacy STA needs to use primary 20MHz channel. Then OFDMA STAs don't
know where to detect OFDMA preamble.

« When OFDMA group management frame includes member bandwidth allocation,
member channel bandwidth indications are not required in PHY SIG.

» New control frame for OFDMA scheduling may not be required.




 Group Management and OFDMA Preamble \\\\
_oup anagemen Ane 2 eane e on )

position Bandwidth | position Bandwidth

position Bandwidth | position Bandwidth

HHHHHHHHHHHHHHHHHHHHHHHH

position Bandwidth

Posi th:
0 20MH 20MHz bandw
chan 40MHz bandw
11 80MHz bandw.
20MH 160/80+80MH
X+
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mmmmmmmmmmmmmmm
O_uD_<_> SCHED :mBm _:o_co_mm the following information: UL PPDU length,

- \When OFDMA group management frame includes member bandwidth allocation,
member channel bandwidth indications are not required in OFDMA CCHED.

- HEW preamble may add one bit to indicate OFDMA transmission for power
control or synchronization or HEW preamble may not need to be changed. Other
OFDMA indication in preamble header is also possible.

ssssss
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m: mozmoﬁ n, primary ¢ : nel backoff + secondary channel PIFS idle
to select the Omo_,\_>36n_o ndwidth.
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OFDMA SCEHD defines UL OFDMA PPDU length and channel allocation

» Legacy devices is not allowed transmit UL PPDU with UL OFDMA (e.g. Oom Poll +
UL PPDU).

Oﬁ:mzsmm_ _m@mo< STA or OFDMA STA will not get the correct channel

Marvell Confidential
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<<:m: mo_._mo _:o__omﬁmm S_Om& usage ﬂﬂoﬂ ,Sm ._.XO_u ,Sm mo_._mo _QﬂoﬂBmzo:
can be used in the whole OFDMA TXOP.

k \\ \\ \\\\ & _

BlkAck
M\\\\W\\W\\\\§& . M \\w\\\\\w\\\\\u
\\\M\\m\\w\@. Xw& u\
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mOImD _:o_co_mm D_. o:m::m_ _om:o_<<_o_5 m__oom:o: UL channel _om:o_<<_o_§
allocation, and UL PPDU length with value>0.

- UL BlkAck can be combined with UL A-MPDU.

-
\\\\W\
BikAck
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» SCHED only includes DL channel bandwidth allocation when it wants to know STA’s
required TXOP/buffered data information.

»  STAs responds with BlkAck and QoS Null to tell STA’s buffered frame information.
» UL SCHED may have different channel allocation from DL SCHED.

OFDMA STAs switch to their destination AP decides UL PPDU length per TXOP request/buffered

B

&\
s

tollowing DL O ception.
77 7 .
SR AR
S6
z t
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« When an AP doesn’t know the buffered data information, it may poll STAs e.g.

- through a UL SCHED with PPDU length shorter enough only for QoS Null frame;
- A poll bit in UL SCHED.

»  The STAs uses QoS Null or a new control frame to report buffered data length or
requested TXOP. .

BikAcH

e
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' Uplink OFDMA Scheduling

St

> MU MIMO STA notifies the AP about its uplink :m:_o characteristics: proposed service
interval, data rate of each AC, burst of the traffic etc. that wants UL MU transmission. A new
moﬁo frame and related IE may be required.

» The AP considers the STAs with similar uplink traffic characteristics as candidate to be in one
UL group.

» The AP notifies the scheduling start time, duration, interval of each group to the group
members. A new action frame and related |IE may be required.

»  The AP schedules SYNC per the negotiated scheduling information.

.\v\:\\\:..
s S A W\\\ &
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»  OFDMA SCHED frame includes the :_ wing in dﬂ rmatio ﬁ>_D PPDU start
time, PPDU Length, c :m::m_ positio o__o ndwidth (4bits, slide 5 for
coding)} (Multiple AID channel pos ﬁ n pairs) for DL and/or

- PPDU start time being 0 is the time of SIFS after the end *mozmo ception.

position Bandwidth
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»  For the scheduled OFDMA TXOP, an AP can put the scheduled TXOP information (offset to the
beacon, length of the TXOP, periodic indication etc.) in the Beacon. STAs in the BSS are not
allowed to contend the medium in the scheduled TXOP Duration if they are not polled.

An AP may group multiple scheduled OFDMA TXOPs for the protection.
One or more RTS/CTS may be used at the beginning of the OFDMA TXOP.

N
N\
H
R

_

....... T

Z ‘\\\\\M\n\mxn\w\\ \\ e w\\\wm«“\\\ \\ 2
UL SCHED

73
S S SIS S TS

_

%

G \

UL SCHED

Reserved Scheduled TXOP, ST'As set NAV. STAs being

Duplicate RTS have same RA. pollecignore the NAY. Duplicate RTS have same RA.

1z
=

e L e - 8

Marvell Confidential Reserved Scheduled TXOP, STAs set NAV. STAs being polled ignore the NAV.
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« Neighbor BSSes can negotiate/notify scheduled OFDMA TXOP
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
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BSS1
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 OFDMA TXOP ol

—_—

« When no responding _u_ch IS 6828_ from a subchannel, the subchannel
can’t be used in the following frame exchange of OFDMA TXOP.




N p d. The AP sta
new backoff. /\ n

_
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2
UL SCHED backoff

OFDMA TXOP OFDMA TXOP )
N ponse is received. The AP

7
CH-Hnd
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OFDMA TXOP

OFDMA TXOP
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Non continuous transmission can improve throughput.
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_._m<<>n\m4.>3< indicate whether it support subchannel selective transmission (SST)
operation like 11ah.

>m._.>§ﬁ supports SST can receives legacy/OFDMA frames in a channel without including
primary 20MHz channel.

+  SC : duled period may be used for the SST STA to switch to channel(s) that is different from

SCHED indication for the fo
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