w ©2213/095433 A 1[I 00000 OO O

(43) International Publication Date

(19) World Intellectual Property Ny
Organization
International Bureau

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2013/095488 Al

27 June 2013 (27.06.2013) WIPOI|PCT

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every

HO4L 12/56 (2006.01) HO4L 29/06 (2006.01) kind d national protection available): AE, AG, AL, AM,

. — . AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(21) International Application Number: CA. CH. CL, CN, CO, CR. CU, CZ, DE, DK, DM, DO,

PCT/US201 1/066748 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,

(22) International Filing Date: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,

22 December 201 1(22.12.201 1) Kz, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

. ) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

(25) Filing Language: English OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,

(26) Publication Language: English SE, SG, SK, 8L, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(71) Applicant (for all designated Sates except US): INTEL . L
CORPORATION [USIUS]; 2200 Mission College (84) I:?eagnated_ States (unl_&ss othe_rvwse indicated, for every
Boulevard, Santa Clara, California 95052 (US). kind d regional protection available): ARIPO (BW, GH,

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, Sz, TZ,

(72) Inventors; and UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,

(75) Inventors/Applicants (for US only): LI, Guoging TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
[CN/US]; 3672 NW Taamore Terrace, Portland, Oregon DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
97229 (US). CORDEIRO, Carlos [BR/US]; 15168 NW LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
Twinflower Dr, Portland, Oregon 97229 (US). SADEGHI, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
Bahareh B. [IR/US]; 25 NW 88th Ave, Portland, Oregon GW, ML, MR, NE, SN, TD, TG).

97229 (US). )
Published:

(74)

Agent: TANNER, IIl, Daniel A.; Prass LLP, c/o CPA
Global, P.O. Box 52050, Minneapolis, Minnesota 55402
Us).

with international search report (Art. 21(3))

(54) Title:

IMPLEMENTING AN INTER-PAL PASS-THROUGH

Sa000

24100

Use First PAL To Generate A Data Paciet At
A Transmitter Side

S4200

Further Process Generated Data Packet At A
Transmitter Side To Add Header
Information From Secand PAL

54300

Identify Further Processed Data Packet As A
First PAL Passthrough Data Packet

sa400

Transmit First PAL Passthrough Data Packet
Using Second PAL Transmitter

84500

Receive First PAL Passthrough Data Packet
At A Receiver Side Using Second PAL
Receiver

54600

Identify Received Processed Data Packet As
A First PAL Passthrough Data Packet At The
Receiver Side

54700

Strip OFf Second PAL Header Information
From Received Processed Data Packet
Identified As A First PAL Passthrough Data
Packet At The Receiver Side

sas00

Deliver Unchanged Data Packet Generated
Using First PAL to First PAL Receiver

84900

FIG. 4

C D

(57) Abstract: A system and method are provided that implement an inter-protocol adaptation layer (inter-PAL) pass-through pro -
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IMPLEMENTING AN INTER-PAL PASS-THROUGH

BACKGROUND

1. Field of the Disclosed Embodiments

This disclosure relates to systems and methods for implementing an inter-PAL pass-
through scheme in which protocol adaptation layers (PALS) may be shared in a manner that is
beneficial to the underlying MAC/PHY layers.

2. Related Art

The next step in wireless communication is nearing. A first generation of mmWave, such
as 60 GHz, wireless communication systems is in the process of being standardized as, for
example, the proposed IEEE 802.11ad/WiGig standard. A broad spectrum of products that
support mmWave wireless communication are being developed and manufactured.

The Wireless Gigabit Alliance (WiGig) has defined the specification for the 60 GHz
MAC/PHY layer. The WiGig MAC/PHY specification enables data rates up to 7 Gbps, which is
significantly faster than any data rate available in Wi-Fi networks based on current standards.
WiGig systems operate in the 60 GHz frequency band, and have a broader spectrum available
than the 2.4 GHz and 5 GHz bands used by existing Wi-Fi communications. This allows wider
bandwidths that support faster transmission speeds.

WiGig has defined multiple protocol adaptation layers (PALs) on top of the 60GHz
MAC/PHY layer. Thisisnot awholly new concept inthat other standards, such asWi-Fi define
smilar or different protocol adaptation layers that facilitate specific applications over different
MACI/PHY layers. FIGS. 1A and IB illustrate examples of the current, and currently proposed,
PAL sructure for Wi-Fi (FIG. 1A) and WiGig 60 GHz (FIG. IB), respectively. As shown in
FIG. 1A, currently in Wi-Fi, aWi-Fi Display (WFD) PAL 110 is specified on top of the Wi-Fi
MAC/PHY layer 100. Asshown in FIG. IB, multiple PALs 160-180 are specified on top of the
WiGig 60 GHz MAC/PHY layer 150. These separate PALs 160-180 provide for optimal support
of different types of applications according to the WiGig proposed standards for 60 GHz
wireless communication. For example, the recently-developed WiGig Display Extension (WDE)
PAL 160 supports wireless transmission of audio/video data via multiple interfaces and offers
key audio/video applications, such as transmission of compressed or uncompressed video from a
computer or digital camera to an HDTV, a monitor or aprojector. The WiGig Seria Extension
(WSE) PAL 165 defines high-performance wireless implementations of widely -used computer
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interfaces over 60 GHz enabling the multi-gigabit wireless connectivity between devices for, for
example, USB type datatraffic. The WiGig Bus Extension (WBE) PAL 170 supports Peripheral
Component Interconnect Express (PCle) data traffic. A separate Secure Digital Input/Output
(SDIO) PAL 175 supports SDIO traffic. Additionally, the WiGig architecture and standards
leave open the possibility, and even likelihood, that other PALs 180 may be specified to support
other traffic types as may be defined by WiGig in the future.

In this disclosure, the WiGig PALs and the parallel Wi-Fi PAL will be generally referred
to simply asthe PALSs.

A difficulty in the currently-defined specifications is that there is no mechanism for cross-
talk between the separate PALs such as WFD, WDE, WSE, WBE, SDIO and others.
Specifically, a the transmitter and receiver ends of the wireless communication link, the PALs
are separately and independently handled. One PAL does not, for example, currently understand
the syntax of other PALS.

Each PAL defines unique features to optimize the transmission for the particular wireless
communication traffic based on the application characteristics supported by that PAL.
Conventionally, owing to the inability for cross-talk, features defined in one PAL cannot bere-
used by another PAL. Each PAL is uniquely designed to deal with a specific type of information
and each unique PAL, therefore, includes certain beneficial features based around the types of
applications that the particular PAL supports.

The inability to provide cross-PAL communication results in certain drawbacks. For
example, as the next generation wireless display requires technology such as WDE to support the
driving demand for the cable replacement user experience, users will demand the available richer
wireless displays that WDE supports. This may cause backward compatibility problems when
different products implementing different PALs attempt to communicate in the marketplace,
which could, in turn, lead to market confusion and customer dissatisfaction.

Further, auser is not afforded abest combination of currently-available features from all of
the PALs based on their inability to communicate with one another. There are beneficial
functions in, for example, one PAL that is not available to the user when the application is

supported by a separate PAL.

SUMMARY OF THE DISCLOSED EMBODIMENTS
It would be advantageous to define a simple method by which beneficial features of one
PAL could be shared with another PAL in order to, for example, maximally reuse Wi-Fi display
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components when upgrading to WiGig display for advanced features, leading to optimal
performance with minimum implementation complexity.

In various exemplary embodiments, the systems and methods according to this disclosure
may take advantage of the individually-beneficial features of one PAL by alowing a first order
capability for cross-talk between the PALSs.

In various exemplary embodiments, the systems and methods according to this disclosure
may define an inter-PAL communication (pass-through) scheme by which a first PAL's data
packet may be "passed through" using a second PAL's syntax. In doing so, the systems and
methods according to this disclosure may provide a capacity to employ the second PAL's
beneficial features in applications supported by the first PAL.

In various exemplary embodiments, the systems and methods according to this disclosure
may address the difficulty with, for example, backward compatibility by providing a mechanism
of re-using features of afirst PAL in a second PAL and customizing the protocol depending on
the desire of the backward compatibility choices.

In various exemplary embodiments, the systems and methods according to this disclosure
may provide a method by which a data packet according to afirst PAL may be encapsulated with
header information for a second PAL, which is then transmitted and received according to the
second PAL's header information. The header information of the second PAL may include
certain information that enables certain functions that would be beneficial to the data of the first
PAL.

These and other features, and advantages, of the disclosed systems and methods are
described in, or apparent from, the following detailed description of various exemplary

embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

Various exemplary embodiments of the disclosed systems and methods for implementing
an inter-PAL pass-through scheme in which PALs may be shared in a manner that is beneficial
to the underlying MAC/PHY layers will be described, in detail, with reference to the following
drawings, in which:

FIGS. 1A and IB illustrate the current, and currently proposed, PAL structures for Wi-Fi
and WiGig 60 GHz, respectively;

FIG. 2 illustrates an exemplary overview of an inter-PAL pass-through scheme according

to this disclosure;
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FIG. 3illustrates ablock diagram of an exemplary system for implementing an inter-PAL
pass-through scheme according to this disclosure; and
FIG. 4 illustrates a flowchart of an exemplary method for implementing an inter-PAL pass-

through scheme according to this disclosure.

DETAILED DESCRIPTION OF THE DISCLOSED EMBODIMENTS

The systems and methods for implementing an inter-PAL pass-through scheme in which
PALs may be shared in a manner that is beneficia to the underlying MAC/PHY layers will
generally refer to this specific utility for those systems and methods. Exemplary embodiments
described and depicted in this disclosure should not be interpreted as being specifically limited to
any particular configuration, or directed to any particular intended use. Although this disclosure
will describe a least one specific example of a combination of PALs for clarity and ease of
understanding of the disclosed concepts, it must be recognized that the systems and methods
according to this disclosure are intended to encompass various combinations of PALs being
linked together as described below.

Specific reference to, for example, any particular communication device, including
specifically cooperating wireless communicating devices operating in the mmWave, and
particularly 60 GHz, region of the RF spectrum, should be understood also as being exemplary
only, and not limiting, in any manner, to any particular class of devices. For example, reference
is made throughout this disclosure to Wi-Fi in addition to WiGig. The systems and methods
according to this disclosure will be described as being particularly adaptable to the above-
described function, but should not be considered as being limited to only this function.

Individual features and advantages of the disclosed systems and methods will be set forth
in the description that follows, and will be, in part, obvious from the description, or may be
learned by practice of the features described in this disclosure. The features and advantages of
the systems and methods according to this disclosure may be realized and obtained by means of
the individual elements and method steps, and combinations of those elements and method steps,
as particularly pointed out in the appended claims. While specific implementations are
discussed, it should be understood that this is done for illustration purposes only. A person
skilled in the relevant art will recognize that other components and configurations may be used
without departing from the spirit and scope of the subject matter of this disclosure.

Various aspects of the disclosed embodiments relate to a system and a method for

implementing an inter-PAL pass-through scheme in which PALs may be shared in amanner that
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is beneficial to the underlying MAC/PHY layers, as well as a corresponding non-transitory
computer-readable medium having recorded on it aprogram that, when executed by a processor,
causes the processor to execute the steps of the method for implementing the inter-PAL pass-
through scheme in which PALs may be shared in a manner that is beneficia to the underlying
MAC/PHY layers.

FIG. 2 illustrates an exemplary overview of an inter-PAL pass-through scheme according
to this disclosure. As shown in FIG. 2, a WFD packet 200 may undergo additional processing
according to the methods disclosed below in which additional WDE processing 210 is
undertaken to arrive a atransmission packet 220. Inthe transmission packet 220, there may be a
section 220A that conforms to the WFD packet format and a section 220B that conforms to the
WDE packet format. In this manner, the WFD packet will conform to WFD syntax. The
additional WDE headers will make the data packet conform to WDE syntax.

This provides, at the transmitter side, an existing WFD engine can run according to its
normal operating structure. A WFD packet is generated. The generated WFD packet is then
encapsulated as the payload of a WDE packet with the WDE packet header information
included. A new set of features conforming to the WDE standard can be used based on the
information provided by the WDE headers. This would then constitute a WFD pass-through
over WDE. The WFD packet remains unchanged. It is the information provided in the WDE
headers that may allow for the system to recognize and use WDE features. In this manner, a new
packet type known as WFD pass-through is provided, i.e,, a WFD packet that is unchanged, but
to which WDE headers are attached.

At the receiver side, a WDE receiver receives the transmitted packet and may parse the
packet removing the WDE headers to deliver the payload which is the WFD packet in this
example to the WFD receiver. The new packet format that may be defined in the WDE
specification is a WFD pass-through as the unchanged WFD packet data is encapsulated or
wrapped in the WDE header format. This packet format is identified to the WDE receiver in
order that the WDE receiver knows how to deal with the received packet. The WDE receiver
would undertake only the minimal processing necessary to deliver the WFD packet to the WFD
receiver once the WDE header information defines the payload as a pass-through WFD packet.
The rest of the WFD processing in this case would be handed over to the WFD PAL receiver.

The processing a the WDE receiver, however, alows for the advantageous portions of the
WDE header processing information to be used, for example, to improve the quality of the
delivered video in the WFD packet. WFD data, which is processed a lower data rates, at least
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gains the advantages associated with high data rate WDE transmission. Quality of the service,
therefore, provided to the user is increased.

As indicated above, the use of the WFD and WDE PALs in FIG. 2 is purely exemplary.
Any first PAL and second PAL could be as easily and as beneficially combined. It should be
appreciated, therefore, that the exemplary depiction in FIG. 2 is not intended to be limiting as an
only configuration available for the disclosed systems and methods. In other words, no specific
configuration or combination isto be implied by the depiction in FIG. 2.

FIG. 3 illustrates a block diagram of an exemplary system 300 for implementing an inter-
PAL pass-through scheme according to this disclosure. The exemplary system 300 may be in
either of atransmitter or receiver side of awireless communication link.

The exemplary system 300 may include an operating interface 310 by which the system
300 may be manually operated by a user, or automatically operated by an overarching system
within which the system 300 is installed according to instructions that may be input to and
interpreted by the system 300. The operating interface 310 may perform such simple functions
as turning on and off the system 300 at appropriate times, or otherwise performing higher level
functions such as, for example, determining whether to execute an inter-PAL pass-through
scheme. The system 300 may make such a determination according to atype of information to
be transmitted or an availability of a specific PAL receiver with which the system 300 may
communicate.

The system 300 may include one or more local processors 320 for individually undertaking
determination processes that are carried out by the system 300. The processor(s) 320 may
provide input to the system 300 regarding implementing an inter-PAL pass-through scheme
based on inputs such as those discussed briefly above. The processor(s) 320 may carry out
processing and control functions for directing the inter-PAL pass-through scheme in the system
300. Processor(s) 320 may include at least one conventional processor or microprocessor that
interprets and implements instructions to make the determinations appropriate to carrying into
effect the inter-PAL pass-through scheme discussed in this disclosure.

The system 300 may include one or more data storage devices 330. Such data storage
device(s) 330 may be used to limitedly store data or operating programs as may be appropriate
for use in the system 300, and specifically the processor(s) 320. Data storage device(s) 330 may
include a random access memory (RAM) or another type of dynamic storage device that stores
information and instructions for execution by the processor(s) 320. Data storage device(s) 330

may aso include a read-only memory (ROM), which may include a conventional ROM device
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or another type of static storage device that stores static information and instructions for the
processor(s) 320. In these instalations, the data storage device(s) 330 may be provided as
integral components of the system 300, or otherwise may be provided external to, and in wired
or wireless communication with, system 300 such as, for example, in communication with the
other components of the system 300 for implementing the inter-PAL pass-through scheme as
discussed below.

The system 300 may include one or more PAL related radios 340,360 that are based on the
individual MAC/PHY layers with which the separate PALs are associated. There need not be
more than one radio, however, for example, in instances, as in WiGig, where separate PALs are
associated with asingle underlying WiGig 60 GHz MAC/PHY layer.

The system 300 may include at least two PAL processors 345,365. The at least two PAL
processors 345,365 may be used to generate a data packet according to one of the PALs and to
encapsulate that data according to the other PAL for transmission as an inter-PAL pass-through
data packet by one of the radios when on a transmitter side. When on a receiver side, the
received data with header information for one of the PALs may be processed by an appropriate
one of the PAL processors 345,365 that reads the header information and determines if the
received data packet is an inter-PAL pass-through data packet. At that point, the one of the PAL
processors 345,365 that that interprets the received packet data may strip off the header data and
otherwise provide only limited processing before delivering the inter-PAL pass-through data
packet to the other PAL output device 350,370 essentially unchanged.

As indicated briefly above, the terms PAL 1 and PAL 2 are shown in FIG. 3 in order to
indicate the generic nature of the inter-PAL pass-through scheme as it may be applied to varying
combinations of pairs of differing PALs.

All of the various components of the system 300, as depicted in FIG. 3, may be connected
by one or more data/control busses 380. The data/control bus(ses) 380 may provide internal
wired or wireless communication between the various components of the system 300, whether
all of those components are housed integraly as a single unit or are otherwise connected to and
in wired or wireless communication with each other.

It should be appreciated that, although depicted in FIG. 3 as an integral unit, the various
disclosed elements of the system 300 may be arranged in any combination of sub-systems as
individual components or combinations of components, integral to a single unit, or external to,
and in communication with the single unit. In other words, no specific configuration as an

integral unit or as a support unit, for the system 300 is to be implied by the depiction in FIG. 3.
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Further, as noted above, certain of the functions described may actually be housed in or carried
out by components of an overarching system that the system 300 supports.

The disclosed embodiments may include a method for implementing an inter-PAL pass-
through scheme. The method may include using a first PAL to generate a data packet a a
transmitter side. The method may include further processing of the generated data packet at the
transmitter side to add packet header information according to a second PAL. The method may
use one or more common strategies for identifying the processed data packet with the additional
packet header information as a first PAL pass-through data packet. The first PAL pass-through
data packet may then be transmitted by a device according to the second PAL. At the receiver
side, the received data packet may be evaluated according to the second PAL and any identifying
information in the header, for example, to determine whether it should betreated as an inter-PAL
pass-through data packet based on header information or some other indication. In instances
where the data packet is to betreated as an inter-PAL pass-through data packet, the second PAL
receiver may process the received packet to strip off the second PAL headers from the first PAL
pass-through data packet and deliver the unchanged first PAL data packet to the first PAL
receiver with little additional processing.

FIG. 4 illustrates a flowchart of an exemplary method for implementing an inter-PAL pass-
through scheme according to this disclosure. As shown in FIG. 4, operation of the method
commences a Step SA000 and proceeds to Step S4100.

In Step $4100, a first PAL may be used to generate a data packet a a transmitter side.
Operation of the method proceeds to Step S4200.

In Step $4200, the first PAL generated data packet may be further processed a the
transmitter side to encapsulate the first PAL generated data packet with second PAL headers.
Operation of the method proceeds to Step S4300.

In Step $S4300, additional measures may be undertaken, such as with additional
information in the second PAL packet header, to identify the generated and encapsulated data
packet as a first PAL pass-through data packet. Operation of the method proceeds to Step
S4400.

In Step $4400, the first PAL pass-through data packet may be transmitted using a second
PAL transmitter. Operation of the method proceeds to Step S4500.

In Step 4500, the first PAL pass-through data packet may be received a the receiver side
using asecond PAL receiver. Operation of the method proceeds to Step S4600.
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In Step $4600, the second PAL receiver may recognize/identify the received data packet as
afirst PAL pass-through data packet. Operation of the method proceeds to Step S4700.

In Step S4700, the second PAL receiver may strip off the packet header data and perform
other minimal processing. Operation of the method proceeds to Step S4800.

In Step S4800, the second PAL receiver may deliver the data packet generated by the first
PAL a the transmitter side essentially unchanged to the first PAL receiver. Operation of the
method proceeds to Step S4900, where operation of the method ceases.

The disclosed embodiments may include a non-transitory computer-readable medium
storing instructions which, when executed by aprocessor, may cause the processor to execute the
steps of the method as outlined, and as described in detail, above.

The above-described exemplary systems and methods reference certain conventional or
otherwise known wireless signal transmitting/receiving components to provide a brief, general
description of a suitable communication and processing environment in which the subject matter
of this disclosure may be implemented for familiarity and ease of understanding. Although not
required, embodiments of the disclosure may be provided, a least in part, in aform of hardware
circuits, firmware or software computer-executable instructions to carry out the specific
functions described.

Those skilled in the art will appreciate that other embodiments separate from those
specifically disclosed may be practiced using the concepts described above and such
embodiments should reasonably be considered to be encompassed in the above discussion.

Embodiments may also be practiced in distributed network computing environments where
tasks are performed by local and remote processing devices, generally as outlined above, that are
linked to each other by hardwired links, wireless links, or a combination of both through the
computing network.

Embodiments within the scope of the present disclosure may include computer-readable
media having stored computer-executable instructions or data structures that can be accessed,
read and executed by an appropriate processor. Such computer-readable media can be any
available media that can be accessed by the processor in, or in communication with, the
monitored communication link. By way of example, and not limitation, such computer-readable
media can compriss RAM, ROM, EEPROM, CD-ROM, flash drives, data memory cards or
other analog or digital data storage device that can be used to carry or store desired program
elements or steps in the form of accessible computer-executable instructions or data structures.

When information is transferred or provided over a network or another communications
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connection the receiving processor properly views the connection as a computer-readable
medium.  Thus, any such connection is properly termed a computer-readable medium.
Combinations of the above should aso be included within the scope of the computer-readable
media for the purposes of this disclosure.

Computer-executable instructions include, for example, non-transitory instructions and
data that can be executed and accessed respectively to cause aprocessor to perform certain of the
above-specified functions, individualy, or in combination. Computer-executable instructions
aso include program modules that are remotely stored for access by a processor to be executed
by the processor when the processor is caused to communicate in a network environment.

The exemplary depicted sequence of executable instructions or associated data structures
represents one example of a corresponding sequence of acts for implementing the functions
described in the steps. The steps of the exemplary methods, as depicted, are not intended to
imply any particular order to the depicted steps except as may be necessarily inferred when one
of the depicted steps is a necessary precedential condition to accomplishing another of the
depicted steps.

Although the above description may contain specific details, they should not be construed
as limiting the claims in any way. Other configurations of the described embodiments of the
disclosed systems and methods are part of the scope of this disclosure. Accordingly, the
appended claims and their legal equivalents should only define the disclosure, rather than any

specific examples given.

10
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CLAIMS

Weclam:

1. A method for implementing an inter-PAL processing scheme, comprising:

generating, with a processor, a data packet according to a first protocol adaptation layer
(PAL) as afirst PAL generated data packet;

encapsulating the first PAL generated data packet as a payload for a second PAL data
packet; and

transmitting the second PAL data packet using a transmitter that supports the second
PAL.

2. The method of claim 1, the encapsulating of the first PAL generated data packet as a
payload for the second PAL data packet comprising adding second PAL header datato the first
PAL generated data packet.

3. The method of claim 2, further comprising:

receiving the transmitted second PAL data packet with areceiver that supports the second
PAL;

removing the second PAL header data from the encapsulated first PAL generated data
packet; and

delivering the first PAL generated data packet to afirst PAL receiver.

4. The method of claim 3, the first PAL generated data packet being delivered to the first
PAL receiver substantially unchanged.

5. The method of claim 3, further comprising executing further processing to the first PAL
generated data packet in addition to the removing of the second PAL header data before the
delivering of the first PAL generated data packet to the first PAL receiver.

6. The method of claim 5, the executing of the further processing to the first PAL generated

packet comprising enhancing a least one characteristic of the first PAL generated packet based

on characteristics that the second PAL uniquely supports.

11
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7. The method of claim 1, further comprising adding identifying information to the first
PAL generated data packet to identify the first PAL generated data packet as an inter-PAL pass-
through first PAL generated data packet prior to transmitting; and

recognizing the identifying information with a second PAL receiver.

8. The method of claim 1, the first and second PALs being different individual PALsS
selected from a group consisting of Wi-Fi Display, WiGig Bus Extension, WiGig Seria
Extension, WiGig Display Extension and WiGig SD/SDIO.

9. The method of claim 1, the first and second PALs being different individual PALsS
associated with different MAC/PHY layers.

10. The method of claim 1, the first and second PALSs being different individual PALS on top
of aWiGig 60 GHz MAC/PHY layer.

11. A system implementing an inter-PAL processing scheme, comprising:

a transmitter side first PAL processor that generates a data packet according to a first
PAL as afirst PAL generated data packet;

atransmitter side second PAL processor that encapsulates the first PAL generated data
packet as a payload for a second PAL data packet, the encapsulating of the first PAL generated
data packet as a payload for the second PAL data packet including adding second PAL header
datato the first PAL generated data packet;

atransmitter that supports the second PAL and transmits the second PAL data packet;

a receiver that supports the second PAL with which the transmitter is in wireless
communication, the receiver receiving the transmitted second PAL data packet;

areceiver side second PAL processor that processes the received second PAL data packet
by removing the second PAL header data from the first PAL generated data packet; and

a receiver that supports the first PAL to which the first PAL generated data packet is
delivered.

12, The system of claim 11, the first PAL generated data packet being delivered to the first
PAL receiver substantially unchanged.

12
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13. The system of claim 11, the receiver side second PAL processor being programmed to
execute further processing to the first PAL generated data packet in addition to the removing of
the second PAL header data before the delivering of the first PAL generated data packet to the

first PAL receiver.

14. The system of clam 13, the receiver side second PAL processor being further
programmed to execute the further processing to the first PAL generated packet to enhance a
least one characteristic of the first PAL generated packet based on characteristics that the second
PAL uniquely supports.

15. The system of claim 11, the transmitter side second PAL processor being programmed to
add identifying information to the first PAL generated data packet to identify the first PAL
generated data packet as an inter-PAL pass-through first PAL generated data packet prior to the

transmitter transmitting the second PAL data packet.

16. The system of clam 15, the receiver side second PAL processor being further
programmed to recognize the second PAL data packet as the inter-PAL pass-through first PAL
generated data packet for processing with the receiver side second PAL processor based on the
identifying information added to the first PAL generated data packet.

17. The system of clam 11, the first and second PALs being different individual PALs
selected from a group consisting of Wi-Fi Display, WiGig Bus Extension, WiGig Seria
Extension, WiGig Display Extension and WiGig SD/SDIO.

18. The system of clam 1, the first and second PALs being different individua PALsS
associated with different MAC/PHY layers.

19. The system of claim 11, the first and second PALs being different individual PALs on
top of aWiGig 60 GHz MAC/PHY layer.

20. A non-transitory computer-readable medium storing computer-readable instructions
which, when executed by a processor, cause the processor to execute a method implementing an

inter-PAL processing scheme, comprising:

13
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generating a data packet according to afirst PAL as afirst PAL generated data packet;

encapsulating the first PAL generated data packet as a payload for a second PAL data
packet; and

transmitting the second PAL data packet using a transmitter that supports the second
PAL.
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