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WIRELESS ARCHITECTURE FOR A TRADITIONAL WIRE-BASED
PROTOCOL

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit under 35 U.S.C. §119(e) of U.S.
Provisional Application Serial No. 60/809,068, filed May 26, 2006, entitled WIRELESS
ARCHITECTURE FOR A TRADITIONAL WIRE-BASED PROTOCOL;, Provisional
Application Serial No. 60/833,564, filed July 26, 2006, entitled WIRELESS
ARCHITECTURE FOR A TRADITIONAL WIRE-BASED PROTOCOL; and
Provisional Application Serial No. 60/833,565, filed July 26, 2006, entitled WIRELESS
ARCHITECTURE FOR A TRADITIONAL WIRE-BASED PROTOCOL, the entirety
of these applications are incorporated herein by reference.

BACKGROUND

L Field
[0002] The following description relates generally to communication systems
and more particularly to enabling traditional wire-based devices to communicate over a

wireless link and/or a wired link and communicating digital data at a high rate.

II. Background

[0003] Wireless networking systems are utilized by many to communicate
wherever the user may be located at a particular time (e.g., home, office, traveling, ...).
Wireless communication devices have become smaller and more powerful (e.g.,
increased functionality and/or applications, larger memory capacity) to meet user needs
while improving portability and convenience. Users have found many uses for wireless
communication devices including cellular telephones, personal digital assistants (PDAs)
and the like. For example, wireless communication devices can include functionality to
capture and process images (e.g., still images, moving images, video gaming, and the
like).

[0004] Applications and/or functionalities that operate utilizing very high data
rates can have substantial power requirements and/or high current levels. Such power
requirements and/or current levels are readily available for devices that communicate

utilizing a wired protocol. However, wireless communication systems may not have the
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capability to operate utilizing the high data rates. Thus, the communication a user
desires to send and/or receive can be limited in some situations.

[0005] Some devices have traditionally only operated in a wired capacity, such
as, for example, a Mobile Display Digital Interface (MDDI). Thus, a user having such a
device may not be able to communicate while mobile and may need to expend further
costs to obtain a wireless device, which may not always be feasible. In some situations,
a user may decide to operate two devices, one with wired capacity and one with wireless
capacity to achieve the benefits of both devices. However, the costs associated with two
devices, as well as keeping track of both devices, might impose an undue burden on a
user.

[0006] To overcome the aforementioned as well as other deficiencies, provided
is a technique for allowing a traditionally wired-based protocol to communicate over
either the wired architecture or a wireless architecture. The disclosed techniques

provide such flexibility with minimal changes to the wired architecture.

SUMMARY
[0007] The following presents a simplified summary of one or more
embodiments in order to provide a basic understanding of some aspects of such
embodiments. This summary is not an extensive overview of the one or more
embodiments, and is intended to neither identify key or critical elements of the
embodiments nor delineate the scope of such embodiments. Its sole purpose is to
present some concepts of the described embodiments in a simplified form as a prelude
to the more detailed description that is presented later.
[0008] In accordance with one or more embodiments and corresponding
disclosure thereof, various aspects are described in connection with communicating
digital data at a high rate between a host entity (e.g., sender) and one or more remote
user devices.
[0009] According to related embodiments, a method for wirelessly
communicating digital data at a high rate between a host entity and one or more remote
user interface client devices for user interface data is provided. The method may
comprise associating one or more remote user interface client devices with the host

entity and sending a capability packet to the host entity that includes at least one
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capability of the remote user interface client device(s). The method may further include
transmitting a status packet to the host entity that includes at least one link quality
information.

[0010] Another embodiment relates to an apparatus that can communicate high
rate digital data wirelessly. The apparatus may include a memory that stores
information related to a first MAC address associated with the apparatus and at least a
second MAC address associated with a remote host device. Also included in the
apparatus may be a processor that analyzes information stored in the memory and
selectively associates the apparatus with the remote host device.

[0011] Yet another embodiment relates to an apparatus that wirelessly
communicates high rate user interface data. The apparatus may include a means for
associating at least one receiver with a remote sender and a means for communicating at
least one capability information of the receiver wirelessly to the remote sender. Also
included in apparatus may be a means for sending at least one link quality data packet
periodically to the remote sender and a means for selectively disassociating with the
remote sender.

[0012] Another embodiment relates to a computer-readable medium embodying
a method for wirelessly transmitting high rate user interface data. The method may
include associating one or more remote user interface devices with a host and sending a
first packet that includes capability information of the remote user interface device(s).
The method may further include sending at least a second packet periodically that
includes quality data of a communication link between the remote user interface
device(s) and the host.

[0013] Still another embodiment relates to a processor for communicating high
rate user interface data wirelessly. The processor may be configured to associate an
interface device with a remote host, send information about a capability of the interface
device in a capability packet and transmit a status packet comprising data about a
communication link between the interface device and the remote host.

[0014] Yet another embodiment relates to a method for high rate wireless digital
data communication between a sender and at least one remote receiver for user interface
data. The method can include associating with the at least one remote receiver and

receiving a first packet that includes at least one capability of the at least one remote
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receiver. The method may also include receiving a link quality information on a reverse
link from the at least one remote receiver.

[0015] Another embodiment relates to an apparatus that wirelessly
communicates high rate user interface data. The apparatus may include a memory that
stores information related to an identification of at least one remote user interface device
and a processor that selectively associates with the at least one remote user interface
device based in part on the stored information. The apparatus may further include an
information component that analyzes at least one capability of the at least one remote
user interface device received in a client capability packet.

[0016] Yet another embodiment relates to an apparatus that wirelessly
communicates user interface data at a high rate. The apparatus may include a means for
selectively associating with at least one remote user interface device and a means for
sending an association response to the at least one remote user interface device. The
association response may contain a client identification for the at least one remote user
interface device. The apparatus may also include a means for receiving the first
capability packet and a means for associating the at least one remote user interface
device with an identification based in part on at least one capability included in the first
capability packet.

[0017] Still another embodiment relates to a computer-readable medium
embodying a method for wirelessly transmitting high rate user interface data. The
method may include associating a host device with at least one remote client device and
receiving a first packet that includes capability information of the at least one remote
client device. The method may further include assigning a client identification to the at
least one remote client device based in part on the first packet and receiving a second
packet that includes quality data information of a communication link between the host
device and the at least one remote client device.

[0018] Yet another aspects relates to a processor for wirelessly communicating
high rate user interface data. The processor may be configured to associate a host with a
remote interface device, receive information about a capability of the remote interface
device and assign an identifier to the remote interface device. The processor may be

further configured to send the identifier to the remote interface device and receive in a
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status packet information about a communication link between the remote interface
device and the host.
[0019] To the accomplishment of the foregoing and related ends, one or more
embodiments comprise the features hereinafter fully described and particularly pointed
out in the claims. The following description and the annexed drawings set forth in
detail certain illustrative aspects of the one or more embodiments. These aspects are
indicative, however, of but a few of the various ways in which the principles of various
embodiments may be employed and the described embodiments are intended to include
all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020] Fig. 1 illustrates a block diagram of a system for enabling a traditional
wire-based device to communicate wirelessly.
[0021] Fig. 2 illustrates a wireless sender in accordance with the one or more

disclosed embodiments.

[0022] Fig. 3 illustrates another wireless sender with a co-located host and
client.
[0023] Fig. 4 illustrates another example of a wireless sender wherein the host

and C1 are consolidated onto a single hardware/software entity.

[0024] Fig. 5 illustrates a wireless receiver in accordance with the disclosed
embodiments.
[0025] Fig. 6 illustrates a system for extending the capabilities of a traditionally

wired configuration to allow communication over a wireless link.

[0026] Fig. 7 illustrates a system for communicating through wired and/or
wireless architectures.

[0027] Fig. 8 illustrates another embodiment of a system for extending
traditionally wired configurations to allow communication over a wireless link.

[0028] Fig. 9 illustrates a system for communicating over a wired link or a
wireless link with a traditionally wired device.

[0029] Fig. 10 illustrates an exemplary forward link MDDI data transfer in low-
overhead mode in accordance with the various embodiments presented herein.

[0030] Fig. 11 illustrates an exemplary reverse link MDDI data transfer in low-

overhead mode in accordance with the various embodiments presented herein.
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[0031] Fig. 12 illustrates a low-latency mode MDDI connection setup in
accordance with the various embodiments presented herein.

[0032] Fig. 13 illustrates a methodology for configuring a traditionally wired
device to communicate through a wired protocol and/or a wireless protocol.

[0033] Fig. 14 illustrates a methodology for determining an operation rate
according to the one or more disclosed embodiments.

[0034] Fig. 15 illustrates a methodology for communicating in low overhead
mode according to the various embodiments presented herein.

[0035] Fig. 16 illustrates a methodology for communicating in low latency
mode according to the various embodiments presented herein.

[0036] Fig. 17 illustrates a single wireless sender associating with multiple
wireless receivers in accordance with the disclosed embodiments

[0037] Fig. 18 is a device association table that illustrates an association of a

single wireless sender with multiple wireless receivers.

[0038] Fig. 19 illustrates a method for wirelessly communicating digital data at
a high rate.

[0039] Fig. 20 illustrates a method for communicating high rate digital data
wirelessly.

[0040] Fig. 21 illustrates a method for receiver-initiated dissociation between a

user device and a host entity.

[0041] Fig. 22 illustrates a method for high rate wireless digital data
communication between a sender at one or more remote receivers for user interface
data.

[0042] Fig. 23 illustrates a method for high rate wireless data communication
between a sender and a remote receiver.

[0043] Fig. 24 illustrates a method for selective disassociation between a sender
and a remote receiver.

[0044] Fig. 25 illustrates an apparatus that can be configured to communicate
high rate digital data wirelessly with a remote host device.

[0045] Fig. 26 illustrates an apparatus for wirelessly communicating high rate

user interface data with a remote sender.
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[0046] Fig. 27 illustrates an apparatus that can be configured to wirelessly
communicate high rate user interface data.

[0047] Fig. 28 illustrates an apparatus for wirelessly communicating user
interface data at a high rate.

[0048] Fig. 29 illustrates a conceptual block diagram of a possible configuration
of a terminal.

DETAILED DESCRIPTION
[0049] Various embodiments are now described with reference to the drawings.

In the following description, for purposes of explanation, numerous specific details are
set forth in order to provide a thorough understanding of one or more aspects. It may be
evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing these embodiments.

2% ¢ 2% ¢

[0050] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.
For example, a component may be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a computing
device and the computing device can be a component. One or more components can
reside within a process and/or thread of execution and a component may be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components may communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets
(e.g., data from one component interacting with another component in a local system,
distributed system, and/or across a network such as the Internet with other systems by
way of the signal).

[0051] Furthermore, various embodiments are described herein in connection

with a user device. A user device can also be called a system, a subscriber unit,

subscriber station, mobile station, mobile device, remote station, access point, base
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station, remote terminal, access terminal, handset, user terminal, terminal, user agent, or
user equipment. A user device can be a cellular telephone, a cordless telephone, a
Session Initiation Protocol (SIP) phone, a wireless local loop (WLL) station, a PDA, a
handheld device having wireless connection capability, or other processing device(s)
connected to a wireless modem.

[0052] Moreover, various aspects or features described herein may be
implemented as a method, apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term “article of manufacture” as used
herein is intended to encompass a computer program accessible from any computer-
readable device, carrier, or media. For example, computer readable media can include
but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic
strips...), optical disks (e.g., compact disk (CD), digital versatile disk (DVD)...), smart
cards, and flash memory devices (e.g., card, stick, key drive...).

[0053] In the following detailed description, various aspects and embodiments
may be described in the context of a Mobile Display Digital Interface (MDDI) and/or
Institute of Electrical and Electronics Engineers (IEEE) 802.15.3 medium access control
(MAC) layer. While these inventive aspects may be well suited for use with the
disclosed embodiments, those skilled in the art will readily appreciate that these
inventive aspects are likewise applicable for use in various other traditionally wire
based protocols. Accordingly, any reference to an MDDI and/or IEEE 802.15.3 MAC
is intended only to illustrate the inventive aspects, with the understanding that such
inventive aspects have a wide range of applications.

[0054] Various embodiments will be presented in terms of systems that may
include a number of components, modules, and the like. It is to be understood and
appreciated that the various systems may include additional components, modules, etc.
and/or may not include all of the components, modules, efc. discussed in connection
with the figures. A combination of these approaches may also be used. In addition, the
various systems can be implemented in a plurality of mobile devices (e.g., cellular
phones, smart phones, laptops, handheld communication devices, handheld computing
devices, satellite radios, global positioning systems, PDAs, and/or other suitable

devices).
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[0055] With reference now to the drawings, Fig. 1 illustrates a block diagram of
a system 100 for enabling a traditional wire-based device to communicate wirelessly.
System 100 includes a transmitter 102 in wired and/or wireless communication with a
receiver 104. Transmitter 102 and receiver 104 can be components that traditionally
communicate over a wire-based protocol. Although a number of transmitter(s) 102 and
receiver(s) 104 can be included in system 100, as will be appreciated, a single
transmitter 102 that transmits communication data signals to a single receiver 104 is
illustrated for purposes of simplicity.

[0056] The communication sent from transmitter 102 to receiver 104 is referred
to as the forward link and the communication sent from receiver 104 to transmitter 102
is referred to as the reverse link. Transmitter 102 may be connected to a data source
106 (e.g., storage, memory, and the like) and receiver 104 may be connected to an
interface device 108, such as a display.

[0057] System 100 can operate in at least two modes of operation, namely, a
low overhead mode and/or a low latency mode. Low overhead mode optimizes a packet
sent over the air (e.g., wirelessly) by requesting channel allocation time(s), which is the
time for data to be sent from either direction (from sender to receiver or from receiver to
sender). In low latency mode, the channel allocation time(s) can be determined based
on knowledge of the data included in both the forward link and the reverse link.

[0058] Transmitter 102 can be configured to ascertain a forward link rate and
reverse link rate based on various criteria (e.g., round trip delay measurements).
Transmitter 102 can send at least one reverse link encapsulation packet every frame.
The reverse link encapsulation packet can be used to accommodate the transfer of
reverse packets over the transfer link, creating the reverse link.

[0059] Receiver 104 can be configured to receive and/or send data
communication through a wired functionality and/or a wireless functionality. The
determination of which functionality to utilize can be based on various criteria including
type of data (e.g., voice, text, image, ...), the traditional method of communicating the
data (e.g., wired link or wireless link), the size of the file or packet being transmitted, as
well as other criteria relating to the data, the sender, and/or the receiver. Transmitter
102 can communicate the data without knowledge of how receiver 104 is receiving the

data (e.g., wired or wireless).
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[0060] Fig. 2 illustrates a wireless sender 200 in accordance with the one or
more disclosed embodiments. Wireless sender 200 can be configured to communicate
high rate data, such as digital data. The various wireless systems described herein can
include a wireless sender and a wireless receiver. Wireless sender 200 can include a
host 202 and a special client (C1) 204, which can be connected to one or more displays
or devices. Host 202 and Client (C1) 204 can be connected by a traditional high data
rate link (e.g., MDDI) 206. The module containing Client (C1) 204 and a wireless
modem 208, such as an ultra wide band modem that includes an UWB MAC and an
UWB PHY, can be operatively connected into an existing wired link, such as an MDDI
link or a link configured to support high rate data. In some embodiments, if Client (C1)
204 and the modem 208 are connected to a wired link, the host 202 may need upgrading
to handle wireless functionalities, which will be described in further detail below. Fig.
3 illustrates another wireless sender 300 with a co-located host 302 and client 304. Also
included is a wireless modem 306. Another example of a wireless sender 400 is
illustrated in Fig. 4, wherein the host and C1 are consolidated onto a single
hardware/software entity 402. A wireless modem 404 is included to facilitate wireless
communication.

[0061] With reference now to Fig. 5, illustrated is a wireless receiver 500 in
accordance with the disclosed embodiments. Wireless receiver 500 includes a client
(C2) 502, which can be connected to several device(s) and display(s) 504 (only one
display is shown for purposes of simplicity). Client (C2) 502 can be configured to
process and generate high rate digital data packets. In some embodiments, client (C2)
502 does not have a physical layer of an MDDI stack. A single sender can be connected
to several receivers in accordance with the disclosed embodiments.

[0062] Fig. 6 illustrates a system 600 for extending the capabilities of a
traditionally wired configuration to allow communication over a wireless link. System
600 includes a transmitter 602 that communicates with a receiver 604 over a forward
link. Receiver 604 communicates with the transmitter 602 over a reverse link.
Transmitter 602 and receiver 604 can be devices that generally communicate over a
wired protocol, however, system 600 allows such devices to communicate over the
wired protocol and/or over a wireless protocol, such as over a high-speed wireless link.

Although a number of transmitter(s) 602 and receiver(s) 604 can be included in system
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600, as will be appreciated, a single transmitter 602 that transmits communication data
signals to a single receiver 604 is illustrated for purposes of simplicity.

[0063] Transmitter 602 can include a host 606, a portion of a client (C1) 608,
and a communication component 610. Host 606 can be an MDDI host, for example. In
some embodiments, host 606 can be a component separate from transmitter 602 and
connected to transmitter 602 through a wired link. A portion of client (C1) 608 is kept
on or in communication with host 606 for clock synchronization. Client (C1) 608 can
be connected to host 606 through a traditional wired link (e.g., MDDI link), for
example. Host 606 can be configured to send or communicate packets of data to client
(C1) 608. These packets can be communicated to receiver 604 through communication
component 610, which can include a modem, such as an ultra wide band (UWB)
modem. Some packets (e.g., MDDI round-trip delay measurement packet) are
processed by client (C1) 608 and communicated to receiver 604. Other packets (e.g.,
filler packets) should be dropped by client (C1) 608 and not communicated to receiver
604. That is to say, some packets should not be transmitted on either the forward
wireless link or the reverse wireless link. A filler packet, for example, maintains timing
between transmitter 602 and receiver 604. Such packets can be generated by either
transmitter 602 or receiver 604 through respective client portions.

[0064] Receiver 604 can include an interface device 612 (e.g., display), a
portion of client (C2) 614, and a communication component 616. In some
embodiments, the device 612 can be a component separate from the receiver 604 and
connected to the receiver 604 through, for example, a wired link. Client (C2) 614 can
be connected to device 612 through a wired link. Client (C2) 614 can be configured to
process a packet received from transmitter 602. Receiver 604 can receive the
communication from transmitter 602 through communication component 616 that can
include, for example, an UWB modem.

[0065] System 600 can be configured to operate in one of two modes of
operation. These modes include a low overhead mode and a low latency mode. In low
overhead mode, client (C1) 608 places the data to be sent, excluding for example, fill
packets and round trip delay packets, in a buffer that can be included on the
communication component 610 (e.g., UWB modem). The communication component

610, through a UWB MAC, for example, can periodically request unidirectional channel
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time allocations (CTA) from transmitter 602 to receiver 604 based on the size of the
buffer. In areverse direction (e.g., reverse link), client (C2) 614 can place the reverse
link data that it wants to send, excluding filler packets, for example, in a buffer
associated with communication component 616 (e.g., UWB modem). In the reverse
direction, the communication component 616 can request reverse-direction CTAs.
[0066] For low latency mode, during an initialization phase, communication
component 610 (e.g., UWB modem) can request a CTA for m msec in the forward
direction and a CTA for » msec in the reverse direction. The expected ratio of traffic in
the forward and reverse directions is m : n and m sec is the duration corresponding to a
forward link transfer rate of Rgaqi. 718 a superframe duration, which is determined by

the latency constraints of the application where:

(m+n)<TCTAp<T

[0067] With reference now to Fig. 7, illustrated is a system 700 for
communicating through wired and/or wireless architectures. System 700 includes a
transmitter 702 and a receiver 704 that communicate over a forward link (from
transmitter 702) and/or a reverse link (from receiver 704). The communication over the
forward link and/or reverse link can be over a wired protocol and/or over a wireless
protocol depending on the particular situation (e.g., data to be transmitted, data rates,
quality of communication link, status of each device, ...). Although a number of
transmitter(s) 702 and receiver(s) 704 can be included in system 700, as will be
appreciated, a single transmitter 702 that transmits communication data signals to a
single receiver 706 is illustrated for purposes of simplicity.

[0068] Transmitter 702 can include a host component 706 connected to a client
(CI) component 708 and a communication component 710. Receiver 704 can include a
device 712 connected to a client (C2) component 714 and a communication component
716. Client (C1) component 708 and client (C2) component 714 are respective portions
of a client.

[0069] It will be understood by persons having ordinary skill in the art that
transmitter 702 and/or receiver 704 can include additional components. For example,

transmitter 702 can include an encoder component (not shown) that can modulate and/or
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encode signals in accordance with a suitable wireless communication protocol which
signals can then be transmitted to receiver 704. In some embodiments, encoder
component can be a voice coder (vocoder) that utilizes a speech analyzer to convert
analog waveforms into digital signals or another type of encoder. Suitable wireless
communication protocols can include, but are not limited to, Orthogonal Frequency
Division Multiplexing (OFDM), Orthogonal Frequency Division Multiplexing Access
(OFDMA), Code Division Multiple Access (CDMA), Time Division Multiple Access
(TDMA), Global System for Mobile Communications (GSM), High-Speed Downlink
Packet Access (HSDPA), and the like.

[0070] Receiver 704 can include a decoder component (not shown) that can
decode a received signal and/or data packet therein for processing. Upon successful
decode of a data packet, an acknowledgment component (not shown) can generate an
acknowledgment that indicates successful decode of the data packet, which can be sent
to transmitter 702 to inform transmitter 702 that the data packet was received and
decoded, and therefore need not be retransmitted.

[0071] Host component 706 can include a query module 718 and a measurement
module 720. Query module 718 can be configured to query a host medium access
control (MAC) for an application data rate that the MAC provides. For wireless
communication, the operation rate may depend upon the rate of the wireless link.
Measurement module 720 can be configured to determine the forward link rate and the
reverse link rate based on, for example, a round trip delay measurement, which may be
specified in the wireless protocol. In some embodiments, the wireless operation rate can
be determined by the minimum of the two rates (forward link rate and reverse link rate),
the maximum capacity of host 706, and the maximum capacity of client (C1) 708.
There should be a minimum allowable rate Ry, If the measured operation rate is
below this minimum allowable rate, the operation rate can be adjusted by transmitter
702 and/or receiver 704 through respective components (e.g., communication
components 710 and/or 716). Transmitter 702 can notify receiver 704 the rate at which
the communication will be processed.

[0072] Client (C2) component 714 can include a notifier module 722 that can be
configured to notify transmitter 702 the application data rate that the MAC provides.

Such notification can be based on a query received from transmitter 702 (e.g., a query
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sent by query module 718). For reverse link packets, notifier module 722 can specify
the number of bytes needed by receiver 704 to send on the reverse link in the current
frame. Client (C2) component can also include an assigner module 724 that can be
configured to assign a communication to a wired protocol or a wireless protocol
depending on various parameters associated with a communication (e.g.,
communication type, rate of communication, sender, receiver, and the like).

[0073] Communication component 716 can include a wired module 726 and a
wireless module 728. The wired module 726 can be configured to provide wired
functionality and the wireless module 728 can be configured to provide wireless
functionality. A determination can be made whether to communicate wirelessly
utilizing the wireless module 728 or to communicate utilizing the wired module 726.
Such a determination can be based on a variety of factors including the operation rate,
the type of data being transmitted (e.g., voice, text, image, ...), the size of the data or
files being transmitted, if the data is typically communicated over a wired link or a
wireless link, etc. Wired module 726 and/or wireless module 728 can include a buffer
for storing content so that if a change is made during a communication from one module
to the other module (e.g., wireless to wired, wired to wireless) communication is not lost
due to switchover issues.

[0074] Information about whether the receiver 704 is communicating over a
wired link or wireless link does not need to be communicated to transmitter 702.
Transmitter 702 performs its functions in substantially the same way regardless of the
communication method (wired or wireless).

[0075] According to some embodiments, transmitter 702 can include a
component configured to fragment a sub-frame (not shown) and receiver 704 can
include a component configured to reassemble the sub-frame (not shown). The
maximum length of a MDDI sub-frame, for example, can be about 65,536 bytes,
although it is generally smaller. The maximum size of an 802.15.3 MAC frame can be
approximately 4,096 or around 8,192 bytes, if the underlying rate is about 480 Mbps.
The size can be around 2,048 bytes if the underlying physical layer rate is
approximately 200 Mbps. Thus, the sub-frame may need to be fragmented on the
transmitter 702 side and reassembled on the receiver 704 side to accommodate the size

of the frame. Such fragmenting and reassembly can be performed by respective
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communication components 710 and 716 and/or other components associated with
transmitter 702 and receiver 704.

[0076] Fig. 8 illustrates another embodiment of a system 800 for extending
traditionally wired configurations to allow communication over a wireless link. System
800 can include a transmitter 802 that includes a host 806, a portion of a client (C1)
808, and a communication component 810. System 800 can also include a receiver 804
that includes a device 812, a portion of a client (C2) 814, and a communication
component 816. Transmitter 802 communicates to receiver 804 over a forward link and
receiver 804 communicates to transmitter 802 over a reverse link. As noted previously
with regard to the above figures, although a number of transmitter(s) 802 and receiver(s)
804 can be included in system 800, a single transmitter 802 that transmits
communication data signals to a single receiver 804 is illustrated for purposes of
simplicity.

[0077] System 800 can include a memory 818 operatively coupled to receiver
804. Memory 818 can store information related to a data rate for a packet and/or a
packet type (e.g., application data rate provided by MAC, operation rate of the wireless
link, ...), mode of operation for a packet and/or packet type, and/or other parameters
associated with transmitting data over a wireless protocol, over a wired protocol, or a
combination of these protocols. For example, a wired protocol can be used for a
communication and a decision can be made to switch to a wireless protocol during the
communication, or vice versa, without interruption or termination.

[0078] A processor 820 can be operatively connected to receiver 804 (and/or
memory §18) to facilitate analysis of information related to ascertaining whether a
particular communication should be sent over a wired protocol or a wireless protocol.
Processor 820 can be a processor dedicated to analyzing and/or generating information
communicated to receiver 804, a processor that controls one or more components of
system 800, and/or a processor that both analyzes and generates information received by
receiver 804 and controls one or more components of system 800.

[0079] Memory 818 can store protocols associated with data communication
rates, operation rates, taking action to control communication between receiver 804 and
transmitter 802, efc., such that system 800 can employ stored protocols and/or

algorithms to achieve improved communication in a wireless network as described
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herein. It should be appreciated that the data store (e.g., memories) components
described herein can be either volatile memory or nonvolatile memory, or can include
both volatile and nonvolatile memory. By way of example and not limitation,
nonvolatile memory can include read only memory (ROM), programmable ROM
(PROM), electrically programmable ROM (EPROM), electrically erasable ROM
(EEPROM), or flash memory. Volatile memory can include random access memory
(RAM), which acts as external cache memory. By way of example and not limitation,
RAM is available in many forms such as synchronous RAM (DRAM), dynamic RAM
(DRAM), synchronous DRAM (SDRAM), double data rate SDRAM (DDR SDRAM),
enhanced SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus
RAM (DRRAM). Memory 818 of the disclosed embodiments are intended to comprise,
without being limited to, these and other suitable types of memory.

[0080] Fig. 9 illustrates a system 900 for communicating over a wired link or a
wireless link with a traditional wired device. System 900 is represented as functional
blocks, which can be functional blocks that represent functions implemented by a
processor, software or combination thereof (e.g., firmware). System 900 includes a
receiver 902 that can be configured to receive an operation rate for a communication.
This operation rate can be received from, for example, a sender or a sender host. The
operation rate can set up or establish the rate of communication in both a forward
direction and a reverse direction. System 900 also includes a wireless communicator
904 that can be configured to send and/or receive a communication over a wireless
protocol. A wired communicator 906 can be configured to send and/or receive a
communication over a wired protocol.

[0081] It should be noted that in a forward and/or a reverse direction there may
be packet extensions and/or new packets. For example, in a forward direction MDDI
sender information can be added to a packet. This packet extension can provide an
MDDI client on the receiver end with MDDI sender side information. This information
can include the rate at which the MDDI host and client should operate on the sender
side. In the reverse direction, extensions to a client capability packet can include about
four bytes for MDDI receiver MAC information and around two bytes for MDDI

receiver client information, however other extensions are also possible.
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[0082] Also included in system 900 is a determiner that can selectively
determine whether to utilize the wireless communicator to communicate over the
wireless protocol or whether to utilize the wired communicator to communicate over the
wired protocol. Such a determination can be selectively made based on various
parameters, such as the communication operation rate. Other parameters can also be
analyzed to make the determination. For example, the determination can be made based
on how the particular communication has been traditionally sent and/or received (e.g.,
historical analysis), the type of communication (e.g., voice, image, text, ...), as well as
other parameters relating to the communication, the sender, and/or the receiver.

[0083] Fig. 10 illustrates an exemplary forward link MDDI data transfer 1000 in
low-overhead mode in accordance with the various embodiments presented herein. One
type of mode for an MDDI sender 1002 to send data to an MDDI receiver 1004 can be a
low overhead mode. In this mode, a packet sent wirelessly is optimized for channel
allocation time, which is the time it takes for data to be sent from either direction (e.g.,
forward or reverse). MDDI sender 1002 can include a portion of a client (C1) 1006 and
MDDI receiver 1004 can include a portion of the client processing (C2) 1008.

[0084] An MDDI client (C1) 1006 can place the data to be sent in a buffer, such
as on a UWB modem. The data to be sent should exclude unnecessary packets, such as
fill packets and round trip delay packets, for example. The MDDI data is sent to a
sender MAC 1010, as illustrated at 1012. Sender MAC 1010 (or UWB MAC) may
periodically or continuously request at least one CTA from MDDI sender 1002 to
MDDI receiver 1004 based on, for example, the size of the buffer.

[0085] Sender MAC 1010 can request, at 1014, forward link CTAs (e.g.,
periodically or continuously) from a piconet controller (PNC) MAC 1016. PNC MAC
1016 can respond to sender MAC 1010 with a channel time response code at 1018.

This response code can indicate whether the data has been communicated successfully.
After a successful channel time response code is received, sender MAC 1010 can send
the MDDI data to a receiver MAC 1020, as indicated at 1022.

[0086] Fig. 11 illustrates an exemplary reverse link MDDI data transfer 1100 in
low-overhead mode in accordance with the various embodiments presented herein. An

MDDI receiver 1102 can initiate, over a reverse link, communication intended for an
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MDDI sender 1104. MDDI receiver 1102 can include a portion of client (C2) 1106 and
MDDI sender 1104 can include a portion of client (C1) 1108.

[0087] MDDI receiver 1102 can send MDDI data to a receiver MAC 1110, as
indicated at 1112. Receiver MAC 1110 can request from a PNC MAC 1114 reverse
link CTAs, at 1116. The request can correspond to the data that should be sent in the
reverse direction. PNC MAC 1114 can respond, at 1118, with a channel time response
code. Receiver MAC 1110 can, at 1120, send MDDI data in CTAs to sender MAC
1122. Asindicated at 1124, sender MAC 1122 may have sent or given MDDI data to
client (C1) 1108, at 1124, at some time before or at substantially the same time as
receiving the MDDI data from receiver MAC 1110. A MDDI sender host 1126 can
send and/or receive at least one reverse link encapsulation every frame, as indicated at
1128 and 1130. The reverse link data can be sent proactively, without waiting for a data
request. The client can specify the number of bytes it needs to send on the reverse link
in the current frame. The host 1126 can correspondingly allocate the request in the
reverse link encapsulation packet.

[0088] Fig. 12 illustrates a low-latency mode MDDI connection setup 1200 in
accordance with the various embodiments presented herein. In low-latency mode,
channel allocation time can be ascertained based on an inference derived from data
contained in packets in both the forward direction and the reverse direction. A MDDI
sender 1202 can include a host 1204 and a portion of a client (C1) 1206. During an
initialization phase, a UWB modem on the sender 1202 can send a MAC query, at 1210,
to a sender MAC 1208. A MAC query is a query sent to find out the rate supported by
the MAC and retransmission statistics. Sender MAC 1208 can respond to the query at
1212. This response can be a MAC response that indicates the rate supported by the
MAC retransmission statistics.

[0089] A MAC Query Packet is sent by the host to query MAC information on
the sender/receiver side. A Packet Length field is two bytes that contain a 16 bit
unsigned integer that specifies the total number of bytes in the packet not including the
packet length field. A Packet Type field is two 2 bytes that contain a 16 bit unsigned
integer. A packet type of 151 identifies the packet as a MAC query packet. A ClientID

is bytes that contain a 16 bit unsigned integer reserved for ID of the destination client
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(C2). The MAC Query Parameters field is two bytes and a CRC field is two bytes that
contain a 16 bit CRC of all bytes in the packet including the Packet Length.

[0090] Sender 1202 requests a CTA setup 1214 for m msec in the forward
direction and a CTA for » msec in the reverse direction. The expected ratio of traffic in
the forward and reverse directions should be m : n. At 1216, a channel time request
(CTRq) is sent to a PNC Mac 1218. A channel time response code can be sent in the
reverse direction, shown at 1220, and in the forward direction, shown at 1222 and sent
to a receiver MAC 1224. MDDI sender 1202 can begin an MDDI transfer, as illustrated
at 1226.

[0091] The duration corresponding to the MDDI forward link transfer rate of
Remddi 18 m sec, and when 7 is the super-frame duration determined by the latency

constraints of the application, the following formula applies:

m+n<Tcryp<T

[0092] In the low latency mode, the reverse link data can be sent during the
CTAs reserved in the reverse direction. Depending on the time of arrival of reverse link
data in relation to the MAC super frame, the transfer can have a maximum latency

expressed as:

Tr]:Ceil[{k*(N/R1+R[FS+H/R2)+S[FS+TACK}/I’Z]*T

where £ is the average number of retransmissions experienced by a MAC frame. N is
the size of the reverse link packet that should be sent and # is the reverse link CTA
duration in each super frame. R; is the physical layer transmission rate of the MDDI
data (MAC payload). R; is the physical layer transmission rate of the PHY, MAC
headers and the preamble. H is the size of the MAC plus the size of PHY header plus
the size of preamble. SIFS is the short inter-frame spacing duration. RIFS is the
retransmission inter-frame spacing duration. 74cx 18 the duration of transmission of the
ACK. T'is the super-frame duration. For explanation purposes, it is assumed that the
ACK policy 1s Imm-ACK. The latency of the forward link packets, 7y, can be

determined accordingly. Given the application latency constraints in forward and
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reverse links, the time duration of the MAC frame can be derived accordingly. For
example, various algorithms, methods, and/or techniques can be employed to derive the
time duration of the MAC frame and/or the latency of the forward link packets.

[0093] In view of the exemplary systems shown and described, methodologies,
which may be implemented in accordance with one or more embodiments are provided.
While, for purposes of simplicity of explanation, the methodologies are shown and
described as a series of acts (or function blocks), it is to be understood and appreciated
that the methodologies are not limited by the order of acts, as some acts may, in
accordance with these methodologies, occur in different orders and/or concurrently with
other acts from that shown and described herein. Moreover, not all illustrated acts may
be required to implement the following methodologies. It is to be appreciated that the
various acts may be implemented by software, hardware, a combination thereof or any
other suitable means (e.g. device, system, process, component) for carrying out the
functionality associated with the acts. It is also to be appreciated that the acts are
merely to illustrate certain aspects presented herein in a simplified form and that these
aspects may be illustrated by a lesser and/or greater number of acts. Those skilled in the
art will understand and appreciate that a methodology could alternatively be represented
as a series of interrelated states or events, such as in a state diagram.

[0094] With reference now to Fig. 13, illustrated is a methodology 1300 for
configuring a traditionally wired device to communicate through a wired protocol
and/or a wireless protocol. At 1302, a first portion of a client is placed on an MDDI
sender. The MDDI sender can be wireless and can be connected to a data source. The
MDDI sender can also include an MDDI host connected or interfaced to the client
portion by, for example, a traditional wired MDDI link.

[0095] At 1304, a second portion of the client is placed on an MDDI receiver,
which can be a wireless MDDI receiver. The MDDI receiver can be connected to a
device, which can be, for example, a display. The portion of the client placed on the
MDDI sender and the portion of the client placed on the MDDI receiver are distinct
portions of the same client. It should be noted that the respective portions of the client
can be portions implemented by a processor, software or combination thereof (e.g.,

firmware).
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[0096] Both a wired functionality and a wireless functionality are provided, at
1306. This functionality is included on the MDDI receiver, enabling the MDDI receiver
to communicate through the wired functionality, the wireless functionality, or both
functionalities.

[0097] By way of example and not limitation, an MDDI receiver can be a
mobile device that may receive a communication, such as a movie that is displayed on a
CRT screen or display. The mobile device may also be connected to a wall-mounted
display, allowing the movie to be displayed on the wall so that others can view the
imagery. If the mobile device is multi-functional, it can broadcast the movie on the
display and can at substantially the same time receive or send a voice communication,
different from the voice communication associated with the movie. Thus, a user of the
mobile device may conduct a communication separate from the movie. An example
where this might be utilized is when a user’s children are watching a movie and the user
wants to answer the phone and walk away. Thus, the movie can be displayed through a
wired functionality and at substantially the same time the user can communicate through
the wireless functionality.

[0098] Fig. 14 illustrates a methodology 1400 for determining an operation rate
according to the one or more disclosed embodiments. In a wireless MDDI, for example,
the MDDI operation rate depends, in part, on the rate of the wireless link. The method
1400 for determining an operation rate begins, at 1402, where a host MAC is queried
for an available application data rate (e.g., the application data rate that the MAC
provides). The query can be requested by an MDDI host, for example.

[0099] At 1404, a round trip delay is measured. The round trip delay
measurement can be utilized, at 1406, to determine or ascertain a forward link rate and a
reverse link rate. According to some embodiments, the round trip delay measurement
can be specified in a wired MDDI protocol that should be used.

[00100] An operation rate is computed at 1408. The operation rate can be
computed based in part by comparing the forward link rate and the reverse link rate and
determining which is the minimum of the two rates. The minimum of these two rates
can be designated as the operation rate. In some embodiments, the minimum of these
two rates (forward link rate and reverse link rate) can further be compared to both the

maximum capacity of an MDDI host and the maximum capacity of an MDDI client
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(C1). The minimum or lowest rate based on this comparison is assigned as the
operation rate.

[00101] There should be a minimum allowable rate R, which can be
established or predetermined based on communication parameters. If the computed
operation rate is lower than the minimum allowable rate, adjustments can be made to
increase the rate. At 1410, the operation rate is communicated or sent to a receiver (e.g.,
MDDI receiver) to notify the receiver the rate at which the communication will proceed.
[00102] In the above methodology 1400, for example, a transmitter can query the
host MAC through a query module. The transmitter can further measure the round trip
delay, ascertain forward and reverse link rate, and compute the operation rate utilizing a
measurement module. The transmitter can also send the operation rate to the receiver
utilizing a communication component. It should be understood that the above are for
example purposes only and other components can be utilized in connection with the one
or more embodiments presented herein.

[00103] Referring now to Fig. 15, illustrated is a methodology 1500 for
communicating in low overhead mode according to the various embodiments presented
herein. The forward link is shown on the left side of the figure and the reverse link is
shown on the right side of the figure.

[00104] At 1502, forward link data is placed in a buffer. Excluded from the data
placed in the buffer can be unnecessary data such as fill packets and/or round trip delay
packets. This data can be placed in the buffer by an MDDI client (C1) on an MDDI
sender, for example. At 1504, unidirectional CTAs are requested (e.g., periodically or
continuously). An UWB MAC can request this information from the MDDI sender to a
receiver based on, for example, the size of the buffer. The forward link data can be sent,
at 1506.

[00105] In the reverse direction, a host sends at least one reverse link
encapsulation packet every frame. A client (e.g., receiver) can specify the number of
bytes that should be sent on the reverse link in the current frame. The host (e.g., sender)
can allocate the request in a reverse link encapsulation packet. At 1508, reverse link
data that should be sent is placed in a buffer by, for example, an MDDI client (C2). The
buffer can be located on a UWB modem of an MDDI receiver. A request for reverse

direction CTAs is sent, at 1510, by, for example, an UWB modem on the MDDI
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receiver side. The request can be for those CTAs in the reverse direction corresponding
to the data that should be sent in the reverse direction.

[00106] An MDDI client on the receiver (C2) can send reverse link data to the
client on the sender (C1) proactively, at 1512. As illustrated, at 1514, an MDDI client
on the sender (C1) sends the data it has to the MDDI host in the reverse encapsulation
packet.

[00107] Fig. 16 illustrates a methodology 1600 for communicating in low latency
mode according to the various embodiments presented herein. The forward link is
shown on the left side of the figure and the reverse link is shown on the right side of the
figure. During an initialization phase in low latency mode, a UWB modem on the
sender, for example, requests, at 1602, a CTA for m msec in the forward direction. At
1604, a CTA request for » msec is sent in the reverse direction. A comparison of the
forward and reverse CTAs received in response to the requests is made, at 1606. The
expected ratio of traffic in the forward and reverse directions is m : n. It should be noted
that m msec is the duration corresponding to the MDDI forward link transfer rate of Ry

mddi and:

(m+n)<TCTAp<T

where 7 is the super-frame duration, which can be determined by the latency constraints
of the application.

[00108] In the reverse direction during a low latency mode, the reverse link data
is sent, at 1608, during the CTAs reserved in the reverse direction. At 1610, a time
duration of the MAC frame can be derived from the application latency constraints in
the forward and reverse links. In the following equation, & is the average number of
retransmissions experienced by a MAC frame. N is the size of the reverse link packet
that should be sent and # is the reverse link CTA duration in each super frame. R, is the
physical layer transmission rate of the MDDI data (MAC payload). R; is the physical
layer transmission rate of the PHY, MAC headers and the preamble. H is the size of the
MAC and the size of PHY header and the size of the preamble. SIFS is the short inter-
frame spacing duration. RIFS is the retransmission inter-frame spacing duration. Tycx

is the duration of transmission of the ACK and 7 is the super-frame duration. For



WO 2007/140344 PCT/US2007/069815

05126202
24

explanation purposes, it is assumed that the ACK policy is Imm-ACK. The latency of
the forward link packets, Ty, can be determined accordingly utilizing various
algorithms, methods, and/or techniques. Depending on the time of arrival of reverse
link data in relation to the MAC super frame, the transfer can have a maximum latency

expressed as:

Tr]:Ceil[{k*(N/R1+R[FS+H/R2)+S[FS+TACK}/I’Z]*T

[00109] Fig. 17 illustrates a single wireless sender associating with multiple
wireless receivers in accordance with the disclosed embodiments. To fully appreciate
the disclosed embodiments, various wired packets and their behavior in the wireless
techniques will now be described. Filler packets are not generated in wireless
communication of high rate data because filler packets were designed to maintain
synchronization on the wired link and are, therefore, unnecessary with a wireless link.
[00110] A Client Capability Packet informs the host of the capabilities of the
client. In a wired link, the client should send this packet after forward link
synchronization. The client can also send the client capability packet when requested
by the host through reverse link flags in a reverse link encapsulation packet. The client
capability packet can contain fields that pertain to the link such as pre-calibration data
rate capability, interface type capability, post-calibration data rate capability, and the
like. This packet can also contain fields pertaining to external devices, such as a display
device attached to the client. Such fields can include the number of alternate displays, a
bitmap width, a bitmap height, display window width, display window height, color
map size, and so forth.

[00111] During an association procedure in wireless communication, the receiver
can send the Client Capability Packet as a response to an Association Response Packet
sent by the wireless sender. The wireless receiver (C2) can also send an alternate
display capability packet if it is associated with any alternate displays. The wireless
receiver (C2) can send a Client Capability Packet to the sender when there is a change
in statue of the external devices (e.g., a new device being added, an existing device

being removed, change of parameters of an existing device, and so on). Alternatively or
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additionally, the client capability packet can be sent periodically to assist in reliability of
client capability packets.

[00112] A client request and status packet can be used to send information from a
client to a host to allow the host to configure the host-to-client link in an optimum
fashion. In a wired configuration, the client can send this packet to the host as a first
packet in a reverse link packet. The client can, alternatively or additionally, send this
packet to the host when the host requests it explicitly through a reverse link flags in a
reverse link encapsulation packet.

[00113] In a wireless configuration, the wireless receiver may periodically send a
Client Request and Status Packet to the wireless sender to indicate its CRC Error Count
and also when there is a change in status of the external devices. The wireless receiver
may also send a Client Request and Status Packet to the wireless sender requests it
through the C2 flags field of a new C2 request packet.

[00114] With reference again to Fig. 17, cach wireless sender 1702 (of which
only one is illustrated) can associate or communicate with multiple wireless receivers,
illustrates as receiver 1 (R1) 1704, receiver 2 (R2) 1706, and receiver 3 (R3) 1708. The
sender 1702 and receivers 1704, 1706, 1708 can be MDDI sender(s) and/or MDDI
receivers or other senders and receivers that can communicate high rate digital data
wirelessly. Each receiver 1704, 1706, 1708 can have multiple displays (not shown) and
devices (not shown). For example, each receiver can have sixteen displays, although
more or less than sixteen can be associated with a single receiver.

[00115] For example, wireless devices, such as a wireless display, wireless
mouse, wireless keyboard, and so forth, can have a wireless receiver, and each wireless
device can be identified as a separate client. From the perspective of a host (e.g., sender
1702), each of these clients can be identified by an unique client identification (Client
ID). Therefore, Client C1 can have a Client ID of “0”. Wireless receiver, such as
receiver (R2) 1706, can send a client capability packet to the wireless (C2) sender 1702
when there is a change in the capabilities of the external devices connected to receiver
(R2) 1706. Additionally or alternatively, each receiver can send a client capability
packet periodically to ensure reliability.

[00116] Sender 1702 should maintain a device association table, such as table

1800 shown in Fig. 18. Table 1800 illustrates an association of a single wireless sender
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with multiple wireless receivers (e.g., client). The packets intended for a different
receiver clients can be forwarded to the respective devices based on the table. Table
1800 illustrates two clients (1 and 2). Associated with Client #1 is the MAC address
X:Y:Z:P:Q:R, and a Client ID “C21”. Associated with Client #2 is the MAC address
U:V:W:L:M:N and the Client ID “C22”. In such a manner, the sender can communicate
with the appropriate receiver by accessing the look-up table 1800.

[00117] In order for a sender to communicate with a receiver, there should be
device association. Fither device (sender or receiver) can initiate the association
process. For example, if a wireless sender is a phone and a wireless receiver is a
projector/display, the phone (e.g., sender) would typically initiate the communication.
However, there are situations where a receiver would initiate the communication. Thus,
there can be receiver initiated association or sender initiated association.

[00118] With reference now to the drawings, Fig. 19 illustrates a method 1900
for wirelessly communicating digital data at a high rate, which can be initiated by a
receiver. The method 1900 can facilitate wireless communication between a host entity
(e.g., sender) and one or more remote user interface client devices (e.g., receivers). The
wireless communication can include user interface data or other data.

[00119] When one or more remote user interface client devices (e.g., wireless
receiver) wishes to associate with a wireless sender (e.g., host entity) method 1900
starts, at 1902, by associating with the host entity. Such association can include sending
a packet requesting the association. The host entity can communicate wirelessly with
more than one remote user interface client device at substantially the same time. Once
association is established with the host entity, a capability packet is sent to the host
entity, at 1904. The capability packet can include one or more capabilities of the remote
user interface client device. At 1906, a status packet is sent to the host entity. The
status packet can include link quality information.

[00120] In accordance with some aspects, a request is received from the host
entity for an updated status packet. At substantially the same time as the response is
received, the status packet can be updated and sent to the host entity in reply to the
request. In other aspects, the updated status packet can be automatically sent either

periodically or when a status change is detected.
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[00121] The association between one or more remote user interface client devices
and the host entity may be broken due to a communication failure, the devices moving
out of range, or based on other factors. It may be determined that an association is
broken if a host entity status packet is not received within a predetermined period. For
example, at substantially the same time as a host entity status packet is requested, a
timer can be started. The timer can be set up to track an interval from the time the
request is sent. The interval can be predetermined and should be long enough to allow
the request to be received at the host entity and for the host entity to respond. If the
timer expires (e.g., the response is not received within the predetermined interval), the
one or more remote user interface client devices can be disassociated from the host
entity.

[00122] Disassociation from the host entity can also occur if a communication
between the devices should be stopped. If so, the one or more remote user interface
client devices can disassociate from the host entity and enter a disassociation state.
Disassociation can include sending a dissociation request to the host entity and
receiving a dissociation response from the host entity. In accordance with some aspects,
the dissociation response might not be received from the host entity, such as when there
1S a communication failure or if a link or association between the devices has been
broken.

[00123] Fig. 20 illustrates a method 2000 for communicating high rate digital
data wirelessly. Method 2000 can start with a receiver-initiated association. To
associate the device (e.g., receiver) with the host entity, an Association Request Packet
is sent, at 2002. The Association Request Packet can be sent for an association request
by C2 when it desires to associate with the sender after power up of the device. The
Association Request Packet can include a Packet Length, Packet Type, Device
Parameters, Sender MAC Address, Receiver MAC Address and CRC fields. The
packet length can be two bytes that contains a 16 bit unsigned integer that specifies the
total number of bytes in the packet not including the packet length field. The Packet
Type can be two bytes in length and contain a 16 bit unsigned integer. A packet type of
154 identifies the packet as an association request packet. Device parameters can be
two bytes for device specific parameters. The sender MAC Address can be a six byte-

MAC Address of the w-MDDI sender and the Receiver MAC Address — 6 bytes-MAC
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Address of the w-MDDI receiver. The CRC can be two bytes that contain a 16 bit CRC
of all bytes in the packet including the Packet Length.

[00124] At substantially the same time as the association request packet is sent,
the device can enter a “Sent Association Request” state and an association timer can be
started, at 2004. The wireless sender should acknowledge the Association Request
Packet and reply with an Association Response Packet before the association timer
reaches a predetermined interval (e.g., times out, expires). The Association Response
Packet can include a Client ID that identifies the wireless receiver.

[00125] A determination is made, at 2006, whether the timer has expired. Since
the underlying wireless medium may be unreliable, it is possible that the Association
Response Packet or other packets can be lost. Therefore, if the Association Response
Packet has not been received (“NO”) before expiration of the timer, method 2000
continues, at 2006, with a determination whether the timer has expired. If, at 2006, it
was determined that the timer had expired, method 2000 continues, at 2002 with a
subsequent association request packet being resent. This can be recursive wherein a
number of subsequent Association Request Packets can be sent up to a maximum
number of times.

[00126] If the timer has not expired (“NO”), a determination is made, at 2008,
whether the Association Response Packet has been received. If the determination, at
2008, is that the Association Response Packet has been received (“YES”), method 2000
continues, at 2010, and a Client Capability Packet is sent to the wireless sender
acknowledging the Association Request Packet. A status packet or Client Capability
Packet can be transmitted, at 2012. The Client Capability Packet can be sent when the
wireless receiver receives an Association Response from a wireless sender. After
sending the Client Capability Packet, the wireless receiver can enter an Associated state
and the associated wireless receiver can enter an Associated state. In such a manner
there is a three-way handshake association established. If the Association Request
packet, Association Response Packet and/or Client Capability Packets are lost, they can
be retransmitted if the wireless link is stable. Otherwise, the wireless sender and
wireless receiver do not become associated (e.g., they remaining a dissociated state).
[00127] Fig. 21 illustrates a method 2100 for receiver initiated dissociation

between a user device (e.g., receiver) and a host entity (e.g., sender). The method 2100
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starts, at 2102, with associating the user device with a host entity. At substantially the
same time as association with the host entity is established, a capability packet is sent, at
2104. The capability packet can include one or more capabilities of the user device. A
status packet can be transmitted, at 2106. Such transmission of the status packet can be
based on a request for the packet from the host entity, periodically, or when a status
changes.

[00128] At 2108, a determination may be made that the association is broken
and/or, at 2110, it may be decided to stop communication with the host entity. For
example, the determination can be made if the wireless receiver does not receive a
Sender MAC Response Packet from the wireless sender in a predetermined amount of
time. A MAC Response Packet provides MAC statistics on the wireless receiver MAC,
such as average number of retransmissions, packet error rate, and so forth. The packet
contents can include a packet length, packet type, Client ID, average number of
transmissions, frame error rate, physical layer rate, CRC. The MAC Response Packet
can be two bytes in length that contains a sixteen bit unsigned integer that specifies the
total number of bytes in the packet, not including the packet length field. The packet
type is two bytes that contains a sixteen bit unsigned integer. A packet type of 150
identifies the packet as a MAC Response Packet. The client ID is two bytes that
contains a sixteen bit unsigned integer. This is the Client ID of C1/C2 depending on
which client is the originator of the packet. The average number of retransmissions can
be two bytes and for cach MAC frame transmitted in the reverse direction. The frame
error rate can be two bytes and is the packet error rate seen in the forward direction. A
physical layer rate can be two bytes and is the transmission rate on the physical layer.
The CRC is two bytes that contains a sixteen bit CRC of all bytes in the packet
including the packet length.

[00129] The Sender MAC Response Packet provides the MAC statistics on the
wireless sender MAC like average number of re-transmissions, packet error rate and so
forth to the wireless receiver. This packet is sent by the wireless sender acknowledging
the MAC response Packet sent by the wireless receiver. The packet contains a Packet
Length field of two bytes that contain a 16 bit unsigned integer that specifies the total
number of bytes in the packet not including the packet length field. Also included is a
Packet Type field of two bytes that contain a 16 bit unsigned integer. A packet type of
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159 identifies the packet as a Sender MAC Response Packet. A Client ID is two bytes
that contain a 16 bit unsigned integer. This is the Client ID of C2, the destination client.
The Average number of retransmissions is the average number of retransmissions for
every MAC frame transmitted on the reverse direction. A Frame Error Rate is the
packet error rate seen in the forward direction. A Physical Layer Rate is the
transmission rate on the physical layer. Also included in the packet is a CRC that is two
bytes in length that contain a 16 bit CRC of all bytes in the packet including the Packet
Length.

[00130] If either or both the association is broken or communication should be
stopped, the user device should be dissociated from the host entity. Such dissociation
can include, sending an explicit Dissociation Request Packet, at 2112, to the wireless
sender. If there is still a communication link between the host entity and the user device
(e.g., all communication has been lost), a Dissociation Response Packet is received from
the wireless sender, at 2114. At substantially the same time as the dissociation response
is received, the user device enters a dissociation state, at 2116.

[00131] The Dissociation Request Packet can be sent by C2 when it wants to
dissociate with the wireless sender and to make a graceful exit. Included in the
Dissociation Request Packet is a Packet Length field two 2 bytes in length that contain a
16 bit unsigned integer that specifies the total number of bytes in the packet not
including the packet length field. A Packet Type field is two bytes that contain a 16 bit
unsigned integer. A packet type of 156 identifies the packet as a dissociation request
packet. A Client ID field is two bytes allocated for client ID of C2. The CRC field is
two 2 bytes that contain a 16 bit CRC of all bytes in the packet including the Packet
Length.

[00132] The Dissociation Response Packet is sent in response to the dissociation
request packet. It has a Packet Length of 2 bytes that contain a 16 bit unsigned integer
that specifies the total number of bytes in the packet not including the packet length
field. A Packet Type is two 2 bytes that contain a 16 bit unsigned integer. A packet type
of 157 identifies the packet as a dissociation response packet. A Client ID is two bytes
allocated for client ID of C2 and a CRC field is two bytes that contain a 16 bit CRC of
all bytes in the packet including the Packet Length.
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[00133] Referring now to Fig. 22, illustrated is a method 2200 for high rate
wireless digital data communication between a sender at one or more remote receivers
for user interface data. The sender initiates the association when it desires to associate
with a particular wireless receiver. For example, if the wireless sender is a phone and
the wireless receiver is a projector, the phone (e.g., wireless sender) would typically
start the association process. Sender initiated association is similar to receiver initiated
association.

[00134] Method 2200 can start, at 2202, when a sender is associated with one or
more remote user interface devices through a sender initiated association. Such
association can include sending a request to the receiver that an association be
established between the devices. The receiver can respond to the request, indicating that
the association is possible (e.g., that the receiver is not associated with another sender).
At substantially the same time as the devices are associated, a packet that includes
capability information is received, at 2204, from the remote user interface device and, at
2206, link quality information is received, such as on a reverse link. The information
can be sent in response to a C2 Request Packet that can be sent by the wireless sender to
the receiver requesting the receiver to send the client capability packet. The C2 can
include Packet Length, Packet Type , C2 Client ID and C2 flags fields. The Packet
Length field is two bytes that contain a 16 bit unsigned integer that specifies the total
number of bytes in the packet not including the packet length field. The Packet Type is
two bytes that contain a 16 bit unsigned integer. A packet type of 149 identifies the
packet as a C2 request packet. The C2 Client ID field is two bytes that contain a 16 bit
unsigned integer reserved for ID of C2. The C2 flags field is one 1 byte that contains an
8 bit unsigned integer that contains a set of flags to request information from C2. For
example, if a bit is set to 1, then C1 requests the specified information from the client.
If the bit is set to 0, then C1 does not need the information from C2. Bit 0 indicates C1
needs the client capability packet from C2. Bit 1 indicates C1 needs “Client Request
and Status Packet” from C2. The CRC field is two bytes that contain a 16 bit CRC of
all bytes in the packet including the Packet Length.

[00135] In some situations, the sender may initiate an association but the receiver
may already be associated with a difference receiver or may not desire to associate with

this sender. In this situation, an Association Denial Packet can be sent by Client (C2) as
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a reply to an association request when it does not want to associate with the w-MDDI
Sender (after power up). The Association Denial Packet contains various fields
including Packet Length, Packet Type, Sender MAC Address, Receiver MAC Address,
and CRC. The Packet Length can be two bytes that contain a 16 bit unsigned integer
that specifies the total number of bytes in the packet not including the packet length
field. The Packet Type can be two bytes that contain a 16 bit unsigned integer. A packet
type of 154 identifies the packet as an association request packet. The Sender Mac
Address can be a six byte MAC Address of the W-MDDI Sender and the Receiver
MAC Address can be a six byte MAC Address of the W-MDDI Receiver. The CRC is
two bytes that contain a 16 bit CRC of all bytes in the packet including the Packet
Length.

[00136] Another packet that can is sent is a MAC CTA Setup Packet is used by
the host to setup CTAs in the forward and reverse directions. This can be used in the
low-latency mode of operation of w-MDDI with IEEE 802.15.3 MAC. If the MAC
protocol allows the sender MAC to set up CTAs in the reverse direction, then this
packet will be dropped at the sender. Else, it will be forwarded to the receiver. The
MAC CTA Setup Packet contents include a Packet Length field that is two bytes that
contain a 16 bit unsigned integer that specifies the total number of bytes in the packet
not including the packet length field. A Packet Type ficld is two bytes that contain a 16
bit unsigned integer. A packet type of 152 identifies the packet as a CTA setup packet.
C1ClientID field is two bytes that contain a 16 bit unsigned integer reserved for ID of
the host -- 0. A C2ClientID field is two bytes that contain a 16 bit unsigned integer
reserved for ID of C2. Forward CTA parameters are CTA parameters for data transfer
in the forward direction and Reverse CTA parameters -- CTA parameters for data
transfer in the reverse direction.

[00137] Fig. 23 illustrates a method 2300 for high rate wireless data
communication between a sender and a remote receiver. Method 2300 illustrates a
sender initiated association and starts, at 2302, with transmission of a Sender
Association Request Packet to a remote receiver. The Sender Association Request
Packet is sent for association request by the sender when it wants to associate with a
particular MDDI Receiver (after power up). The Sender Association Request Packet
include a Packet Length of two bytes that contain a 16 bit unsigned integer that specifies
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the total number of bytes in the packet not including the packet length field and a Packet
Type of two bytes that contain a 16 bit unsigned integer. A packet type of 158 identifies
the packet as an association request packet. Also included is a Receiver MAC Address
that is six bytes and includes the receiver MAC address and a Sender MAC Address that
is bytes of the sender MAC address. A CRC field is two bytes that contain a 16 bit
CRC of all bytes in the packet including the Packet Length.

[00138] At substantially the same time as the first association request packet is
sent, the sender enters a “Sent Sender Association Request” state and a timer (e.g.,
Association timer) or other tracking means can be initiated, at 2304. The interval of
time between the transmission of the first association request packet and receipt of a
response from the remote receiver, such as an Association Request Packet, is tracked
and, at 2306, a determination is made whether a predefined interval of time has been
exceeded (e.g., the timer has expired). If the timer has expired (“YES”), it indicates that
the Association Request Packet was not received from the remote sender and method
2300 continues, at 2302, where a subsequent association request packet is sent. Any
number of subsequent Sender Association Request packets can be sent up to a
maximum number (e.g., max_sender_association_retry) number of times. If the timer
has not expired (“NQO”), a determination is made, at 2308, whether a Association
Request Packet is received.

[00139] If the determination, at 2308, is that the Association Request Packet has
not been received (“NO”), the method 2300 continues, at 2306, until either the timer
expires or the Association Request Packet is received. If the Association Request
Packet has been received (“YES”), an Association Response Packet can be sent that
provides a Client ID to the remote device.

[00140] The Association Response Packet is sent in response to the Association
Request Packet sent by C1. This packet provides C2 the Client ID and Display/device
ID. This is part of the three-way handshake association. The Association Response
Packet contains a Packet Length, a Packet Type, a Client ID, and a CRC. The Packet
Length is two bytes that contain a 16 bit unsigned integer that specifies the total number
of bytes in the packet not including the packet length field. The Packet Type is two
bytes that contain a 16 bit unsigned integer. A packet type of 155 identifies the packet as

an association response packet. The Client ID is two bytes allocated for client ID of C2
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and the CRC is two bytes that contain a 16 bit CRC of all bytes in the packet including
the Packet Length.

[00141] The sender may also start a timer, such as an Association_Response
timer, at substantially the same time as sending the Association Response Packet. The
receiver should reply with a Client Capability Packet and/or link quality information, at
2310, on a reverse link. If the Association-Response timer expires, the wireless sender
resends the Association Response packet a maximum (e.g., association_retry) number of
times. The Sender Association Request, Association Request, Association Response
and Client Capability can constitute a four-way handshake procedure. Alternate display
information may also be received from the remote device

[00142] Fig. 24 illustrates a method 2400 for selective disassociation between a
sender and a remote receiver. At 2402, an association between a sender and a remote
receiver can be established. A packet that includes capability of the remote receiver can
be received, at 2404, and link quality information can be received, at 2406. In addition,
a MAC address of the sender and an identification of the remote receiver can be
included in a device association table associated with the sender.

[00143] In some situations, it might be necessary to discontinue the association
between the remote receiver and the sender and a determination can be made, at 2408,
that the communication between the sender and the remote receiver should be disabled.
For example, if a wireless sender does not receive a MAC Response Packet from a
receiver in a predetermined interval (e.g., mac_response_fail time) msec, it can declare
the receiver as dissociated and at 2410, a Sender Dissociation Request Packet is sent to
the receiver. A reply to the dissociation request (e.g., Dissociation Request) is received
from the receiver, at 2412. A dissociation completion acknowledgment (e.g.,
Dissociation Response) can be sent, at 2414, to complete the dissociation procedure.
[00144] In some aspects, a dissociation request can be explicitly received, at
2416, from a remote receiver. At 2418, a dissociation response acknowledgement e.g.,
Dissociation Response) is sent. At 2420, an identification of the dissociated device is
removed from an association table.

[00145] The Sender Dissociation Request Packet is sent by the wireless sender
initiating the Dissociation. It includes a Packet Length field of two bytes that contain a

16 bit unsigned integer that specifies the total number of bytes in the packet not



WO 2007/140344 PCT/US2007/069815

05126202
35

including the packet length field. A Packet Type field of two bytes that contain a 16 bit
unsigned integer. A packet type of 157 identifies the packet as a dissociation response
packet. A Client ID is two 2 bytes allocated for client ID of C2. A CRC field is two
bytes that contain a 16 bit CRC of all bytes in the packet including the Packet Length.
[00146] Fig. 25 illustrates an apparatus 2500 that initiates device association in
accordance with the various embodiments. Apparatus 2500 can be a receiver
configured to communicate high rate digital data and which desires to associate with a
wireless sender or remote host device 2502. Apparatus 2500 can include a memory
2504 that can be configured to store information. Such stored information can include a
MAC address associated with the apparatus 2500 and/or a Client ID (as received in an
Association Response Packet). For example, at substantially the same time as being
associated with a particular wireless sender, the wireless receiver can store the MAC
address of the sender or remote host device 2502 with which the apparatus 2500 is
associated.

[00147] Also included in apparatus 2500 can be a processor 2506 that can be
configured to analyze information stored in memory 2504. Processor 2506 can further
selectively associate the apparatus 2500 with the remote host device 2502. In
accordance with some aspects, processor 2506 can associate apparatus 2502 with
remote host device 2502 at substantially the same time as receipt of an associated
request packet from remote host device 2502. However, if a response packet is not
received from the remote host device 2502 after a predetermined interval and a
maximum number of sent association requests have been exceed, the processor 2506
does not associated the apparatus 2500 with the remote host device 2502.

[00148] Apparatus 2500 can further include a communication data component
2508 that can be configured to update a MAC Response Packet with apparatus MAC
statistics for transmission to the remote host device 2502. After entering an associated
state, the wireless receiver can periodically, such as each mac_response_time msec,
send a MAC Response Packet. The host device 2502 can respond with a packet that
acknowledges reception of the MAC Response Packet sent by apparatus 2500. If
apparatus 2500 does not receive a response after a predetermined interval of time (e.g.,
mac_response_fail time msec duration), apparatus 2500 might infer that it has been

dissociated from the host device 2502 and stops sending the MAC Response Packet.
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The apparatus 2500 and host device 2502 may become dissociated, as described above.
In some embodiments, apparatus 2500 can send a MAC Response Packet when
specifically requested to do so by the host device 2502.

[00149] The apparatus 2500 and the remote host device 2502 may become
disassociated, either intentionally or unintentionally. For example, a communication
link may be lost between the apparatus 2500 and the remote user device 2502 due to a
communication failure, the devices moving out of range of each other or for other
reasons. For example, if a dissociation request packet is received from the remote host
device 2502, the processor dissociates the apparatus 2500 from the host device 2502 at
substantially the same time as receipt of the request. In another example, if a status
packet is not received from the remote host device 2502 in response to the transmitted
updated MAC response packet, the processor 2508 will selectively dissociate based on
inference that the apparatus 2500 and the host device 2502 are no longer to be
associated.

[00150] In accordance with some aspects, apparatus 2500 can include a display
component 2510 that can be configured to compile one or more alternate display
information. The alternate display information can be associated with the apparatus
2500. The display component 2510 can further be configured to convey the one or
more alternate display information to the remote host device 2502. For example, if
there are alternate displays associated with the wireless receiver, an Alternate Display
Capability Packet can be sent to the remote host device 2502.

[00151] Fig. 26 illustrates an apparatus 2600 for wirelessly communicating high
rate user interface data with a remote sender. Apparatus 2600 can include a logical
module for associating at least one receiver with a remote sender 2602. Also included
in apparatus can be a logical module for communicating 2604 at least one capability
information of the at least one receiver wirelessly to the remote sender. Apparatus 2600
can further include a logical module for selectively disassociating with the remote
sender 2606. In accordance with some aspects, apparatus 2600 can further includes a
logical module for receiving a data packet 2608. The data packet can be a link quality
data packet that is received from the remote sender in response to the one or more link

quality data packets.
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[00152] With reference now to Fig. 27, illustrated is an apparatus 2700 that can
be configured to wirelessly communicate high rate user interface data. The apparatus
2700 can include a memory 2702 that can be configured to store information related to
an identification of a remote user interface device, such as a Client ID assigned to the
remote device. A processor 2704 can be configured to selectively associate with one or
more remote user interface devices based in part on the information stored in memory
2702. Apparatus 2700 can also include an information component 2706 that can be
configured to analyze at least one capability of the one or more remote user interface
devices. The capability can be received in a client capability packet. Information
component 2706 can further be configured to analyze a link quality information data
received in a status update packet.

[00153] In accordance with some aspects, apparatus 2700 can include a status
timer 2708 that can be configured to determine if a response to the sender association
request is received within a predefined interval. If the response is not received within
the predefined interval, a subsequent sender association request can be sent by processor
2704.

[00154] If dissociation from the remote user interface device is desired, processor
2704 can selectively dissociate the remote device. For example, processor 2704 may
selectively dissociate if link quality information data indicates that the quality of a
communication link has fallen below a predetermined threshold.

[00155] Referring now to Fig. 28, illustrated is an apparatus 2800 for wirelessly
communicating user interface data at a high rate. Apparatus 2800 includes a logical
module for associating 2802 with another device, such as one or more remote user
interface devices. Such association can be selective.

[00156] Also included in apparatus 2800 is a logical module for sending an
association response 2804. The association response can contain a client identification
for each respective remote user interface device. A logical module for receiving a
capability packet 2806 is included in apparatus. Also included is a logical module for
associating with an identification 2808. Such association can be based partially on a
capability included in the first capability packet.

[00157] In accordance with some aspects, apparatus 2800 can include a logical

module for determining if the capability packet is received within a predefined interval
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(not shown) and a logical module for sending a second request for the capability packet
(not shown). The second request can be sent if the capability packet was not received
within the predefined interval.

[00158] In accordance with other aspects, apparatus 2800 can include a logical
module for determining if an association with one or more remote user interface devices
should be stopped. Also included in such embodiments, can be a logical module for
selectively dissociating the one or more remote user interface device if the association
should be stopped.

[00159] With reference now to Fig. 29, illustrated is a conceptual block diagram
of a possible configuration of a terminal 2900. As those skilled in the art will
appreciate, the precise configuration of the terminal 2900 may vary depending on the
specific application and the overall design constraints. Processor 2902 can implement
the systems and methods disclosed herein.

[00160] Terminal 2900 can be implemented with a front-end transceiver 2904
coupled to an antenna 2906. A base band processor 2908 can be coupled to the
transceiver 2904. The base band processor 2908 can be implemented with a software
based architecture, or other type of architectures. A microprocessor can be utilized as a
platform to run software programs that, among other functions, provide control and
overall system management function. A digital signal processor (DSP) can be
implemented with an embedded communications software layer, which runs application
specific algorithms to reduce the processing demands on the microprocessor. The DSP
can be utilized to provide various signal processing functions such as pilot signal
acquisition, time synchronization, frequency tracking, spread-spectrum processing,
modulation and demodulation functions, and forward error correction.

[00161] Terminal 2900 can also include various user interfaces 2910 coupled to
the base band processor 2908. User interfaces 2910 can include a keypad, mouse, touch
screen, display, ringer, vibrator, audio speaker, microphone, camera and/or other
input/output devices.

[00162] The base band processor 2908 comprises a processor 2902. In a
software-based implementation of the base band processor 2908, the processor 2902
may be a software program running on a microprocessor. However, as those skilled in

the art will readily appreciate, the processor 2902 is not limited to this embodiment, and
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may be implemented by any means known in the art, including any hardware
configuration, software configuration, or combination thereof, which is capable of
performing the various functions described herein. The processor 2902 can be coupled
to memory 2912 for the storage of data.

[00163] It is to be understood that the embodiments described herein may be
implemented by hardware, software, firmware, middleware, microcode, or any
combination thercof. When the systems and/or methods are implemented in software,
firmware, middleware or microcode, program code or code segments, they may be
stored in a machine-readable medium, such as a storage component. A code segment
may represent a procedure, a function, a subprogram, a program, a routine, a subroutine,
a module, a software package, a class, or any combination of instructions, data
structures, or program statements. A code segment may be coupled to another code
segment or a hardware circuit by passing and/or receiving information, data, arguments,
parameters, or memory contents. Information, arguments, parameters, data, efc. may be
passed, forwarded, or transmitted using any suitable means including memory sharing,
message passing, token passing, network transmission, efc.

[00164] What has been described above includes examples of one or more
embodiments. It is, of course, not possible to describe every conceivable combination
of components or methodologies for purposes of describing these embodiments, but one
of ordinary skill in the art may recognize that many further combinations and
permutations of such embodiments are possible. Accordingly, the embodiments
described herein are intended to embrace all such alterations, modifications, and
variations that fall within the spirit and scope of the appended claims. Furthermore, to
the extent that the term “includes” is used in either the detailed description or the
claims, such term is intended to be inclusive in a manner similar to the term
“comprising” as “comprising” is interpreted when employed as a transitional word in a

claim.
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1. A method for wirelessly communicating digital data at a high rate between a

host entity and at least one remote user interface client device for user interface data,
comprising:

associating the at least one remote user interface client device with the host
entity;

sending a capability packet to the host entity that includes at least one capability
of the at least one remote user interface client device; and

transmitting a status packet to the host entity that includes at least one link

quality information.

2. The method of claim 1, further comprising:
receiving a request from the host entity for an updated status packet;
updating the status packet; and
sending the updated status packet to the host entity in response to the received

request.

3. The method of claim 2, further comprising;:

determining an association between the at least one remote user interface client
device and the host entity is broken when a host entity status packet is not received
within a predetermined period; and

disassociating the at least one remote user interface client device from the host

entity.

4. The method of claim 1, associating the remote user interface client device with
the host entity, comprising;:

sending an association request packet to the host entity; and

resending the association request packet if an association timer expires before an
association response packet is received from the host entity in response to the sent

association request packet.
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5. The method of claim 1, further comprising sending an updated status packet

periodically or when a status change is detected.

6. The method of claim 1, further comprising;:

determining if a communication between the at least one remote user interface
client device and the host entity should be stopped;

disassociating with the host entity if the communication should be stopped; and

entering a disassociated state.

7. The method of claim 6, further comprising:
sending a dissociation request to the host entity; and

receiving a dissociation response from the host entity.

8. An apparatus that communicates high rate digital data wirelessly, comprising:

a memory that stores information related to a first MAC address associated with
the apparatus and at least a second MAC address associated with a remote host device;

a processor that analyzes information stored in the memory and selectively
associates the apparatus with the remote host device; and

a communication data component that updates a MAC response packet with

apparatus-MAC statistics for transmission to the remote host device.

9. The apparatus of claim 8, further comprising a display component that compiles
at least one alternate display information associated with the apparatus and conveys the

at least one alternate display information to the remote host device.

10. The apparatus of claim 8, the processor associates the apparatus with the remote

host device after receipt of an associated request packet from the remote host device.

11. The apparatus of claim 8, the processor does not associate the apparatus with the
remote host device when an association response packet is not received from the remote
host device after a predetermined interval and a maximum number of sent association

requests are exceeded.
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12.  The apparatus of claim 8, the processor further selectively dissociates the
apparatus from the remote host device when a remote host device status packet is not

received in response to the transmitted updated MAC-response packet.

13. The apparatus of claim 8, the processor dissociates the apparatus from the
remote host device upon receipt of a dissociation request packet from the remote host

device.

14.  An apparatus that wirelessly communicates high rate user interface data,
comprising:

means for associating at least one receiver with a remote sender;

means for communicating at least one capability information of the at least one
receiver wirelessly to the remote sender;

means for sending at least one link quality data packet periodically to the remote
sender; and

means for selectively disassociating with the remote sender.

15. The apparatus of claim 14, further comprising means for receiving a link quality
data packet from the remote sender in response to the at least one link quality data

packet.

16. A computer-readable medium embodying a method for wirelessly transmitting
high rate user interface data, the method comprising:

associating at least one remote user interface device with a host;

sending a first packet that includes capability information of the at least one
remote user interface device; and

sending at least a second packet periodically that includes quality data of a

communication link between the at least one remote user interface device and the host.

17. The computer-readable medium of claim 16, the method further comprising;:

sending a disassociation request to the host; and
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receiving a confirmation of the disassociation request from the host.

18. The computer-readable medium of claim 16, the method further comprising
receiving an acknowledgment of the first packet that includes an identification reference

for the at least one remote user interface device.

19. The computer-readable medium of claim 16, further comprising:
receiving a confirmation of the at least a second packet from the host; and
determining the at least one remote user interface is not associated with the host
when the link quality data packet from the host is not received from the host in response
to a pre-determined number of link quality data packets sent by the at least one user
interface device; and

disassociating the at least one remote user interface from the host.

20. A processor for communicating high rate user interface data wirelessly, the
processor being configured to:

associate an interface device with a remote host;

send information about a capability of the interface device in a capability packet;
and

transmit a status packet comprising data about a communication link between

the interface device and the remote host.

21. The processor of claim 20, further being configured to:

determine whether the communication link between the interface device and the
remote host does not meet a predetermined quality level;

send a dissociation request to the remote host; and

disassociate from the remote host.

22. A method for high rate wireless digital data communication between a sender
and at least one remote receiver for user interface data, comprising:

associating with the at least one remote receiver;
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receiving a first packet that includes at least one capability of the at least one
remote receiver; and
receiving a link quality information packet on a reverse link from the at least one

remote receiver.

23. The method of claim 22, associating with the at least one remote receiver further
comprising:

transmitting a first association request packet to the at least one remote receiver;

tracking an interval of time between transmitting the first association request
packet and receipt of an association request reply packet; and

transmitting a second association request packet if the interval of time between
transmitting the first association request packet and receipt of the association request

reply packet exceeds a predetermined interval.

24. The method of claim 22, further comprising including a MAC address of the
sender and an identification of the at least one remote receiver in a device association

table associated with the sender.

25. The method of claim 22, further comprising:

determining that communication with the at least one remote receiver should be
disabled;

sending a sender dissociation request packet to the at least one remote receiver;

receiving a dissociation request reply from the at least one remote receiver in
response to the sender dissociation request packet; and

sending an acknowledgment of a dissociation completion to the at least one

remote receiver.

26. The method of claim 22, further comprising:
receiving a dissociation request from the at least one remote receiver;
sending a dissociation response acknowledging the dissociation request; and
removing an identification of the at least one remote receiver from an

association table.
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27.  An apparatus that wirelessly communicates high rate user interface data,
comprising:

a memory that stores information related to an identification of at least one
remote user interface device;

a processor that selectively associates with the at least one remote user interface
device based in part on the stored information; and

an information component that analyzes at least one capability of the at least one

remote user interface device received in a client capability packet.

28. The apparatus of claim 27, the information component further analyzes a link

quality information data received in a status update packet.

29. The apparatus of claim 28, the processor selectively dissociates with the at least
one remote user interface device if the link quality information data indicates that the

quality of a communication link has fallen below a predetermined threshold.

30. The apparatus of claim 27, further comprising a status timer that determines if a
response to a first sender association request is received within a predefined interval, the
processor sends at least a second sender association request if the response is not

received within the predefined interval.

31 An apparatus that wirelessly communicates user interface data at a high rate,
comprising:

means for selectively associating with at least one remote user interface device;

means for sending an association response to the at least one remote user
interface device, the association response contains a client identification for the at least
one remote user interface device;

means for receiving the first capability packet; and

means for associating the at least one remote user interface device with an
identification based in part on at least one capability included in the first capability

packet.
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32. The apparatus of claim 31, further comprising:
means for determining if the first capability packet is received within a
predefined interval; and

means for sending a second request for the capability packet.

33. The apparatus of claim 31, further comprising:

means for determining if an association with the at least one remote user
interface device should be stopped; and

means for selectively dissociating from the at least one remote user interface

device if the association should be stopped.

34. A computer-readable medium embodying a method for wirelessly transmitting
high rate user interface data, the method comprising:

associating a host device with at least one remote client device;

receiving a first packet that includes capability information of the at least one
remote client device;

assigning a client identification to the at least one remote client device based in
part on the first packet; and

receiving a second packet that includes quality data information of a

communication link between the host device and the at least one remote client device.

35.  The computer-readable medium of claim 34, further comprising:
sending a disassociation request to the at least one remote client device; and
receiving a confirmation of the disassociation request from the at least one

remote client device.

36.  The computer-readable medium of claim 34, further comprising:

determining that the at least one remote user interface device is not associated
with the host device when the second packet is not received within a predefined
interval; and

dissociating from the at least one remote user interface device.
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37. A processor for wirelessly communicating high rate user interface data, the
processor being configured to:

associate a host with a remote interface device;

receive information about a capability of the remote interface device;

assign an identifier to the remote interface device;

send the identifier to the remote interface device; and

receive in a status packet information about a communication link between the

remote interface device and the host.

38.  The processor of claim 37, further configured to:

determine whether a communication between the remote interface device and
the host should be stopped;

send a dissociate request to the remote interface device if the communicate
should be stopped; and

remove the assigned identifier of the remote interface device.
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