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(57) Abstract: A method and system for wireless communication of different information types over a wireless channel, is provided.
Information comprising different information types is formed into a composite aggregation of the different information types, and
the composite aggregation is transmitted from a sender to a receiver over a wireless channel. A composite acknowledgement (ACK)
format is utilized by the receiver to reduce the overhead in low-rate channels.
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Description
METHOD AND SYSTEM FOR TRANSMISSION OF

DIFFERENT TYPES OF INFORMATION IN WIRELESS COM-

[1]

[2]

[3]

[4]

MUNICATION
Technical Field

The present invention relates to transmission of video information and in particular,
to transmission of uncompressed video over wireless communication channels.
Background Art

With the proliferation of high quality video, an increasing number of electronic
devices (e.g., consumer electronic devices) utilize high definition (HD) video which
can require more than 1 Gbps (giga bits per second) in bandwidth for transmission. As
such, when transmitting such HD video between devices, conventional transmission
approaches compress the HD video to a fraction of its size to lower the required
transmission bandwidth. The compressed video is then decompressed for consumption.
However, with each compression, and subsequent decompression of the video data,

some data can be lost and the picture quality can be degraded.
Disclosure of Invention

Technical Problem

The High-Definition Multimedia Interface (HDMI) specification allows for the
transfer of uncompressed HD signals between devices via a cable. While consumer
electronics makers are beginning to offer HDMI-compatible equipment, there is not yet
a suitable wireless (e.g., a radio frequency) technology that is capable of transmitting
uncompressed HD video signals. Wireless local area network (WLLAN) and similar
technologies can suffer interference issues when several devices are connected which
do not have the bandwidth to carry the uncompressed HD signal, and do not provide an
air interface to transmit uncompressed video over 60 GHz band. There is, therefore, a
need for a method and system for wireless transmission of uncompressed video in-
formation.

Technical Solution

The present invention provides a method and system for transmission of different
types of information in wireless communication of video information. This is achieved
by aggregating different types of information for wireless communication of video,
audio, control, and data information. An example involves transmission of un-
compressed HD video information between wireless stations communicating over a

wireless channel, such as in wireless networks.
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The aggregation process comprises forming a composite aggregation packet for
transmission of different types of information (e.g., audio, video, control messages),
between wireless stations. In addition, a composite acknowledgement (ACK) format is
utilized in the aggregation process.

The aggregation of different types of information into composite packages, along
with corresponding composite ACK packages, increases transmission efficiency in
wireless networks, and reduces overhead in low-rate channels. For example,
transmission efficiency is increased for wireless HD video transmission in wireless
networks that use Time Division Duplex (TDD) for coordinating high-rate and low-
rate channels.

These and other features, aspects and advantages of the present invention will
become understood with reference to the following description, appended claims and
accompanying figures.

Brief Description of the Drawings

Fig. 1 shows a functional block diagram of a wireless network that implements un-
compressed HD video transmission between wireless stations by aggregating in-
formation types, according to an embodiment of the present invention.

Fig. 2 shows an example timing diagram for TDD scheduling applied to low-rate and
high-rate wireless communication channels in Fig. 1.

Fig. 3 shows an example composite packet format for aggregating different in-
formation types into a packet, according to the present invention.

Fig. 4 shows further details of the format of a sub- packet in Fig. 3.

Fig. 5 shows the details of an Information Type Mask in the sub-packet in Fig. 4.

Fig. 6 shows the format of an example composite ACK packet according to the
present invention.

Fig. 7 shows another example composite packet utilizing Unequal Error Protection
(UEP) for some of the information in the packet, according to the present invention.

Fig. 8 shows further details of each sub-packet in the packet of Fig. 7.

Figs. 9-10 show flowcharts of example communication processes between a sender
and a receiver in a wireless network, using a composite packet and a composite ACK
packet, according to the present invention.

Fig. 11 shows a composite packet format for aggregating different types of in-
formation that require Equal Error Protection (EEP), according to an embodiment of
the present invention.

Fig. 12 shows a packet format for aggregating a single type of information that
requires UEP, according to an embodiment of the present invention.

Fig. 13 shows an example function block diagram of a wireless communication
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system including a sender and a receiver implementing the processes in Figs. 9-10,
according to the present invention.
Mode for the Invention

The present invention provides a method and system for aggregating different types
of information for wireless communication of video information, and in particular,
transmission of uncompressed HD video information between wireless stations com-
municating over a wireless channel.

In many wireless communication systems, a frame structure is used for data
transmission between a transmitter and a receiver. For example, the IEEE 802.11
standard uses frame aggregation in a Media Access Control (MAC) layer and a
physical (PHY) layer. In a typical transmitter, a MAC layer receives a MAC Service
Data Unit (MSDU) and attaches a MAC header thereto, in order to construct a MAC
Protocol Data Unit (MPDU). The MAC header includes information such as a source
address (SA) and a destination address (DA). The MPDU is a part of a PHY Service
Data Unit (PSDU) and is transferred to a PHY layer in the transmitter to attach a PHY
header (i.e., a PHY preamble) thereto to construct a PHY Protocol Data Unit (PPDU).
The PHY header includes parameters for determining a transmission scheme including
a coding/modulation scheme.

Typically, the most reliable coding/modulation scheme is applied to a PHY signal
field in the PHY header, and an additional cyclic redundancy code (CRC) check is
added to ensure this information is received correctly at the receiver. The MAC header
and payload data in the MSDU are usually treated equally and transmitted using the
same coding/modulation scheme, which is less robust than that for the PHY signal
field of the PHY header. Further, before transmission as a packet from a transmitter to
a receiver, a preamble is attached to the PPDU, wherein the preamble can include
channel estimation and synchronization information.

In one embodiment, an aggregation process according to the present invention
comprises forming a composite aggregation packet for transmission of audio, video
and control messages, etc., between wireless stations. In addition, a composite ACK
format is utilized in the aggregation process to reduce the overhead in low-rate
channels. The aggregation process improves transmission efficiency for wireless HD
video transmission in wireless networks wherein TDD is used for coordinating high-
rate and low-rate channels.

Fig. 1 shows a functional block diagram of a wireless network 10 that implements
uncompressed HD video transmission between wireless stations, according to an
embodiment of the present invention. The network 10 includes a coordinator 12, such

as a wireless HD (WiHD) coordinator, and multiple wireless stations 14 (e.g., Devl,
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..., DevN). The coordinator 12 and the stations 14 utilize a low-rate channel 16
(dashed lines in Fig. 1) and a high-rate channel 18 (heavy solid lines in Fig. 1) for
communication there between.

In this example, the coordinator 12 is a sink of video and/or audio data implemented,
for example, in a HDTV set in a home wireless network environment, which is a type
of WLAN. The coordinator need not be tied with a sender or receiver, and further can
be either a video source or a video sink. As such, the coordinator can be implemented
in a station or separately.

Each station 14 comprises a device that can be the source of uncompressed video or
audio. Examples of each device can be a set-top box, a DVD player, etc. A station 14
can also be an audio sink.

The coordinator 12 uses the low-rate channel 16, and the high-rate channel 18, for
communication with the stations 14. Each station 14 uses the low-rate channel 16 for
communication with other stations 14. The high-rate channel 18 only supports single
direction unicast transmission with, e.g., multi-Gb/s bandwidth to support un-
compressed HD video. The low-rate channel 16 can support bi-directional
transmission, e.g., with at most 40 Mbps (megabits per second) throughput. The low-
rate channel 16 is mainly used to transmit control frames, such as ACK frames.

As shown by the example timing diagram in Fig. 2, TDD scheduling is applied to the
low-rate and high-rate channels 16 and 18, whereby at any one time the low-rate and
high-rate channels 16 and 18, cannot be used in parallel for transmission. In Fig. 2,
Beacon and ACK frames are transmitted over the low-rate channel 16 in between the
transmission of video packets, audio and control information over the high-rate
channel 18.

For the same amount of information, the transmission duration over the high-rate
channel 18 is much shorter than over the low-rate channel 16. Therefore, the high-rate
channel 18 should be utilized as long as a packet can be transmitted over the high-rate
channel 18, rather than over the low-rate channel 16, to achieve high system
throughput.

However, since the high-rate channel 18 can only support single-direction unicast
transmission, use of the low-rate channel 16 is necessary for bi-directional
transmissions. For example, after a video packet is transmitted from a station 14 to the
coordinator 12 over the high-rate channel 18, an ACK packet would be sent back from
the coordinator 12 to that station 14 over the low-rate channel 16. Since switching
between the high-rate and low-rate channels 16 and 18 requires a transition period,
frequent channel switching wastes bandwidth and can degrade the network throughput
since no data can be transmitted during a channel switch time.

To reduce bandwidth waste caused by channel switching for communicating
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different types of information over different channels, in one embodiment the present
invention utilizes a composite WiHD packet format specifying the aggregation of
different types of information such as video, audio, data, control messages, etc. In-
formation of the same type can be placed into different sub-packets to provide more
robust transmission.

Fig. 3 shows an example composite WiHD packet format 20, comprising a PHY
Preamble 22, a MAC header 24, and multiple Sub-packets 26 (i.e., Sub-packet 1, ...,
Sub-packet n). Each Sub-packet 26 includes a Sub-header 28, a Payload 29 and a
Cyclic Redundancy Check (CRC) 30. The MAC header 24 includes a Content length
field 32 comprising a Number of sub-packets field 34, and multiple Length of Sub-
packet fields 36 (i.e., Length of Sub-packet 1, ..., Length of Sub-packet n), cor-
responding to the multiple Sub-packets 26.

The composite packet 20 includes sub-packet and information type location/length
information, such as in fields 32, 34, 36 and 28 described herein, to allow a receiver to
use such sub-packet and information type location/length information, for locating and
retrieving the different information types within the composite packet 20.

The Content length field 32 is added to the MAC header 24, and uses one byte for the
Number of sub-packets field 34 to indicate the number of Sub-packets 26 in the packet
20. The Content length field 32 uses two bytes for each Length of Sub-packet field 36
to indicate the length of each Sub-packet 26.

Fig. 4 shows further details of the format of a Sub-packet 26 in Fig. 3. The Sub-
header 28, located at the beginning of the Sub-packet 26, comprises a Sub-packet
Index 28A, an Information Type Mask 28B, and one or more Length of Type fields
28C. Further, the Payload field 29 includes one or more Payload of Type fields 28D.

In this example, the Sub-packet index 28A is a 1 byte field indicating the sequence
number of that Sub-packet 26 within the packet 20. Further, the Information Type
Mask 28B (shown in more detail in Fig. 5) is a 1 byte field, indicating different in-
formation types based on bit settings therein. For example, if an information type bit is
setto "1" in the Information Type Mask 28B, then: (1) there is a corresponding Length
of Type field 28C for that type in the Sub-header 26, and (2) there is an information
Payload of Type field 28D for that information type in the Sub-packet payload 29.

If an information type bit is set to "0" in the Information Type Mask 28B, then there
are no fields 28C, 28D for that information type in the Sub-packet 26. The sequence
(order) of the Length of Type fields 28C (i.e., Length of Type i, Length of Typek, ...,
Length of Type m) in the Sub-header 28 is the same as the sequence (order) of the cor-
responding information type bits in the Information Type Mask 28B. Similarly, the
sequence (order) of the Payload of Type field 28D (i.e., Payload of Type i, Payload of
Type k, ..., Payload of Type m) in the Payload field 29 is the same as the sequence
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(order) of the corresponding information type bits in the Information Type Mask 28B,
and the same as the sequence (order) of the corresponding Length of Type fields 28C
(i.e., Length of Type i, Length of Type £, ..., Length of Type m) in the Sub-header 28.

As noted, Fig. 5 shows details of the Information Type Mask 28B of a Sub-packet
26, including a Control bit 40, an Audio bit 42, a Data bit 44, a Video bit 46, a Beam-
Track bit 48, an Others bit 50 and two Reserved bits 52. Each of the bits 42, 44, 46, 48
and 50, when set (i.e., set to "1"), indicates that information of that type is in the
Payload 29 of that Sub-packet 26.

The sender station 14 or the coordinator 12 can generate such a composite packet 20
including a CRC value for the payload in each Sub-packet 26, and then transmits the
composite packet 20 to the receiving station 14. If uncompressed video data is included
in the composite packet, then the packet 20 is transmitted over the high-rate channel
18, otherwise, the packet 20 can be transmitted over the low-rate channel 16.
Transmitting one composite packet 20 for different information types, rather than
transmitting different packets for different information types, reduces transmission
overhead.

After receiving the composite packet 20, the receiving station 14 uses the packet and
Sub-packet field information (e.g., fields 32, 34, 36, 28 (Fig. 3)) in the composite
packet 20 to locate and retrieve the different information types including payloads 29
in Sub-packets 26 within the composite packet 20. The receiving station 14 further
uses the CRC information 30 corresponding to each Sub-packet 26 to conduct a CRC
check for the payload 29 of each Sub-packet 26. The station 14 then forms a
Composite ACK packet 60, shown in Fig. 6, based on the CRC check and transmits the
Composite ACK packet 60 back to the sender over the low-rate channel 16.

As shown in Fig. 6, the Composite ACK packet 60 (corresponding to the composite
packet 20), comprises a PHY Preamble 62, a MAC header 64, an ACK payload 66
including a CRC field 68 for the ACK payload 66. The MAC header 64 includes an
ACK length field 70 which indicates the number of Sub-packets 26 that are ac-
knowledged in the payload 66 of the ACK packet 60. The ACK payload 66 further
includes multiple acknowledgments for sub-packet fields 72, each providing an ACK
for a Sub-packet 26 in a received composite packet 20. Transmitting one Composite
ACK packet 60 to acknowledge a composite packet 20 that includes different in-
formation types, rather than transmitting different ACK packets for different in-
formation types, reduces transmission overhead over the low-rate channel 16.

Fig. 7 shows another example format for a composite WiHD packet 80 when UEP is
applied to some of the information in the packet. The packet 80 comprises a PHY
Preamble 82, a MAC header 84 and multiple Sub-packets 86. Compared to the
composite packet 20 of Fig. 3, in the composite packet 80 (Fig. 7) all Sub-packet Sub-
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headers 28 have been moved from the Payload 29 into a Sub-header field 88 in the
MAC header 84 to simplify the UEP operation. The MAC header 84 further includes a
UEP offset field 89 that indicates the offset of UEP in the packet 80. The offset of UEP
indicates the location where UEP processing begins. Fig. 8 shows further details of
each Sub-packet 86 of the packet 80, wherein each Sub-packet 86 includes a Payload
29 and a corresponding CRC value 30, such that the Payload 29 includes multiple
Payload of Type fields 28D as in Fig. 4.

Figs. 9-10 show flowcharts of example communication process 90 and 91 for a
wireless sender (e.g., coordinator 12, station 14) and a wireless receiver (e.g., station
14, coordinator 12), respectively,in the network 10, according to the present invention.
The communication processes use the WiHD Composite Packet 20 (or 80) and the
Composite ACK packet 60, for implementing the aggregation of different types of

information. The communication processes 90 and 91 include the steps of:

Sender steps (Fig. 9):

Step 92: Obtain information to transmit. Such information can include, e.g., audio,
video, control message (e.g., a user control command, such as a TV program switch,
etc.).

Step 94: Form a WiHD Composite Packet using the obtained information.

Step 96: Transmit the WiHD Composite Packet to the receiver (over the low-rate
channel 16 or the high-rate channel 18).

Step 98: Wait for a Composite ACK Packet from the receiver. Upon receipt, the
sender checks the ACK bit for each sub-packet, wherein if the bit is "0" indicating

error, the sender retransmits the sub-packet if time allows.

Receiver steps (Fig. 10):

Step 100: Wait for a WiHD Composite Packet from the sender.

Step 102: Receive a WiHD Composite Packet from the sender.

Step 104: Perform a CRC check for each Sub-packet in the WiHD Composite Packet.
Pass sub-packets with a successful CRC check (i.e., no error) for transfer to higher
layers in step 110.

Step 106: Form a Composite ACK packet based on the CRC check in step 104,
indicating sub-packets received in error.

Step 108: Transmit the Composite ACK packet to the sender over the low-rate
channel 16, thereby completing processing of the packet 20.

Step 110: Transfer received sub-packet information (e.g., audio, video, control) to
high-layers. In one example, the receiver uses the packet and Sub-packet field in-

formation (e.g., fields 32, 34, 36, 28) in the composite packet 20 to locate and retrieve
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the different information types (e.g., audio, video, control) included in the Payloads 29
in the received Sub-packets 26 within the composite packet 20, and provides the
retrieved information to higher layers in the receiver for consumption and/or further

processing.

Fig. 11 shows another example composite packet frame format 120, which only
aggregates different types of information such as control, audio and data, etc., that
require EEP. Information such as video which requires UEP (e.g., uncompressed video
which requires UEP), is packetized separately using the example packet format 130
shown in Fig. 12 for a single type of information. The packet 130 is a variation of the
packet 80 in Fig. 7, and the MAC header 132 in the packet 130 includes an UEP offset
89 and a Content length field 32. The Payload 29 for each Sub-packet 86 is for the
same type of information (e.g., uncompressed video).

Fig. 13 shows an example function block diagram of a wireless communication
system 200 including an access point (AP) 202 as the coordinator 12 (Fig. 1), and at
least one station (STA) 202 as a receiver device 14 (Fig. 1), implementing the com-
munication processes in Figs. 9-10 according to the present invention.

The AP 202 comprises a physical (PHY) layer 206 and a media access control
(MAC) layer 208. The PHY layer 206 implements a type of IEEE 802.11 com-
munication standard for transmitting data over a channel. The MAC layer 208
comprises a composite packet aggregator 212 and a re-transmitter 210, which together
implement the steps in Fig. 9. As such, the composite aggregator generates composite
packets 20 for transmission to the STA 204, and the re-transmitter 210 that retransmits
information based on ACK packets from a STA 204.

A STA 204 includes a PHY layer 214 corresponding to the PHY layer 206 of the AP
202. Each STA 204 further includes a MAC layer 216 that comprises a composite
ACK generator 217 and an error recovery module 218, which together implement the
steps in Fig. 10. As such, the error recovery module 218 checks the CRC of received
composite packets 20 for errors and the composite ACK generator 217 generates
composite ACK packets accordingly for transmission to the AP 202. The error
recovery module further uses the packet and Sub-packet field information (e.g., fields
32, 34, 36 and 28) in the composite packet 20 to locate and retrieve the different in-
formation types (e.g., audio, video, control) included in the Payloads 29 in correctly
received Sub-packets 26 within the composite packet 20, and provides the retrieved in-
formation to higher layers in the receiver for consumption and/or further processing.
Further, the error recovery module may use the UEP and EEP information in the
packet 20 for error detection/recovery.

Although in Fig. 13, the modules 210, 214, 217 and 218 are implemented in MAC
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layers, as those skilled in the art will recognize, one or more of the modules 210, 214,
217 and 218 can be implemented in a different software, hardware, firmware layer.
Further, although in the description of Fig. 13 the STAs and the AP have been shown
separately, each is a type of wireless communication station capable of transmitting
and/or receiving over a wireless channel in a wireless communication system such as a
WLAN. Therefore, a wireless communication station herein can function as a
transmitter, a receiver, an initiator and/or a responder. It then follows that an AP can
function as a transmitter, a receiver, an initiator and/or a responder. Similarly, a STA
can function as a transmitter, a receiver, an initiator and/or a responder.
Industrial Applicability

As is known to those skilled in the art, the aforementioned example architectures
described above, according to the present invention, can be implemented in many
ways, such as program instructions for execution by a processor, as logic circuits, as an
application specific integrated circuit, as firmware, etc. The present invention has been
described in considerable detail with reference to certain preferred versions thereof;
however, other versions are possible. Therefore, the spirit and scope of the appended
claims should not be limited to the description of the preferred versions contained

herein.
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Claims

A method for wireless communication of different information types, comprising
the steps of:

inputting information comprising different information types;

forming a composite aggregation of the different information types; and
transmitting the composite aggregation from a wireless sender to a wireless
receiver over a wireless channel.

The method of claim 1 wherein the different information types include audio,
video, control and data.

The method of claim 1 wherein forming a composite aggregation of the different
information types further includes forming a composite information packet
including multiple sub-packets and location information for each sub-packet
composite information packet, wherein at least one of the sub-packets contains
different information types.

The method of claim 3 wherein each sub-packet comprises:

payload fields for different information types; and

a sub-header that indicates: (a) the information types in that sub-packet, and (b)
the length of payload fields for different information types in the sub-packet.

The method of claim 4 wherein the sub-header comprises an information mask
that indicates the different information types in the sub-packet.

The method of claim 4 wherein the sub-header comprises a sub-packet index that
indicates a sequence number of that sub-packet within the composite information
packet.

The method of claim 4 wherein each sub-packet further includes a CRC value for
the information types in the packet.

The method of claim 7 further comprising the steps of:

receiving the composite information packet at a wireless receiver; and

using the location information therein to locate and retrieve the different in-
formation types in the sub-packets within the composite information packet.

The method of claim 1 further comprising the steps of:

receiving the composite aggregation at a wireless receiver;,

forming an aggregated acknowledgment; and

transmitting the aggregated acknowledgment to the transmitter over a wireless
channel.

The method of claim 9 wherein forming the aggregated acknowledgment
comprises forming an aggregated acknowledgment that includes an ac-

knowledgment for the different information types in the received composite ag-
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gregation, the method further comprising the step of the transmitter re-
transmitting information based on the aggregated acknowledgment.

The method of claim 10 wherein:

forming a composite aggregation of the different information types further
includes forming a composite information packet including multiple sub-packets,
wherein at least one of the sub-packets contains different information types; and
forming an aggregated acknowledgment (ACK) includes forming a composite
ACK packet that includes an acknowledgment for the different information types
in the composite information packet.

The method of claim 11 wherein:

the composite ACK packet further includes multiple ACK sub-packets, each
ACK sub-packet includes an acknowledgment for a sub-packet of the composite
information packet.

The method of claim 9 wherein the composite aggregation is transmitted over a
high-rate channel.

The method of claim 13 wherein the aggregated acknowledgment is transmitted
over a low-rate channel.

The method of claim 14 further comprising the steps of performing TDD for co-
ordinating the usage of the high-rate and low-rate channels.

The method of claim 1 wherein forming the composite aggregation further
includes providing Unequal Error Protection (UEP) for one or more information
types in the composite aggregation.

The method of claim 1 wherein forming the composite aggregation further
includes providing Equal Error Protection (EEP) for a plurality of different in-
formation types in the composite aggregation.

The method of claim 17 wherein:

inputting information further includes inputting information comprising different
information types and same information types;

forming the composite aggregation further includes providing UEP for same in-
formation types in the composite aggregation.

The method of claim 1 wherein the different information types include two or
more of audio, uncompressed video, control and data.

A system for wireless communication of different information types, comprising:
a transmitter including a composite aggregator configured to form a composite
aggregation of information comprising different information types, and a com-
munication module configured to transmit the composite aggregation over a
wireless channel; and

a receiver configured to receive the composite information.
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The system of claim 20 wherein the different information types include audio,
video, control and data.

The system of claim 20 wherein the composite aggregation comprises a
composite information packet including multiple sub-packets and location in-
formation for each sub-packet composite information packet, wherein at least
one of the sub-packets contains different information types.

The system of claim 22 wherein each sub-packet comprises:

payload fields for different information types; and

a sub-header that indicates: (a) the information types in that sub-packet, and (b)
the length of payload fields for different information types in the sub-packet.
The system of claim 23 wherein the sub-header comprises an information mask
that indicates the different information types in the sub-packet.

The system of claim 23 wherein the sub-header comprises a sub-packet index
that indicates a sequence number of that sub-packet within the composite in-
formation packet.

The system of claim 23 wherein each sub-packet further includes a CRC value
for the information types in the packet.

The system of claim 26 wherein:

the receiver is configured to receive the composite information packet and uses
the location information therein to locate and retrieve the different information
types in the sub-packets within the composite packet.

The system of claim 20 wherein the receiver includes:

a communication module configured to receive the composite aggregation; and
an acknowledgment generator configured to form an aggregated ac-
knowledgment;

wherein the communication module of the receiver is further configured to
transmit the aggregated acknowledgment to the transmitter over a wireless
channel.

The system of claim 28 wherein the aggregated acknowledgment comprises an
acknowledgment for the different information types in the received composite
aggregation, the transmitter further including a re-transmitter configured for re-
transmitting information based on the aggregated acknowledgment.

The system of claim 29 wherein:

the composite aggregation comprises a composite information packet including
multiple sub-packets, wherein at least one of the sub-packets contains different
information types; and

the aggregated ACK comprises a composite ACK packet including an ac-

knowledgment for the different information types in the composite information
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packet.
[31] The system of claim 30 wherein:

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

the composite ACK packet further includes multiple ACK sub-packets, each
ACK sub-packet includes an acknowledgment for a sub-packet of the composite
information packet.

The system of claim 28 wherein the composite aggregation is transmitted over a
high-rate channel.

The system of claim 32 wherein the aggregated acknowledgment is transmitted
over a low-rate channel.

The system of claim 33 further comprising the transmitter and the receiver are
configured to perform TDD for coordinating the usage of the high-rate and low-
rate channels.

The system of claim 20 wherein the composite aggregator is further configured
to provide UEP for one or more information types in the composite aggregation.
The system of claim 20 wherein the composite aggregator is further configured
to provide EEP for a plurality of different information types in the composite ag-
gregation.

The system of claim 36 wherein the composite aggregator is further configured
to provide UEP for same information types in the composite aggregation.

A transmitter for wireless communication of different information types,
comprising:

a composite aggregator configured to form a composite aggregation of in-
formation comprising different information types; and

a communication module configured to transmit the composite aggregation over
a wireless channel.

The transmitter of claim 38 wherein the different information types include
audio, video, control and data.

The transmitter of claim 38 wherein the composite aggregation comprises a
composite information packet including multiple sub-packets and location in-
formation for each sub-packet composite information packet, wherein at least
one of the sub-packets contains different information types.

The transmitter of claim 40 wherein each sub-packet comprises:

payload fields for different information types; and

a sub-header that indicates: (a) the information types in that sub-packet, and (b)
the length of the payload fields for different information types in the sub-packet.
The transmitter of claim 41 wherein the sub-header comprises an information
mask that indicates the different information types in the sub-packet.

The transmitter of claim 41 wherein the sub-header comprises a sub-packet index
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[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

that indicates a sequence number of that sub-packet within the composite in-
formation packet.

The transmitter of claim 41 wherein each sub-packet further includes a CRC
value for the information types in the packet.

The transmitter of claim 38 further including a re-transmitter configured to
receive an acknowledgment for the composite packet from a receiver, and
retransmit information based on the acknowledgment.

The transmitter of claim 38 wherein the composite aggregation is transmitted
over a high-rate channel.

The transmitter of claim 38 wherein the composite aggregator is further
configured to provide UEP for one or more information types in the composite
aggregation.

The transmitter of claim 38 wherein the composite aggregator is further
configured to provide EEP for a plurality of different information types in the
composite aggregation.

The transmitter of claim 48 wherein the composite aggregator is further
configured to provide UEP for same information types in the composite ag-
gregation.

A receiver for wireless communication of different information types,
comprising:

a communication module configured to receive a composite aggregation over a
wireless channel, the composite aggregation including different information
types; and

an acknowledgment generator configured to form an aggregated ac-
knowledgment;

wherein the communication module of the receiver is further configured to
transmit the aggregated acknowledgment to the transmitter over a wireless
channel.

The receiver of claim 50 wherein the aggregated acknowledgment comprises an
acknowledgment for the different information types in the received composite
aggregation.

The receiver of claim 51 wherein:

the composite aggregation comprises a composite information packet including
multiple sub-packets, wherein at least one of the sub-packets contains different
information types; and

the aggregated ACK comprises a composite ACK packet including an ac-
knowledgment for the different information types in the composite information

packet.
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[53]

[54]

[55]

The receiver of claim 50 wherein:

the composite aggregation comprises a composite information packet including
multiple sub-packets and location information for each sub-packet composite in-
formation packet, wherein at least one of the sub-packets contains different in-
formation types,

each sub-packet comprises: payload fields for different information types; and a
sub-header that indicates: (a) the information types in that sub-packet, (b) the
length of the payload fields for different information types in the sub-packet, and
(c) the location of the information types in the composite aggregation; and

the receiver is further configured to receive the composite aggregation and use
the location information therein to locate and retrieve the different information
types in the sub-packets within the composite packet.

The receiver of claim 50 wherein:

the composite ACK packet further includes multiple ACK sub-packets, each
ACK sub-packet includes an acknowledgment for a sub-packet of the composite
information packet.

The receiver of claim 54 wherein the aggregated acknowledgment is transmitted

over a low-rate channel.
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