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in A Wireless Network." BACKGROUND [0002] The rapid
diffusion of Wireless Local Area Network (WLAN) access
and the increasing demand for WLAN coverage is driving
the installation of a very large number of Access
Points (AP). A variety of other wireless networks have
been installed, such as cellular and other wireless
networks. Some wireless networks are based upon the
Institute of Electrical and Electronics Engineers
(IEEE) 802.1 1 family of industry specifications, such
as specifications for IEEE 802.11b, IEEE 802.1 Ig and
IEEE 802.1 Ia, etc. A number of working groups are
working to improve on this technology or family of
specifications. [0003] A High Throughput WLAN standard
known as IEEE 802. 1In has proposed a media access
control (MAC) frame aggregation technique to aggregate
multiple MAC service data units (MSDUs or MAC data
frames). Multiple MAC frames or MSDUs, e.g., having a
same destination address, may be aggregated together
into a single MSDU (A-MSDU), with additional fields
inserted into the resulting aggregated frame. In this
manner, additional efficiency may be obtained by
eliminating some duplicative overhead for the multiple
MSDUs. The Enhanced Wireless Consortion (EWC) has
proposed a similar MAC aggregation in the EWCHigh
Throughput (HT) MAC Specification, Vl. 0, September
12, 2005. [0004] In addition, a draft specification
from the IEEE 802. 11e Task Group 



has proposed a set of QoS parameters to be used for
traffic delivery between an Access Point (AP) and a
station in a wireless network. Under the 802.1 I e
draft specification, different channel access
mechanisms are proposed, including a contention based
channel access and a polled based channel access.
According to the 802.1 Ie draft specification,
Enhanced Distributed Channel Access (EDCA), for
example, provides a contention based channel access
mechanism that differentiates between different
traffic classes (Access Categories or AC). According
to EDCA, a different set of parameters (such as a
contention window size or CW and a minimum period of
time to sense an idle medium before transmitting) may
be provided for each AC. By using a different set of
access and contention parameters for each access
category (AC), this may change the probability of
obtaining or contending for access to the channel to
favor higher priority ACs (traffic classes). [0005]
Different types of traffic may have different delay
requirements. For example, best-efforts traffic may
not have strict delay requirements. However, other
types of traffic, such as conversational services
(e.g., voice over IP or VoIP) may have stricter delay
requirements since frames may typically not be played
after their playout or delay time. [0006] The 802. lie
draft specification also provides a transmit timer for
each MAC frame (or MSDU). A wireless node (e.g.,
wireless station or access point) may maintain a
transmit timer for each received MAC frame or MSDU. A
parameter known as MSDULifetime (or Lifetime) may
indicate a maximum transmission delay over air
interface frame delivery, from wireless node 1 to
wireless node 2, for a traffic stream or AC. The
transmit timer may be set or started when a frame is
received at the MAC. According to the 802.1 Ie draft
specification, if the value of the transmit timer for
the frame or MSDU exceeds the Lifetime (or delay
bound), then the frame is discarded without further
attempt to deliver the frame. [0007] However, current
proposals do not specify how the frame aggregation
mechanisms may relate to or operate with the Lifetime
values or with different access categories (ACs). 



SUMMARY [0008] Various embodiments are disclosed
relating to the use of timing ortiming-related
information for handling aggregated frames in a
wireless network. According to an example embodiment,
a plurality of frames may be received. An aggregated
frame may be generated based on the plurality of
received frames. A transmission lifetime for the
aggregated frame may be determined based on a
transmission lifetime of one or more of the received
frames. In an example embodiment, the transmission
lifetime for the aggregated frame may be determined
based on a transmission lifetime of a newest or most
recently received frame. In an example embodiment, a
plurality of received frames may be aggregated that
are directed to the same destination or destination
address and/or that are a same access category or
traffic class. In another example embodiment, a
plurality of frames may be received. A time-related
parameter may be determined for one or more of the
received frames. The time-related parameters may each
be associated with a transmission lifetime for one of
the received frames. An aggregated frame may be
generated based on the plurality of received frames. A
time-related parameter may be determined for the
aggregated frame based on the time-related parameter
for one or more of the received frames. [0009] The
details of one or more implementations are set forth
in the accompanying drawings and the description
below. Other features will be apparent from the
description and drawings, and from the claims. BRIEF
DESCRIPTION OF THE DRAWINGS [0010] FIG. 1 is a block
diagram illustrating a wireless network according to
an example embodiment. [001 1] FIG. 2 is a block
diagram illustrating a general operation of some
layers of a network protocol stack. [001 2] FIG. 3 is
a diagram illustrating operation of a frame
aggregation. [001 3] FIG. 4 is a flow chart
illustrating operation of frame aggregation according
to an example embodiment. 



[0014] FIG. 5 is a flow chart illustrating operation
of frame aggregation according to another example
embodiment. [0015] FIG. 6 is a diagram illustrating
operation of a wireless station and AP according to an
example embodiment. [001 6] FIG. 7 is a diagram
illustrating a format of an Add traffic streamrequest
frame according to an example embodiment. [001 7] FIG.
8 is a diagram illustrating a format of a frame body
for an Add traffic stream (AddTS) response according
to an example embodiment. [0018] FIG. 9 is a block
diagram illustrating an apparatus that may be provided
in a wireless station according to an example
embodiment. DETAILED DESCRIPTION [001 9] Referring to
the Figures in which like numerals indicate like
elements, FIG. 1 is a block diagram illustrating a
wireless network according to an example embodiment.
Wireless network 102 may include a number of wireless
nodes or stations, such as an access point (AP) 104 or
base station and one or more mobile stations, such as
stations 106 and 108. While only one AP and two mobile
stations are shown in wireless network 102, any number
of APs and stations may be provided. Each station in
network 102 (e.g., stations 106, 108) may be in
wireless communication with the AP 104, and may even
be in direct communication with each other. AP 104 may
be coupled to a fixed network 105, such as a Local
Area Network (LAN), Wide Area Network (WAN), the
Internet, etc., and may also be coupled to other
wireless networks. [0020] The various embodiments
described herein may be applicable to a wide variety
of networks and technologies, such as WLAN networks
(e.g., IEEE 802.1 1 type networks), cellular networks,
radio networks, or other wireless networks. In another
example embodiment, the various examples and
embodiments may be applied to a meshed wireless
network, where a plurality of mesh points (e.g.,
Access Points) may be coupled together via wired
links. One or more embodiments described herein may be
applicable in Ad hoc operation mode, where the
stations (106,108) may create a network together and
communicate directly without an AP. 



[0021] FIG. 2 is a block diagram illustrating a
general operation of some layers of a network protocol
stack. A network protocol stack may, for example,
include a number of layers, such as a media access
control (MAC) 204 to handle various functions related
to control and media access, and a physical layer or
PHY 212 which may handle various functions related to
transmitting and receiving information over a physical
media. A frame, known as a MAC services data unit
(MSDU) 202, may be received and processed by MAC 204,
including adding a header 208 and/or a trailer 210.
The resulting frame (including the MSDU 202, header208
and trailer 210) may be output by MAC 204 as a MAC
protocol data unit (MPDU) 206, and received by PHY 212
as a PHY services data unit (PSDU). Similarly, PHY 212
may process the PSDU and add a PHY layer header 216
and/or a trailer 218 before transmitting the resulting
PHY protocol data unit (PPDU) 214 over a media, such
as a wireless link. Both headers and trailers are
shown for the general case, although there may be some
cases or embodiments where a header and/or a trailer
may not be present for a frame. [0022] FIG. 3 is a
diagram illustrating operation of a MSDU frame
aggregation. A MAC protocol data unit (MPDU) 300 may
include a MPDU header 310, which may include various
fields, such as frame control, duration/ID, several
address fields, sequence control, QoS control, and the
like (not shown). MPDU 300 may also include an
aggregated MSDU (A-MSDU) 312, which may include
several MSDU subframes (such as subframes 318, 320 and
322). MPDU 300 may also include a trailer, such as a
frame check sequence (FCS) 314. Each MSDU subframe may
include a subframe header 324, a MSDU 326, and padding
328 (e.g., except the last MSDU subframe in the MPDU)
which may be used to make subframes each a length of a
multiple of 4 bytes, for example. Subframe header 324
may include a destination address (DA) 330, a source
address (SA) 332, and a length field 334, for example.
FIG. 3 illustrates one example technique in which
frames or MSDUs may be aggregated. Other techniques
may be used as well. [0023] FIG. 4 is a flow chart
illustrating operation of frame aggregation according
to an example embodiment. At 402, a wireless node
(e.g., wireless station 



or access point or AP) may receive a plurality of
frames (e.g., MAC frames or MSDUs). If received at an
AP, for example, these frames may be received at an AP
from another station to be forwarded to a destination
station or may be received at the AP from a network
such as the Internet. If received at a station, the
frames may be received from an AP or from another
station, for example. [0024] At 404, the wireless node
may generate an aggregated frame based on the
plurality of received frames or MSDUs. For example the
wireless node may aggregate a plurality of frames or
MSDUs into a single frame or MPDU, where the
aggregated frames may be directed or addressed to the
same address or destination and/or that are the same
access category (AC) or traffic class. If the MSDUs
are directed to the same destination or destination
address, this may allow the MSDUs to be aggregated or
combined in a single MPDU and share a common header
(e.g.,address and other fields in the MPDU), and
thereby reduce overhead. Also, according to an example
embodiment, if access categories (AC) or traffic
classes are used, frames may be aggregated together if
they have the same AC. This may allow nodes to
transmit and handle the aggregated frame according to
the rules and access parameters for that AC. For
example, if all frames aggregated into the aggregated
frame are AC3 (e.g., highest access category), then
the node may contend for a transmission opportunity
(TXOP) according to the access or contention
parameters for AC3, which may be more favorable than
the access parameters for lower access categories, for
example. According to an example embodiment, MSDU
frame aggregation may be performed or available (or
permitted) only for certain ACs. For example,
aggregation may be performed for lower ACs (such as
ACO, ACl and AC2). On the other hand, MSDU frame
aggregation may not be performed or permitted for high
(or high priority) ACs or traffic classes (e.g., which
may have stricter delay requirements), since
aggregation may typically involve delaying a
transmission of at least some frames until multiple
frames have been received. [0025] At 406, the node may
determine a transmission lifetime for the aggregated
frame based on or according to a transmission lifetime
of one or more of the received frames. The aggregated
frame may then be transmitted, e.g., before a 



transmission lifetime for the aggregated frame has
expired. There are a number of different ways in which
a transmission lifetime for an aggregated frame may be
determined. [0026] For example, the transmission
lifetime of the aggregated frame may be determined
based on a transmission lifetime or a remaining
transmission lifetime of a newest or most recently
received frame (that is aggregated). MSDULifetime (or
Lifetime) may, for example, be specified by an AP or
other station for a traffic stream or for an access
category (AC). In an example embodiment, a delay bound
may be specified by a receiving node, or may be
negotiated between two wireless nodes. The delay bound
(or MSDULifetime or Lifetime) may, for example, be
specified in a Traffic specification (or TSPEC), which
may be specified or provided by a wireless node in an
Add Traffic Stream Request message or other message.
[0027] Three frames of a traffic stream, e.g., frame
1, then frame 2, then frame 3 may be received at the
MAC of the node. The receiving node may, for example,
start a transmit timer for each MSDU or frame when the
MSDU or frame is received at the node's MAC. According
to an example embodiment, each MSDU or framemay
typically be discarded at the node (e.g., no further
attempt to transmit) when the transmit timer for the
MSDU or frame exceeds the Lifetime or delay bound for
the traffic stream or AC. According to an example
embodiment, the transmit timer for the newest or most
recently received frame (e.g., frame 3 in this
example) may be used as the transmit timer for the
aggregated frame. This, for example, may provide a
window of time for transmission (or transmission
lifetime) for the aggregated frame that is the same or
greater than any of the frames (MSDUs) that are
aggregated. It may also ensure that the aggregated
frame is not discarded (e.g., due to timer exceeding
Lifetime for the aggregated frame) before all frames
that were aggregated have also exceeded their
Lifetimes. [0028] However, other techniques may be
used to determine a transmission lifetime for the
aggregated frame, such as using the transmit timer for
the oldest received and aggregated frame, or an
average value of the transmit timers of a plurality
(or even all) of the frames that are aggregated, etc.
Therefore, as with the 



individual frames or MSDUs, the aggregated frame
(A-MSDU) may, for example, be discarded when the
lifetime for the aggregated frame has been exceeded
(e.g., transmit timer for the aggregated frame exceeds
Lifetime for the traffic stream or AC). [0029]
Alternatively, a transmit timer for the aggregated
frame may be initialized or started when the
aggregated frame is created or aggregated (e.g.,
started or initialized at the time of aggregation).
[0030] Alternatively, a transmission lifetime may be
measured using a downcounting timer. For example, each
frame's (or MSDU's) transmit timer may be initialized
to Lifetime (or delay bound) when the frame is
received at the node's MAC, and then may count down.
When the transmit timer for a frame reaches zero, the
frame may be discarded (e.g., frame may be transmitted
until the frames transmit timer reaches zero).
Likewise, the transmit timer for the aggregated frame
may be initialized to Lifetime (e.g., at the time of
aggregation or using the timer value of the newest
aggregated frame or other frame) and count down. The
aggregated frame may then be discarded when the
transmit timer for the aggregated frame reaches zero,
for example. Other techniques may be used to determine
a transmission lifetime for an aggregated frame.
[0031] FIG. 5 is a flow chart illustrating operation
of frame aggregation according to another example
embodiment. At 502, a plurality of frames may
bereceived at a node. At 504, a time-related parameter
may be determined for one or more of the received
frames. In an example embodiment, each time-related
parameter may be associated with a transmission
lifetime for one of the received frames. In an example
embodiment, a transmit timer may be provided for each
frame (or MSDU) and may be started when each frame is
received at a node's MAC. The transmit timer may be
associated with, or even indicative of, transmission
lifetime since, in an example embodiment, the
transmission lifetime may expire when the transmit
timer exceeds the Lifetime. Lifetime may, for example,
be a value indicating a maximum delay (or delay bound)
at a node for a frame or traffic stream or AC. At 504,
other time-related parameters may be used which may
be, in some way, associated with a 



transmission lifetime of one or more (or each) of the
received frames. [0032] At 506, an aggregated frame
may be generated based on the plurality of received
frames. For example, the plurality of received frames
or MSDUs may be aggregated into one frame (A-MSDU) or
into one MPDU. Other types of frame aggregation may be
performed. [0033] At 508, a time-related parameter for
the aggregated frame may be determined based on the
time-related parameters for the one or more received
frames. According to an example embodiment, a
time-related parameter may be determined for the
aggregated frame by selecting a time-related parameter
of one of the received (and aggregated) frames or
MSDUs (this selected time-related parameter may then
be used for the aggregated frame). According to
another example embodiment, the transmit timer for the
newest or most recently received frame may be used as
the transmit timer for the aggregated frame. The
transmit timer for another frame, such as the oldest
frame, or even an average timer value may be used.
Other time-related parameters may be used, such as a
lifetime timer that may count down, or a transmit
timer for the aggregated frame that may be started or
initialized when the frames are aggregated, etc.
[0034] As noted above, MSDU frame aggregation may be
performed in which multiple MSDUs are aggregated to
form an A-MSDU. An A-MSDU may be provided within a
single MPDU. According to another example embodiment,
MPDU frame aggregation may be performed where multiple
MPDUs may be aggregated to form an A-MPDU and may be
provided in a single PPDU. This may allow multiple
MPDUs to be aggregated at the PHY level (in a single
PPDU) even where the MPDUs are being sent to different
nodes or stations (different destinations).[0035]
According to yet another example embodiment, if the
transmitted frame is an access category (AC) of AC2 or
lower (e.g., ACO, ACl or AC2), then both types of
aggregation mechanisms (A-MSDU and A-MPDU) may be
used. The transmission lifetime for the aggregated
frame A-MSDU may be set according to the transmission
lifetime of the newest frame (newest MSDU), for
example. This would allow the aggregated MSDU (A-MSDU)
to contain older frames that may extend 



beyond the delay bound (or Lifetime) specified for the
traffic stream or AC. However, for AC3, in an example
embodiment, it may be suggested that MSDU aggregation
(A-MSDU) not be used since it may allow transmission
of MSDUs beyond their delay bound or Lifetime (where
their transmission lifetime has expired). However,
MPDU aggregation (A-MPDU) may be used for higher ACs,
such as AC3, since a transmit timer may be applied for
each MSDU for the A-MPDU (e.g., a specific
transmission lifetime for each MSDU). The A-MSDU may
not be suggested for higher ACs such as AC3 since
A-MSDU may provide one transmission lifetime for the
aggregated MSDU (one transmission lifetime for all
MSDUs in the A-MSDU). The transmission of expired
frames should be avoided for higher priority ACs
(e.g., to avoid wasting network resources), in one
example embodiment. According to an example
embodiment, once an aggregated frame has been
generated (e.g., aggregating multiple frames or
MSDUs), the same node, at least in some cases, may not
be able to de-aggregate the aggregated frame to
discard a particular MSDU that may have extended
beyond its delay bound or Lifetime (e.g., transmission
lifetime has expired for that MSDU). [0036] In another
example embodiment, stations or APs may provide power
management by operating in an automatic power-save
delivery (APSD) mode. APSD may, for example, provide
two delivery mechanisms: scheduled APSD and
unscheduled APSD. Stations may use unscheduled APSD
(U-APSD) to have all or some of their frames delivered
to them from the AP during unscheduled service
periods. An unscheduled service period may begin, for
example, when the AP receives a trigger message from
the station. According to scheduled APSD (SAPSD), a
station may receive a data transmission schedule from
an AP indicating a service start time and service
interval when the station may receive and transmit
frames during scheduled service periods. For example,
by using APSD, a station may conserve power and extend
battery life by remaining in a lower power state, and
then waking during a scheduled or unscheduled service
period to receive and transmitdata. [0037] FIG. 6 is a
diagram illustrating operation of a wireless station
and AP 



according to an example embodiment. In the example
shown in FIG. 6, a wireless station 602 may be in
wireless communication with an AP (access point) 604.
Station 602 may be operating in either a U-APSD mode
(unscheduled power save delivery mode), a S-APSD mode
(scheduled automatic power save delivery mode), or a
non power-save mode, as examples, or other mode.
Station 602 may send AP 604 an Add traffic stream
(AddTS) request (AddTS.Request) 606 requesting the
setup of a new traffic stream. As decribed below, the
AddTS request may include some fields describing the
traffic stream (such as a delay bound, peak data rate
for the traffic stream, etc.) and a user priority or
access category (AC) for the traffic stream, request a
service or transmission schedule, among other fields.
AP 604 may provide an acknowledgement (Ack) 608 to
station 602. AP 604 may then provide the requested
data transmission schedule via an Add traffic stream
(AddTS) response (AddTS.Response) 610. The station 602
may then provide an acknowledgement 612 to AP 604.
[0038] FIG. 7 is a diagram illustrating a format of an
Add traffic stream request frame according to an
example embodiment. AddTS request frame 700 may
include a MAC header 702 that may include address and
other information, a frame body 704 and a frame check
sequence (FCS) 706. In an example embodiment, frame
body 704 for AddTS request 700 may be an AddTS request
frame body 708. The AddTS request frame body 708 may
include a category field 710 set to a value indicating
QoS (e.g., QoS related frame). An action field 712 may
be set to a value indicating AddTS request. [0039]
AddTS request frame body 708 may also include a
traffic specification or TSPEC 714. TSPEC 714 may
include, for example, one or more parameters or values
that may describe QoS characteristics of a data flow
or traffic stream (or requested traffic stream) to
and/or from a station, as well as other information.
Some of the example fields that may be provided in an
example TSPEC are shown as TSPEC 714 in FIG. 7. [0040]
TSPEC 714 may include, for example, a TS Info field
715, which is 



described in further detail below. TSPEC 714 may also
include one or more parameters that may, for example,
describe a requested schedule, such as a service start
time 719, a minimum service interval 721 and a maximum
service interval 723.TSPEC 714 may also include values
that may describe QoS characteristics of a data flow
or traffic stream (or requested traffic stream), such
as minimum data rate 725, peak data rate 727, delay
bound 729, etc. Delay bound may specify, for example,
a maximum transmission delay over air interface frame
delivery. This field may indicate the maximum delay
for a frame at a station or AP. [0041] In another
embodiment, an A-MSDU delay bound 740 may be provided
to allow a station to indicate a maximum delay bound
for an aggregated frame (e.g., aggregated MSDU). This
may allow a station or AP to specify a different delay
bound or Lifetime for an aggregated frame, for
example. TSPEC 714 may include other fields. [0042]
Referring to a lower portion of FIG. 7, the TS Info
field 715 of the TSPEC 714 may include a traffic type
716 which may, for example, indicate a periodic
traffic pattern or may indicate an aperiodic or
unspecified traffic pattern or other traffic type. A
TSID 718 provides a traffic stream ID (identifier),
and a direction 720 identifies the direction for the
traffic stream (e.g., AP to station, station to AP,
station to station, and bidirectional). Access policy
722 may identify the access policy for the traffic
stream (e.g., contention-based channel access or EDCA,
controlled channel access or HCCA, or mixed, or other
policy). Aggregation 724 may be set to 1 to indicate
that an aggregate schedule for a station (e.g.,
indicating an aggregate schedule for multiple or all
traffic streams for a station) is being requested (by
a station) or set to 1 by an AP when an aggregate
schedule is being provided by an AP. [0043] APSD 726
may be set to 1 to indicate that automatic power-save
delivery (either U-APSD or S-APSD) to be used for
traffic associated with the TSPEC, and may be set to 0
otherwise. User priority 728 may indicate the user
priority for frames of this traffic stream (e.g., 8
user priorities may map to 4 access categories,
including ACO, ACl, AC2 and AC3). TSInfo Ack Policy
730 may 



indicate an acknowledgement policy to be used (e.g.,
no acknowledgement, single frame acknowledgement,
block acknowledgement). Schedule 732 may indicate
whether a schedule is being used or requested for this
traffic stream. When the APSD 726 is set to indicate
automatic power-save delivery mode, then schedule 732
may be set to 0 to indicate U-APSD and set to 1 to
indicate S-APSD, for example. [0044] A No MSDU
aggregation field 734 may be provided in the TS info
field 715 to allow a station to indicate (or request),
when set to 1, that no MSDUaggregation should be used
for this traffic stream (and that other types of
aggregation such as MPDU aggregation may still be
used). When set to O5this may indicate that MSDU
aggregation may be used for this traffic stream. A
reserved field 736 is also provided. [0045] FIG. 8 is
a diagram illustrating a format of a frame body for an
Add traffic stream (AddTS) response according to an
example embodiment. AddTS response frame body 802 may
be provided as the frame body within data frame 701
(FIG. 7), for example. AddTS response frame body 802
may include a number of fields, such as a category 710
(e.g., indicating QoS), action 803 (e.g., indicating
AddTS response), a TSPEC 714 (see FIG. 7), and a data
transmission schedule 804, which may include a number
of fields such as a TSID, a service start time and a
service interval, for example. [0046] According to an
example embodiment, the MSDU aggregation may be denied
for a high AC stream (e.g., AC3) by using the No MSDU
Aggregation field 734 in TS-Info element 715 in the
TSPEC 714.. The TSPEC 714 may be communicated to
another node (station or AP) in an ADDTS request
message and AddTS response message to specify the
stream handling specific parameters. According to an
example embodiment, MSDU aggregation may not be used,
if either the transmitter of the ADDTS request or
transmitter of the ADDTS response have set the No MSDU
Aggregation field 734 to 1. Any other aggregation
mechanism may be used in such case, according to an
example embodiment. [0047] An AC-specific Lifetime for
an aggregated MSDU (A-MSDU Lifetime) may be specified
for each access category (AC). In addition, for nodes
or 



APs buffering frames to be forwarded to a station that
is operating in a power save delivery mode (e.g.,
U-APSD or S-APSD), a larger AC-specific delay bound or
larger A-MSDULifetime may be used for such node that
buffers frames for power save stations. Thus, the
delay from the power save station being in a sleep
state may be compensated for by providing a larger
A-MSDU Lifetime. This Lifetime compensation technique
may also be used for non-aggregated frames, e.g., to
increase Lifetime for MSDUs that are to be delivered
to a node operating in power save mode. [0048] As
noted, AC-specific A-MSDU Lifetime values may be
provided. In addition, a node buffering and forwarding
frames to a node operating in a power save mode may
also employ a (e.g., AC-specific) minimum A-MSDU
Lifetime, which may be different than the general
AC-specific A-MSDU Lifetime values. The use ofsuch a
minimum lifetime for delivery of frames to a power
save node may be used to improve or increase the
required transmission time of the aggregated frame,
e.g., to improve the likelihood such an aggregated
frame will be delivered in response to a trigger frame
from the power save node that is now awake. The
minimum lifetime may be considered a secondary
mechanism for lifetime setting and it may be used
together with other lifetime setting mechanisms
described herein. [0049] FIG. 9 is a block diagram
illustrating an apparatus 900 that may be provided in
a wireless station according to an example embodiment.
The wireless station may include, for example, a
wireless transceiver 902 to transmit and receive
signals, a controller 904 to control operation of the
station and execute instructions or software, and a
memory 906 to store data and/or instructions.
Controller 904 may be programmable, and capable of
executing software or other instructions stored in
memory or on other computer media to perform the
various tasks and functions described above. For
example, controller 904 may be programmed to receive a
plurality of frames, to generate an aggregated frame
based on the plurality of frames, and to determine a
transmission lifetime for the aggregated frame based
on a transmission lifetime of one or more of the
received frames. In addition, a storage medium may be
provided that includes stored instructions, when
executed by a controller or processor that may result
in the controller 904 performing one or more of 



the functions or tasks described above. [0050]
Implementations of the various techniques described
herein may be j implemented in digital electronic
circuitry, or in computer hardware, firmware,
software, or in combinations of them. Implementations
may implemented as a computer program product, i.e., a
computer program tangibly embodied in an information
carrier, e.g., in a machine-readable storage device or
in a propagated signal, for execution by, or to
control the operation of, data processing apparatus,
e.g., a programmable processor, a computer, or
multiple computers. A computer program, such as the
computer program(s) described above, can be written in
any form of programming language, including compiled
or interpreted languages, and can be deployed in any
form, including as a stand-alone program or as a
module, component, subroutine, or other unit suitable
for use in a computing environment. A computer program
can be deployed to be executed on one computer or on
multiple computers at one site or distributed across
multiple sites and interconnected by a communication
network.[0051] Method steps may be performed by one or
more programmable processors executing a computer
program to perform functions by operating on input
data and generating output. Method steps also may be
performed by, and an apparatus may be implemented as,
special purpose logic circuitry, e.g., an FPGA (field
programmable gate array) or an ASIC
(application-specific integrated circuit). [0052]
While certain features of the described
implementations have been illustrated as described
herein, many modifications, substitutions, changes and
equivalents will now occur to those skilled in the
art. It is, therefore, to be understood that the
appended claims are intended to cover all such
modifications and changes as fall within the true
spirit of the various embodiments.WHAT IS CLAIMED IS:
1. A method comprising: receiving (402) a plurality of
frames; generating (404) an aggregated frame based on
the plurality of received frames; and 



determining (406) a transmission lifetime for the
aggregated frame based on a transmission lifetime of
one or more of the received frames. 2. The method of
claim 1 wherein the generating comprises aggregating a
plurality of received frames that are directed to a
same destination and that are a same access category
or traffic class. 3. The method of claim 1 and further
comprising transmitting the aggregated frame within
the transmission lifetime for the aggregated frame. 4.
The method of claim 1 wherein the determining
comprises determining a transmission lifetime for the
aggregated frame based on a remaining transmission
lifetime of a newest or most recently received frame.
5. The method of claim 1 wherein the determining
comprises : determining if a destination node for the
aggregated frame is operating in a power save mode;
determining a transmission lifetime for the aggregated
frame based on a transmission lifetime of one or more
of the received frames and based on whether or not the
destination node for aggregated frame is operating in
a power save mode. 6. The method of claim 1 and
further comprising discarding the aggregated frame if
the aggregated frame is not transmitted within the
transmission lifetime for the aggregated frame.7. A
method comprising: receiving (502) a plurality of
frames; determining (504) a time-related parameter for
one or more of the received frames, each time-related
parameter associated with a transmission lifetime for
one of the received frames; generating (506) an
aggregated frame based on the plurality of received
frames; and determining (508) a time-related parameter
for the aggregated frame based on the time-related
parameter for the one or more received frames. 8. The
method of claim 7 wherein the receiving comprises
receiving a plurality of MAC frames. 



9. The method of claim 7 wherein the receiving
comprises receiving a plurality of MAC service data
units (MSDUs). 10. The method of claim 7 wherein the
determining a time-related parameter for one or more
of the received frames comprises initializing or
starting a transmit timer for one or more of the
received frame when the frame is received. 11. The
method of claim 7 wherein the determining comprises:
initializing or starting a transmit timer for each
received frame when the frame is received; and
comparing the transmit timer for each received frame
to a frame lifetime. 12. The method of claim 7 wherein
said generating comprises generating a aggregated
media access control (MAC) frame by aggregating a
plurality of received MAC frames.13. The method of
claim 7 wherein the determining a time-related
parameter for the aggregated frame comprises selecting
a time-related parameter for a newest or most recently
received frame. 14. The method of claim 7 wherein the
determining a time-related parameter for the
aggregated frame comprises selecting a time-related
parameter for an oldest received frame. 15. The method
of claim 7 wherein the determining a time-related
parameter for the aggregated frame comprises
calculating an average the time-related parameter for
the plurality of received frames, the average being
selected as the time-related parameter for the
aggregated frame. 16. The method of claim 7 and
further comprising discarding the aggregated frame if
the time-related parameter for the aggregated frame
meets a criteria. 17. The method of claim 7 and
further comprising discarding the aggregated frame if
the time-related parameter for the aggregated frame
exceeds a frame lifetime. 18. The method of claim 1,
wherein the determining a time-related parameter for
each of the received frames comprises initializing or
starting a transmit timer for each of the received
frames when the frame is received; wherein the
determining a time-related parameter for the
aggregated frame 



comprises selecting the transmit timer for a newest or
most recently received frame; and further comprising
discarding the aggregated frame if the transmit timer
for the aggregated frame exceeds a frame lifetime.19.
An apparatus provided in a station for wireless
communication, the apparatus comprising: a controller
(904); a memory (906) coupled to the controller; and a
wireless transceiver (902) coupled to the controller;
and the apparatus adapted to: receive (502) a
plurality of frames; determine (504) a time-related
parameter for each of the received frames, each
time-related parameter associated with a transmission
lifetime for the received frame; generate (506) an
aggregated frame based on the plurality of received
frames; and determine (508) a time-related parameter
for the aggregated frame based on the time-related
parameter for each of the received frames. 20. The
apparatus of claim 19 wherein the apparatus is adapted
to: determine a time-related parameter for each of the
received frames including being adapted to initialize
or start a transmit timer for each of the received
frames when the frame is received; determine a
time-related parameter for the aggregated frame
including being adapted to select the transmit timer
for a newest or most recently received frame; and
wherein the apparatus being further being adapted to
discard the aggregated frame if the transmit timer for
the aggregated frame exceeds a frame lifetime.21. An
article comprising: a storage medium; said storage
medium including stored thereon instructions that,
when executed by a processor, result in: receiving a
plurality of frames; 



determining a time-related parameter for each of the
received frames, each time-related parameter
associated with a transmission lifetime for the
received frame; generating an aggregated frame based
on the plurality of received frames; and determining a
time-related parameter for the aggregated frame based
on the time-related parameter for each of the received
frames. 22. The article of claim 2 1 wherein the
instructions resulting in determining a time-related
parameter for each of the received frames comprises
initializing or starting a transmit timer for each of
the received frames when the frame is received;
wherein the instructions resulting in determining a
time-related parameter for the aggregated frame
comprises selecting the transmit timer for a newest or
most recently received frame; and further comprising
instructions, when executed by the processor, result
in discarding the aggregated frame if the transmit
timer for the aggregated frame exceeds a frame
lifetime. 


