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Description

FIELD

[0001] Various embodiments relate to wireless com-
munications, and more particularly, to methods and ap-
paratus for providing different levels of peer to peer com-
munications resources through the use of connection
identifiers.

BACKGROUND

[0002] Different connections in a wireless network may
have different needs in terms of: type of traffic to be com-
municated, amount of traffic to communicate, priority of
the traffic to be communicated, latency requirements,
and/or error rate tolerances. In addition, different wireless
terminals or users may have purchased different provi-
sioning service level plans from a service provider. Traffic
loading conditions can also be expected to vary over time
and from one location to another. There is typically a fixed
amount of air link resources in a local region available to
be scheduled for traffic signaling.
[0003] In a peer to peer communications network such
as an ad-hoc network, where a centralized control node
is not available to monitor activity, establish connections,
and perform overall coordination, there is a need for new
and innovative methods and apparatus to support the
identification of regional activity and establish connec-
tions.
[0004] In a peer to peer communications network,
where boundaries are not clearly defined, one would like
to be able to reuse as much of the traffic air link resources
as possible in adjacent regions without creating intoler-
able interference levels. In systems such as ad-hoc peer
to peer networks, where there is no centralized schedul-
ing node, it becomes problematic to allocate air link re-
sources, e.g., traffic channel air link resources in an ef-
ficient manner.
[0005] Compounding the problem of the assignment
of a traffic segment in a local region to a particular con-
nection, among which various connections concurrently
desire to use the same segment, is the problem that dif-
ferent connections may be associated with different re-
source needs. Allocating the same fixed amount of re-
sources to each connection, whether it be control re-
sources, e.g., traffic transmission request resources, or
traffic transmissions resources, e.g., traffic segments, is
inefficient and wasteful.
[0006] Based on the above discussion, there is also a
need for new and improved methods and apparatus for
supporting differentiated qualities of service in a wireless
communications system, e.g., in an ad-hoc peer to peer
wireless communications system in which scheduling de-
cisions are made in a distributed manner.
[0007] US 7,263,377 B1 discloses a system and meth-
od for prioritizing access requests from a plurality of re-
mote units, wherein the access requests are requests for

uplink access in a fixed wireless network. In one example,
the system receives an access request from at least two
remote units. The system also receives a priority request
from the remote units, which may be separate or related
to the access requests. The system analyzes the access
requests based on the priority requests and determines
which remote units will be granted uplink access to the
network. The system then transmits an indication of at
least one remote unit that is allowed to transmit on an
uplink channel. In one example, the access request and
priority request are encompassed within two or more
tones transmitted from a remote unit.
[0008] The document "Energy-efficient, Collision-free
Medium Access Control for Wireless Sensor Networks"
by Rajendran et al., SenSys ’03, Nov. 2003, relates to a
traffic- adaptive medium access protocol (TRAMA). TRA-
MA assumes that time is slotted and uses a distributed
election scheme based on information about the traffic
at each node to determine which node can transmit at a
particular time slot.

SUMMARY

[0009] The invention is defined by the independent
claims. Methods and apparatus related to a wireless
communications system supporting the association of
multiple connection identifiers with a single connection
between a pair of wireless terminals are described. Such
methods and apparatus are well suited for peer to peer
wireless communications systems, e.g., ad hoc peer to
peer wireless communications systems, wherein the as-
signment of connection identifiers and/or the scheduling
of air link resources are performed in a distributed man-
ner.
[0010] A connection, e.g., a peer to peer connection,
may be, and sometimes is, associated with a plurality of
connection identifies. The connection may hold a set of
connection identifiers for a plurality of successive traffic
slots. In one embodiment, corresponding to a particular
traffic slot, each of the connection identifiers in the set of
connection identifiers has a different priority. Short term
traffic needs are considered in the use of the multiple
connection identifiers being held. For example, a com-
munications device, corresponding to a peer to peer con-
nection which is associated with a plurality of connection
identifiers having different priorities, considers the
amount and/or latency requirements of data to be trans-
mitted at any given time when selecting which connection
identifier to use when transmitting a traffic transmission
request for a traffic segment which is in contention. A
device, which has acquired multiple connection identifi-
ers, doesn’t necessarily use the highest priority one. De-
pending upon the traffic to be transmitted a connection
identifier with a lower priority may be used even though
a connection identifier with a higher priority is available.
[0011] An exemplary method of operating a communi-
cations device having multiple connection identifiers cor-
responding to a single connection, said multiple connec-
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tion identifiers having different transmission resource pri-
orities, comprises: selecting one of said multiple connec-
tion identifiers to use at a point in time based on current
traffic communications requirements of said communi-
cations device; and transmitting a traffic transmission re-
quest using a request resource corresponding to the se-
lected connection identifier.
[0012] An exemplary communications device support-
ing having multiple connection identifiers corresponding
to a single connection, said multiple connection identifi-
ers having different transmission resource priorities,
comprises: a connection identifier selection module for
selecting one of said multiple connection identifiers to
use at a point in time based on current traffic communi-
cations requirements of said communications device; a
traffic transmission request generation module for gen-
erating a traffic transmission request; a request resource
identification module for identifying a request resource
corresponding to the selected connection identifier; and
a wireless transmitter module for transmitting the gener-
ated traffic transmission request using the identified re-
quest resource corresponding to the selected connection
identifier.
[0013] While various embodiments have been dis-
cussed in the summary above, it should be appreciated
that not necessarily all embodiments include the same
features and some of the features described above are
not necessary but can be desirable in some embodi-
ments. Numerous additional features, embodiments and
benefits of various embodiments are discussed in the
detailed description which follows.

BRIEF DESCRIPTION OF THE FIGURES

[0014]

Figure 1 is a drawing of an exemplary wireless com-
munications system, e.g., an ad hoc peer to peer
wireless communications system, in accordance
with an exemplary embodiment.
Figure 2 is a drawing illustrating an exemplary recur-
ring timing structure, associated exemplary air link
resources, and channel information.
Figure 3 is a flowchart of an exemplary method of
operating a first device to communicate with a sec-
ond device in accordance with one exemplary em-
bodiment.
Figure 4 is a drawing illustrating exemplary connec-
tion identifier mapping to air link resources, and the
mapping changes between successive traffic slots
in accordance with a hopping scheme.
Figure 5 is a drawing of an exemplary method of
operating a first communications device to commu-
nicate with a second communications device in ac-
cordance with an exemplary embodiment.
Figure 6 comprising the combination of Figure 6A
and Figure 6B is a flowchart of an exemplary method
of operating a first wireless communications device

to communicate with a second wireless communica-
tions device.
Figure 7 is a drawing of an exemplary first commu-
nications device, e.g., a mobile node supporting peer
to peer communications in accordance with an ex-
emplary embodiment.
Figure 8 is drawing illustrating various aspects of
connection identifier assignment in accordance with
one exemplary embodiment.
Figure 9 is a flowchart of an exemplary method of
operating a communications device, e.g., a peer to
peer communications device, in accordance with an
exemplary embodiment.
Figure 10 is a drawing of an exemplary communica-
tions device in accordance with an exemplary em-
bodiment.
Figure 11 is a flowchart of an exemplary method of
operating a communications device in accordance
with an exemplary embodiment.
Figure 12 is a drawing of an exemplary communica-
tions device, e.g., a mobile node supporting peer to
peer communications in accordance with an exem-
plary embodiment.
Figure 13 comprising the combination of Figure 13A,
Figure 13B and Figure 13C, is a flowchart of an ex-
emplary method of operating a communications de-
vice, e.g., a mobile wireless communications device
supporting peer to peer communications, in accord-
ance with an exemplary embodiment.
Figure 14 is a drawing illustrating an exemplary re-
curring peer to peer timing structure used in some
embodiments.
Figure 15 is a drawing illustrating an exemplary re-
curring peer to peer timing structure used in some
embodiments.
Figure 16 is a drawing illustrating an exemplary re-
curring peer to peer timing structure used in some
embodiments.

DETAILED DESCRIPTION

[0015] Figure 1 is a drawing of an exemplary wireless
communications system 100, e.g., an ad hoc peer to peer
wireless communications system, in accordance with an
exemplary embodiment. Exemplary communications
system 100 includes a plurality of wireless terminals
(peer to peer wireless terminal A1 102, peer to peer wire-
less terminal A2 104, peer to peer wireless terminal B1
108, peer to peer wireless terminal B2 106, peer to peer
wireless terminal N-1 105, ..., peer to peer wireless ter-
minal N 1109). A wireless terminal may, and sometimes
does, establish a connection with another wireless ter-
minal. One or more connection identifiers are associated
with a connection between a pair of wireless terminals.
As illustrated in Figure 1, WT A1 102 has a connection
110 with WT B1 108 and the connection 110 is associated
with three connection identifiers (C1, C2, C3). WT A2 104
has a connection 112 with WT B2 106, and the connec-
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tion 112 is associated with a single connection identifier
(C4). At a different time different connections are estab-
lished and maintained between different pairs of wireless
terminals. The number of connection identifiers associ-
ated with a specific pair of wireless terminal having a
connection, in some embodiments, varies over time.
[0016] Figure 2 is a drawing illustrating an exemplary
recurring timing structure, exemplary air link resources
and channel information. The structure of Figure 2 may
be applicable to the system of Figure 1. Exemplary timing
structure 200 of Figure 2 includes a discovery interval
204, a paging interval 206, and a traffic interval 208. Dur-
ing discovery interval 204 a peer to peer wireless terminal
transmits a signal to make known its presence in the re-
gion, e.g., the peer to peer wireless terminal transmits a
beacon signal used for identification, and the peer to peer
wireless terminal monitors for identification signals from
other peer to peer devices in its vicinity, e.g., other peer
to peer beacon signals. In the discovery interval, a wire-
less terminal forms a list of discovered other wireless
terminals in its vicinity.
[0017] In paging interval 206 a wireless terminal may,
and sometimes does, establish a connection with another
wireless terminal with which it would like to communicate
traffic signals. In this exemplary embodiment during the
paging interval 206, information is communicated using
paging channel 250. The paging channel 250 includes a
quick paging sub-channel portion 254, a connection ID
(CID) broadcast sub-channel portion 256, a full paging
sub-channel portion 258 and a paging acknowledgement
sub-channel portion 260.
[0018] Consider that exemplary WT A has discovered
the presence of exemplary WT B during the discovery
interval and that WT A seeks to communicate traffic to
WT B. WT A sends a paging request signal to WT B using
quick paging sub-channel 254 during an interval associ-
ated with quick paging. In some embodiments, the quick
paging signal is a single tone signal, e.g., a single tone
signal based on a discovery ID associated with WT B.
[0019] Then, in an interval associated with the CID
broadcast sub-channel 256, both WT A and WT B monitor
for connection ID signals from other wireless terminals
which have current active connections. For example, dur-
ing the CID broadcast interval, every active connection
being used broadcasts a connection identifier. WT A and
WT B which have been monitoring for the broadcast CI-
Ds, each prepare a list of CIDs which are in use and then
form a list of unused CIDs which are available. Since WT
A and WT B are at different locations, and may be sub-
jected to interference from different connections, the list
of unused connection identifiers formed by WT A may,
and sometimes does, differ from the list of unused con-
nection identifiers that WT B forms. In some embodi-
ments, connection identifiers are MAC identifiers.
[0020] WT A identifies a set of potential connection
identifiers that it thinks may be suitable for use with WT
B. The set of potential connection identifiers includes
identifiers which it determined to be unused based on

received signals from the CID broadcast. Then, WT A
transmits a signal using the full paging sub-channel 258
during an interval associated with full paging, the trans-
mitted signal communicating the generated set of poten-
tial connection identifiers. In some embodiments, the full
paging signal also communicates information used in de-
termining a number of connection identifiers which are
to be associated with the connection. In some such em-
bodiments, the information used in determining a number
of connection identifiers is quality of service information.
WT B receives the full paging signal from WT A, and
forms a set of connection identifier which are to be as-
sociated with the connection, members of the set of con-
nection identifiers to be associated with the connection
being included in the set of potential connection identifi-
ers communicated via the full paging signal and being
also included in WT B’s list of unused connection identi-
fiers. Then, WT B generates a paging acknowledgment
signal, conveying its list of one or more connection iden-
tifiers to be associated with the connection, and transmits
the generated signal to WT A using the paging acknowl-
edgment sub-channel 260 during a paging acknowledg-
ment sub-channel interval.
[0021] Traffic interval 208 includes a plurality of traffic
slots (traffic slot 1 210, traffic slot 2 212, ..., traffic slot N
214). Traffic slot 1 210 includes a traffic transmission
request resource 216, a traffic transmission request re-
sponse resource 218, a traffic data segment resource
220 and a data acknowledgment resource 222. Active
connection identifiers include, e.g., connection identifiers
for which a CID signal was broadcast using the CID
broadcast sub-channel 256 and connection identifiers
which were added via paging acknowledgement sub-
channel signaling 260. The active connection identifiers
are utilized during the traffic interval.
[0022] Each of the connection identifiers is associated
with a portion of traffic transmission request resource
216, e.g., an OFDM tone-symbol to be used for signaling
a request to transmit data using traffic data segment re-
source. Each of the connection identifiers is associated
with a portion of traffic transmission request response
resource 218, e.g., an OFDM tone-symbol to be used for
signaling an RX echo signal, which is a positive response
to a traffic transmission request. Traffic data segment
resource 220 is used to carry peer to peer user data traffic
signals for a connection, if the transmission request is
granted and provided the transmitting device decided not
to yield the resource. Data acknowledgement resource
222 is used to carry a traffic data acknowledgment signal
in response to traffic data communicated using traffic da-
ta segment resource 220.
[0023] Figure 3 is a flowchart of an exemplary method
of operating a first device to communicate with a second
device in accordance with one exemplary embodiment.
The first device, wireless terminal A, is, e.g., a first peer
to peer communications device and the second device,
wireless terminal B, is, e.g., a second peer to peer com-
munications device, where WT A and WT B are part of
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an ad hoc network.
[0024] Operation starts in step 302 where the first and
second devices are powered on and initialized. The first
and second devices (WT A and WT B) synchronize in
accordance with a recurring peer to peer timing structure,
e.g., the recurring timing structure of Figure 2. The first
and second devices (WT A and WT B) participate in dis-
covery, and the first device (WT A) recognizes that the
second device (WT B) is in its vicinity, while the second
device (WT B) recognizes that the first device (WT A) is
in its vicinity. Consider that the first device (WT A) desires
to page the second device (WT B) and establish an active
connection. Operation proceeds from step 302 to step
304.
[0025] In step 304, the first device (WT A) signals the
second device (WT B) by putting energy on a tone cor-
responding to WT B during quick paging. Consider that
WT B recovers the signals and recognizes that it is being
paged. Operation proceeds from step 304 to step 306.
[0026] In step 306, WT A and WT B listen during a
connection identification (CID) broadcast for connection
ID signals indicating CIDs which are currently in use. WT
A and WT B each make a list of detected active CIDs.
Operation proceeds from step 306 to step 308. In step
308 WT A and WT B each create a list of unused con-
nection IDs. WT A and WT B are aware of the set of
designated CIDs. WT A forms its list of unused CIDs by
removing its detected CIDs (of step 306) from the set of
designated CIDs. Similarly, WT B forms its list of unused
CIDs by removing its detected CIDs (of step 306) from
the set of designated CIDs. It should be noted that WT
A and WT B may, and sometimes does arrive at different
sets of unused CIDs, since WT A and WT B may be
situated at different locations and detect different CID
signals. Operation proceeds from step 308 to step 310.
[0027] In step 310 WT A selects a set of suggested
CIDs of which one or more may be used for a connection
between WT A and WT B, the selection being from WT
A’s list of unused CIDs. For example, in step 308 WT A
may have formed a list identifying eight unused CIDs,
and in step 310, WT A forms a list identifying at most 4
suggested CIDs from the 8 unused CIDs. In step 310 the
WT A generates a full paging interval signal to convey
its list of suggested CIDs for the connection between WT
A and WT B. In some embodiments, QoS information is
included with the list of suggested CIDs in the generated
signal. Operation proceeds from step 310 to step 312.
[0028] In step 312, WT A transmits during a full paging
interval the generated list of suggested CIDs, and option-
ally includes quality of service information which may in-
dicate a desired use of multiple CIDs. Operation pro-
ceeds from step 312 to step 314.
[0029] In step 314, WT B receives the paging informa-
tion transmitted by WT A in step 312. Then, in step 316,
WT B selects one or more CIDs depending on the QoS
required from the suggested list of CIDs which has been
communicated. The selected CIDs are CIDs which are
included in both the suggested list of CIDs from WT A

and the list of unused CIDs which WT B formed based
on received broadcast CIDs detected by WT B during
the CID broadcast interval. Operation proceeds from step
316 to step 318.
[0030] In step 318, WT B signals to WT A during a
paging acknowledgment interval the one or more select-
ed CIDs from step 316. WT B receives the paging ac-
knowledgment signal and identifies the one or more se-
lected CIDs to be used for the connection between WT
A and WT B. Operation proceeds from step 318 to step
320.
[0031] In step 320, WT A and WT B determine mapping
for a current traffic slot between CIDs and tones used for
traffic transmission requests and traffic transmission re-
quest responses, e.g., RX echos. The mapping between
a connection identifier and request/request response re-
source may, and sometimes does, change from one traf-
fic slot to the next, e.g., in accordance with an implement-
ed hopping pattern known to both WT A and WT B. This
hopping provides diversity, e.g., increasing the likelihood
that a transmission traffic request corresponding to a con-
nection identifier will have an opportunity to transmit traf-
fic during at least one of the traffic slots in the traffic in-
terval. Priorities are associated with positions within the
traffic transmission request resource; therefore, moving
a connection identifier to a different traffic transmission
request resource tone-symbol from one traffic slot to an-
other, in accordance with hopping, changes request pri-
orities. Operation proceeds from step 320 to step 322.
[0032] In step 322 a first one of WT A and WT B trans-
mits a traffic transmission request to a second one of WT
A and WT B using the highest priority request resource
corresponding to the one or more selected CIDs, said
resource used for transmission being a tone in a set of
time frequency resources for the duration of an OFDM
symbol transmission time interval. Operation proceeds
from step 322 to step 324.
[0033] In step 324, the second one of WT A and WT
B transmits an RX echo signal using an air link resource
in a traffic transmission request response interval which
corresponds to the request resource. The decision to
transmit an RX echo signal represents a decision to ac-
cept the received traffic transmission request directed to
the second one of WT A and WT B, which was transmitted
in step 322. If the second one of WT A and WT B had
instead decided not to accept the request, the second
one of WTA and WT B would refrain from signaling an
RX echo signal. Operation proceeds from step 324 to
step 326.
[0034] In step 326, the first one of WT A and WT B,
which has received the transmitted RX echo of step 324,
transmits data to the second one of WT A and WT B in
the traffic slot, e.g., using traffic data segment resource
220. Operation proceeds from step 326 to step 328
[0035] In step 328, the second one of WT A and WT
B, sends an Acknowledgment in response to the received
traffic data, e.g., using data ack resource 222.
[0036] Note that flowchart 300 has been presented for
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the case where the decision is to proceed with the es-
tablishment of a connection, selection and agreement on
one or more connection identifiers to use for the connec-
tion is possible and occurs, and traffic transmission re-
quest/response signals results in the communications of
traffic signals between the first and second wireless de-
vices. Operation may deviate from the positive results
flowchart of Figure 3 based on any of a number of con-
ditions, e.g., no connection identifiers are currently avail-
able, there is no overlap between WT A’s list of unused
connection identifiers and WT B’s list of unused connec-
tion identifiers, the WT which would like to request a traffic
transmission resource decides to refrain from sending a
request, e.g., due to a higher priority request which it
detected. The WT which is intended to receive the traffic
transmission signals decides to perform receiver yielding
and not send an RX echo, etc.
[0037] Steps 322 to 328, in some embodiments, are
performed multiple times, e.g., corresponding to a plu-
rality of traffic slots during which at least one one of WT
A and WT B desires to transmit traffic signals. For exam-
ple, the same one or more CIDs signaled from WT B to
WT A in step 318 are to be used for the connection be-
tween WT A and WT B during a plurality of traffic slots,
e.g., (traffic slot 1 210, traffic slot 2 212, ..., traffic slot N
214).
[0038] Figure 4 is a drawing 400 illustrating exemplary
connection identifier mapping to air link resources, and
the mapping changes between successive traffic slots in
accordance with a hopping scheme. In Figure 4, one may
assume that a connection, e.g., between peer to peer
WT A and peer to peer WT B has been established, e.g.,
during a paging interval, and that three connection iden-
tifiers (C1, C2, C3) are now associated with the connec-
tion.
[0039] Drawing 402 illustrates an exemplary traffic slot
1 transmission request resource which includes 16
OFDM tone-symbols, each tone-symbol associated with
a connection identifier in accordance with a predeter-
mined mapping. Vertical axis 410 represents tone index,
which in this example, ranges from 0 to 3. Horizontal axis
412 represents OFDM symbol index in the transmission
request resource block 412, which ranges from 0 to 3.
Note that low ranges of tone indexes and symbol indexes
are being used for the purposes of illustration; however,
the actual number of tones used and/or symbols used
may be other than 4. For example, in one exemplary em-
bodiment there are 256 distinct units, e.g., OFDM tone-
symbols available in a transmission request resource
block to carry requests, e.g., corresponding to 256 dif-
ferent MAC IDs.
[0040] In this example, each OFDM tone-symbol of the
TX request resource is associated with a different priority
level. OFDM tone-symbols corresponding to lower
OFDM symbol indexes have higher priority than OFDM
tone-symbols corresponding to higher OFDM symbol in-
dexes. For a give OFDM symbol index, an OFDM tone-
symbol corresponding to a higher index tone has higher

priority than an OFDM tone-symbol corresponding to a
lower index tone. OFDM tone-symbol 414 is the tone-
symbol having the highest request priority, while OFDM
tone-symbol 416 is the tone-symbol having the lowest
request priority.
[0041] In this example, there are three connection
identifiers corresponding to the connection between WT
A and WT B, where connection identifier C1 is mapped
to OFDM tone-symbol 414, connection identifier C2 is
mapped to OFDM tone-symbol 420, and connection
identifier C3 is mapped to OFDM tone-symbol 422. It
should be noted that of the three connection identifiers
C1 is associated with the highest priority, and therefore,
if WT A decides to send a traffic transmission request to
WT B for traffic slot 1, WT A will use OFDM tone-symbol
414, as indicated by the circle around C1.
[0042] Drawing 404 illustrates an exemplary traffic slot
1 transmission request response resource, e.g. an RX
echo resource, which includes 16 OFDM tone-symbols,
each tone-symbol associated with a connection identifier
in accordance with a predetermined mapping. Vertical
axis 424 represents tone index, which in this example,
ranges from 0 to 3. Horizontal axis 426 represents OFDM
symbol index in the transmission request response re-
source block, which ranges from 0 to 3.
[0043] In this example, there are three connection
identifiers corresponding to the connection between WT
A and WT B, where connection identifier C1 is mapped
to OFDM tone-symbol 428, connection identifier C2 is
mapped to OFDM tone-symbol 430, and connection
identifier C3 is mapped to OFDM tone-symbol 432, which
are designated to be used to transmit request response
signals, e.g., an RX echo signal from WT B to WT A. For
example, consider that WT A has transmitted a traffic
transmission request on resource 414 (associated with
connection identifier C1), then WT B, if it decides to ac-
quiesce to the request, transmits a RX echo signal on
OFDM tone-symbol 428 (associated with connection
identifier C1).
[0044] Drawing 406 illustrates an exemplary traffic slot
2 transmission request resource which includes 16
OFDM tone-symbols, each tone-symbol associated with
a connection identifier in accordance with a predeter-
mined mapping. Vertical axis 440 represents tone index,
which in this example, ranges from 0 to 3. Horizontal axis
442 represents OFDM symbol index in the transmission
request resource block, which ranges from 0 to 3. Note
that low ranges of tone indexes and symbol indexes are
being used for the purposes of illustration; however, the
actual number of tones used and/or symbols used may
be other than 4. In this example, each OFDM tone-symbol
of the TX request resource is associated with a different
priority level. OFDM tone-symbols corresponding to low-
er OFDM symbol indexes have higher priority than OFDM
tone-symbols corresponding to higher OFDM symbol in-
dexes. For a given OFDM symbol index, an OFDM tone-
symbol corresponding to a higher index tone has higher
priority than an OFDM tone-symbol corresponding to a
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lower index tone. OFDM tone-symbol 444 is the tone-
symbol having the highest request priority, while OFDM
tone-symbol 446 is the tone-symbol having the lowest
request priority.
[0045] In this example, there are three connection
identifiers corresponding to the connection between WT
A and WT B, where connection identifier C1 is mapped
to OFDM tone-symbol 450, connection identifier C2 is
mapped to OFDM tone-symbol 448, and connection
identifier C3 is mapped to OFDM tone-symbol 452. It
should be noted that of the three connection identifiers
C2 is associated with the highest priority, and therefore,
if WT A decides to send a traffic transmission request to
WT B for traffic slot 2, WT A will use OFDM tone-symbol
448, as indicated by the circle around C2.
[0046] Drawing 408 illustrates an exemplary traffic slot
2 transmission request response resource, e.g. an RX
echo resource, which includes 16 OFDM tone-symbols,
each tone-symbol associated with a connection identifier
in accordance with a predetermined mapping. Vertical
axis 454 represents tone index, which in this example,
ranges from 0 to 3. Horizontal axis 456 represents OFDM
symbol index in the transmission request response re-
source block, which ranges from 0 to 3.
[0047] In this example, there are three connection
identifiers corresponding to the connection between WT
A and WT B, where connection identifier C1 is mapped
to OFDM tone-symbol 460, connection identifier C2 is
mapped to OFDM tone-symbol 458, and connection
identifier C3 is mapped to OFDM tone-symbol 462, which
are designated to be used to transmit request response
signals, e.g., an RX echo signal from WT B to WT A. For
example, consider that WT A has transmitted a traffic
transmission request on resource 448 (associated with
connection identifier C2), then WT B, if it decides to ac-
quiesce to the request, transmits a RX echo signal on
OFDM tone-symbol 458 (associated with connection
identifier C2).
[0048] Figure 5 is a drawing of an exemplary method
of operating a first communications device to communi-
cate with a second communications device in accord-
ance with an exemplary embodiment. The first and sec-
ond communications devices are, e.g., peer to peer com-
munications devices, in an ad-hoc peer to peer commu-
nications network. Operation of the exemplary method
starts in step 502, where the first communications device
is powered on and initialized and proceeds to step 504.
[0049] In step 504, the first communications device
monitors a connection identifier broadcast interval to
identify unused connection identifiers. Operation pro-
ceeds from step 504 to step 506.
[0050] In step 506 the first communications device
transmits a set of available connection identifiers from
the identified unused connection identifiers to the second
device. Then, in step 508 the first device receives from
the second device a subset of the transmitted set of avail-
able connection identifiers, the subset of connection
identifiers including identifiers to be used for a commu-

nications connection between the first and second de-
vices. In some embodiments, the connection is a bi-di-
rectional connection. The received subset may, and
sometimes does, include multiple connection identifiers
corresponding to a single communications link between
the first and second devices. In some embodiments, dif-
ferent traffic transmission resources are associated with
different connection identifiers, the different traffic trans-
mission resources having different priorities. In some em-
bodiments, transmission request resources are tone-
symbols in a set of time- frequency resources. Operation
proceeds form step 508 to step 510.
[0051] In step 510 the first device uses a connection
identifier in the received subset to communicate with the
second device. Step 510 includes sub-steps 512, 514
and 516. In sub-step 512 the first device transmits a traffic
transmission request to the second device using the high-
est priority traffic transmission request resource which
corresponds to one of the received subset of multiple
connection identifiers. Operation proceeds from step 512
to step 514. In step 514 the first device receives a trans-
mission request echo from the second device on a trans-
mission request echo resource corresponding to the traf-
fic transmission resource used to transmit the traffic
transmission request. Then, in step 516 the first device
transmits data to the second device during a traffic inter-
val corresponding to the transmitted traffic request. Op-
eration proceeds from step 510 to step 518.
[0052] In step 518 the first device determines a new
mapping of transmission request resources to connec-
tion identifiers. Then, in step 520 the first device transmits
another traffic transmission request to the second device
using the highest priority traffic transmission resource
which corresponds to one of the received subset of mul-
tiple connection identifiers as determined during the map-
ping operation.
[0053] Figure 6 comprising the combination of Figure
6A and Figure 6B is a flowchart 600 of an exemplary
method of operating a first wireless communications de-
vice to communicate with a second wireless communi-
cations device. The first and second wireless communi-
cations devices are, e.g., peer to peer communications
devices in an ad-hoc network following a recurring peer
to peer timing structure in the network. Operation starts
in step 602, where the first communications device is
powered on and initialized and proceeds to step 604. In
step 604, the first communications device monitors a con-
nection identifier broadcast interval to identify unused
connection identifiers. Step 604 includes sub-step 606
in which the first device forms a list of unused connection
identifiers. Operation proceeds from step 604 to step 608.
[0054] In step 608 the first communications device
makes a decision as to whether it desires to communicate
with a second communications device. If the first device
does not wish to communicate with a second device,
then, operation proceeds from step 608 via connecting
node A 609 to step 604 for monitoring during the next
connection identifier broadcast interval. However, if the
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first device wishes to communicate with the second de-
vice, then operation proceeds from step 608 to step 610.
[0055] In step 610, the first device transmits a set of
available connection identifiers, from the list of identified
unused connection identifiers, to the second device.
Then, in step 612, the first communications device mon-
itors to receive a response from the second device. Step
612 includes, at times, sub-step 614, in which the first
communications device receives from the second device
a subset of the transmitted set of available connection
identifiers, said subset of connection identifiers including
identifiers to be used for a communications connection
between the first and second devices. In some embodi-
ments, the connection is a bi-directional connection. In
some embodiments, the received subset may, and some-
times does, include multiple connection identifiers corre-
sponding to a single communications link between the
first and second devices. In various embodiments, differ-
ent traffic transmission resources are associated with dif-
ferent connection identifiers, and the different traffic
transmission resources have different priorities. Opera-
tion proceeds from step 612 to step 616.
[0056] In step 616 the first communications device de-
termines if a response was received from the second
device. If a response was not received, then operation
proceeds from step 616 via connecting node A 609 to
step 604 where the first communications device monitors
during the next connection identifier broadcast interval.
However, in step 616 if the first communications device
determines that a response was received from the sec-
ond device, then operation proceeds from step 616 to
step 618.
[0057] In step 618, the first device selects a connection
identifier included in the received subset to communicate
with the second device. The selected connection identi-
fier is subsequently used to communicate with the sec-
ond device, e.g., in steps 624, 626 and/or 632. In some
embodiments, the connection identifier which is selected,
is selected as a function of priority information and cor-
responds to the highest priority traffic transmission re-
source of the received subset of multiple connection iden-
tifiers. Operation proceeds from step 618 via connecting
node B 619 to step 620. In step 620, the first communi-
cations device identifies a set of traffic transmission re-
sources corresponding to the selected connection iden-
tifier, e.g., a transmission request resource, a transmis-
sion request response resource and a traffic segment
resource. In some embodiments, different traffic trans-
mission resources are associated with different connec-
tion identifiers, the different traffic transmission resourc-
es having different priorities. In some embodiments,
transmission request resources are tone-symbols in a
set of time-frequency resources. In some embodiments,
step 620 includes sub-step 622. In sub-step 622 the first
communications device uses current time index informa-
tion in a recurring timing structure in determining connec-
tion identifier to transmission request resource mapping
information. Thus mapping of transmission request re-

sources to connection identifiers, in some embodiments,
change over time, e.g., to provide diversity.
[0058] Operation proceeds from step 620 to step 624.
In step 624 the first device transmits a traffic transmission
request to the second device using the traffic transmis-
sion request resource corresponding to the selected con-
nection identifier. Then, in step 626 the first communica-
tions device monitors to receive a response to the trans-
mitted traffic transmission request from the second de-
vice. Step 626 may, and sometimes does, include sub-
step 628. In sub-step 628 the first communications device
receives a transmission request echo from the second
device on a transmission request response resource cor-
responding to the traffic transmission request resource
used to transmit the traffic transmission request. Opera-
tion proceeds from step 626 to step 630.
[0059] In step 630 the first communications device de-
termines if an RX echo signal was received from the sec-
ond communications device, e.g., communicating a pos-
itive response to the traffic transmission request. If an
RX echo signal was not received, then operation pro-
ceeds from step 630 via connecting node A 609 to step
604 for monitoring during the next connection identifier
broadcast interval. However, if an RX echo signal was
received, then operation proceeds from step 630 to step
632, in which the first communications device transmits
data to second device during a traffic interval correspond-
ing to the transmitted traffic request. Operation proceeds
from step 632 via connecting node A 609 to step 604.
[0060] Figure 7 is a drawing of an exemplary first com-
munications device, e.g., a mobile node supporting peer
to peer communications in accordance with an exempla-
ry embodiment. Exemplary first communications device
700 includes a wireless receiver module 702, a wireless
transmitter module 704, user I/O devices 708, a proces-
sor 706, and memory 710 coupled together via a bus 712
over which the various elements may interchange data
and information.
[0061] Memory 710 includes routines 718 and data/in-
formation 720. The processor 706, e.g., a CPU, executes
the routines 718 and uses the data/information 720 in
memory 710 to control the operation of the communica-
tions device 700 and implement methods, e.g., the meth-
od of flowchart 300 of Figure 3, the method of flowchart
500 of Figure 5 or the method of flowchart 600 of Figure 6.
[0062] Wireless receiver module 702, e.g., an OFDM
receiver, is coupled to receive antenna 714 via which the
communications device 700 receives signals from other
peer to peer communications devices. Received signals
include, e.g., connection identifier usage signals, e.g.,
signals 744 and 746, connection availability response
signals, e.g., signal 752, and transmission request re-
sponse signals, e.g., signal 764.
[0063] Wireless transmitter module 704, e.g., an
OFDM transmitter, is coupled to transmit antenna 716
via which the communications device 700 transmits sig-
nals to other peer to communications devices. In some
embodiments, the same antenna is used for the receiver
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and the transmitter. Transmitted signals include connec-
tion availability signals, e.g., signal 750, traffic transmis-
sion request signals, e.g., signal 762, and traffic signals,
e.g., signal 766.
[0064] Routines 718 include a communications routine
722 and wireless terminal control routines 724. The com-
munications routine 722 implements the various commu-
nications protocols used by the communications device
700. The wireless terminal control routines 724 include
a connection identifier monitoring module 726, a connec-
tion availability signal generation module 728, a connec-
tion availability response signal recovery module 730, a
peer communications control module 732, a traffic trans-
mission request signal generation module 734, a re-
source selection module 736, a request response mon-
itoring module 738, a traffic data control module 740 and
a connection identifier to transmission resource mapping
module 742.
[0065] Data/information includes a plurality of detected
signals corresponding to unavailable connection identi-
fiers (detected signal corresponding to a first unavailable
connection identifier 744, ..., detected signal correspond-
ing to an Nth unavailable connection identifier 746), a list
of determined unused connection identifiers 748, a gen-
erated available connection identifier set signal 750, a
received signal conveying available connection identifier
subset information 752, a recovered subset of available
connection identifiers 754, a determined highest priority
resource 756, a selected connection identifier 758, infor-
mation identifying resources corresponding to the select-
ed identifier 760, a generated traffic transmission request
signal 762, a received RX echo signal 764, and a gen-
erated traffic signal 766. Data/information 720 also in-
cludes information associating traffic transmission re-
sources with connection identifiers 782 and timing/fre-
quency structure information 768. The timing frequency
structure information 768 includes information corre-
sponding to a plurality of intervals in a recurring timing
structure (slot 1 information 770, ..., slot N information
772). Slot 1 information 770 includes connection ID
broadcast interval information 774, connection ID hand-
shaking interval information 776, TX request/response
interval information 780 and traffic data interval informa-
tion 780. In some embodiments, the slot 1 information
770 includes information identifying and/or defining mul-
tiple TX request/response/traffic data interval sets corre-
sponding to a single connection ID broadcast inter-
val/connection ID handshaking interval pair. Thus estab-
lished and agreed upon connection IDs are, in such an
embodiment, used for multiple successive traffic slots in
a traffic interval.
[0066] Connection identifier monitoring module 726
detects signals received during a connection identifier
broadcast interval and determines unused connection
identifiers. Connection identifier monitoring module 726
determines a set of available connection identifiers in-
cluding connection identifiers indicated by signals re-
ceived during the connection identifier broadcast interval

to be unused connection identifiers. Detected signal cor-
responding to first unavailable connection identifier 744
and detected signal corresponding to N unavailable con-
nection identifier are signal detected by connection iden-
tifier monitoring module 726 while list of determined un-
used connection identifiers 748 is an output of connection
identifier monitoring module 726.
[0067] Connection availability signal generation mod-
ule 728 generates a signal conveying information iden-
tifying a set of available connection identifiers. List of de-
termined unused connection identifiers 748 is an input
to connection availability signal generation module 728
while generated available connection identifier set signal
750 is an output of module 728.
[0068] Connection availability response signal recov-
ery module 730 identifiers a subset of available connec-
tion identifiers from a signal received from the commu-
nications device to which the generated available con-
nection identifier set signal was communicated. Re-
ceived signal conveying available connection identifier
subset 752 is an input to connection availability response
signal recovery module 730, while recovered subset of
available connection identifiers 754 is an output of mod-
ule 730. In various embodiments, the subset includes, at
times, multiple connection identifiers corresponding to a
single communications link between the first communi-
cations device and a second communications device.
[0069] Peer communications control module 732 uses
a connection identifier included in the received subset
identified by information 754 to communicate with a sec-
ond device, e.g., the device which transmitted the subset,
over a connection. In various embodiments, the connec-
tion is a bi-directional connection.
[0070] Resource selection module 736 selects to use
the highest priority traffic transmission resource which
corresponds to one of the received subset of multiple
connection identifiers. For example, each of the connec-
tion identifiers of the subset is associated with a different
traffic transmission request resource and the different
traffic transmission request resources are associated
with different priorities. The resource selection module
736 selects the highest priority traffic transmission re-
source corresponding to a member of the subset for
transmission of the request. This selection also by virtue
of the linkage between transmission traffic request re-
sources and connection identifiers also selects a con-
nection identifier. Determined highest priority resource
756 and selected connection identifier 758 are outputs
of the resource selection module 736.
[0071] Traffic transmission request signal generation
module 734 generates a traffic transmission request to
another device, e.g., to a second device. Generated traf-
fic transmission request 762 is an output of module 734.
The generated traffic transmission request is communi-
cated using the traffic transmission request resource,
e.g., OFDM tone-symbol, identified by determined high-
est priority resource 756 and corresponding to selected
connection identifier 758.
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[0072] Request response monitoring module 738 mon-
itors a transmission request response resource to detect
the reception of a transmission request response signal,
e.g., an RX echo signal, from the device to which the
request was transmitted. For example, corresponding to
the request resource which conveyed the traffic trans-
mission request, there is a corresponding request re-
sponse resource. If the device to which the request was
sent, e.g., the second device, acquiesces to the request
it responds by transmitting an RX echo signal using that
request response resource. However, if it des not acqui-
esce to the request then it does not transmit an RX echo
signal. Received RX echo signal 764 is a signal detected
by request response monitoring module 738, e.g., signi-
fying that the first wireless device 700 may proceed with
the traffic signaling.
[0073] Traffic data control module 740 controls the
transmitter module 704 to transmit data to another de-
vice, e.g., the second device, during a traffic interval cor-
responding to a transmitted traffic request, e.g., a trans-
mitted traffic request for which an RX echo signal was
received. Generated traffic signal 766, e.g., a peer to
peer traffic signal communicating user data such as text
data, audio data and/or image data, is transmitted by
wireless transmitter module 704 under the direction of
traffic data control module 740.
[0074] Connection identifier to transmission resource
mapping module 742 determines a mapping of transmis-
sion resources including transmission request resources
to connection identifiers as a function of time. Thus con-
nection identifier to transmission resource mapping mod-
ule 742 determines a mapping of transmission request
resources to connection identifiers for a first time interval
and for a second time interval, the first and second time
intervals being different, and the mapping between re-
quest resources and connection identifiers changing be-
tween first and second time intervals. Connection iden-
tifier to transmission resource mapping module 742 uses
stored information associating traffic transmission re-
sources with connection identifiers 782 and timing/fre-
quency structure information 768 in determining the map-
pings.
[0075] Connection ID broadcast interval information
774 identifies a time interval for which the connection
identifier monitoring module 726 operates. Connection
ID handshaking interval information 776 identifies an in-
terval during which a connection availability signal and a
connection availability response signal are communicat-
ed. TX request/response interval information 778 identi-
fies an interval during which a transmission traffic request
signal and an RX echo signal are communicated. Traffic
interval information 780 identifies an interval during which
a traffic signal, e.g., a peer to peer traffic signal, is com-
municated.
[0076] Figure 8 is drawing illustrating various aspects
of connection identifier assignment in accordance with
one exemplary embodiment. In Figure 8 exemplary peer
to peer wireless communications system 800 includes a

plurality of peer to peer wireless terminals (WT 1 802,
WT 2 804, WT 3 806, WT 4 808, WT 5 810, WT 6 812,
WT 7 814, WT 8 816, WT 9 818, WT 10 820). The WTs
of Figure 8 are, e.g., WTs in accordance with WT 700 of
Figure 7 and/or in accordance with the method of flow-
chart 300 of Figure 3, flowchart 500 of Figure 5 and/or
flowchart 600 of Figure 6. Active connections exist be-
tween four pairs of the wireless terminals. Connection
824 exists between WT 2 804 and WT 5 810, and the
connection is associated with one connection identifier,
C2. Connection 826 exists between WT 3 806 and WT 4
808, and the connection is associated with two connec-
tion identifiers, C4 and C6. Connection 822 exists be-
tween WT 7 814 and WT 8 816, and the connection is
associated with one connection identifier, C1. Connection
828 exists between WT 9 818 and WT 10 820, and the
connection is associated with one connection identifier,
C5. During a connection identifier broadcast interval,
wireless terminals corresponding to existing active con-
nections broadcast their connection identifier informa-
tion.
[0077] In this example, WT 1 802 and WT 6 812, which
are aware of the presence of each other, desire to es-
tablish a connection, which is represented by dotted line
830. Drawing 850 illustrates various operations per-
formed to reach agreement on the connection identifier
or identifiers to be used for the connection. Axis 851 il-
lustrates time. During the connection identifier broadcast
interval, both WT 1 802 and WT 6 812 have been mon-
itoring, and identify detected connection identifiers. Since
WT 1 and WT 6 are at different locations, they may detect
different connection identifiers in use. In this embodi-
ment, there are a set of 256 different connection identi-
fiers which can assigned. WT 1 and WT 6 each form a
list of unused connection identifiers from their perspec-
tive. Block 852 indicates the WT 1 unused connection
list is: C3, C5, and C6 - C256. Block 854 indicates the WT
6 unused connection list is: C1, C3, and C6 - C256. In this
example, WT 1 happens to initiate the connection request
to WT 6, forms a suggested connection list, generates a
signal communicating the suggested list and quality of
service information, and communicates the generated
signal to WT 6. The quality of service information is used
to derive the number of connection identifiers to be as-
signed to the connection. Block 856 indicates that the
WT 1 suggested connection list is : C3, C5, C6, C7, Cg
and the QoS information indicates that WT 1 would like
3 connection identifiers to be assigned. WT 6 receives
the signal conveying the suggested list of connection
identifiers to be used and quality of service information,
and processes the received signal. WT 6 selects three
connection identifiers from the suggested list which are
also included in its unused connection list 854. WT 6
generates a response signal communicating the selected
list of connection identifiers to be used for the connection,
and transmits the signal to WT 1. Block 858 indicates the
selected connection list includes C3, C6 and C7. WT 1
receives the list of suggested connection identifiers.
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[0078] WT 1 and WT 6 use the list of selected connec-
tion identifiers for operations with their connection 830,
e.g., identifying resources which have been allocated to
connection such as transmission request resources, cor-
responding transmission request response resources,
and traffic transmission resources for peer to peer traffic
transmission operations. Those identified resources are
used by WT 1 and WT 6 in the communication of peer
to peer traffic signals.
[0079] Figure 9 is a flowchart 900 of an exemplary
method of operating a communications device, e.g., a
peer to peer communications device, in accordance with
an exemplary embodiment. Operation starts in step 902
and proceeds to step 904. In step 904, the communica-
tions device stores information indicating: i) a corre-
spondence between a set of identifiers and each of a
plurality of traffic transmission resources which recur with
time, the same set of identifiers corresponding to each
of said plurality of traffic transmission resources; and ii)
relative priorities of said identifiers with regard to individ-
ual traffic transmission resources, said information indi-
cating for an individual identifier a variation of priority over
time. For example, the plurality of traffic transmission re-
sources which recur with time is a plurality or ordered
traffic transmission segments in a recurring peer to peer
timing structure; corresponding to a given segment, each
identifier within the set of identifiers has a different pre-
determined priority, and the priority associated with a par-
ticular identifier is different for at least some traffic trans-
mission segments within the recurring structure. In some
embodiments, the average priority provided to multiple
different individual identifiers over time is substantially
the same. Operation proceeds from step 904 to step 906.
[0080] In step 906 the communications device deter-
mines the number of identifiers to be acquired. Step 906
includes one or more of sub-steps 908 and 910. In sub-
step 908, the communications device determines the
number of identifiers to be acquired as a function of cur-
rent loading conditions. In sub-step 910, the communi-
cations device determines the number of identifiers to be
acquired as a function of the type of traffic data to be
transmitted. Operation proceeds from step 906 to step
912.
[0081] In step 912 the communications device ac-
quires the right to use identifiers. At times step 912 in-
cludes sub-step 914 in which the communications device
acquires the right to use multiple identifiers. At different
points in time, the communications device may, and
sometimes does, acquire different numbers of identifiers.
In some embodiments, for a given amount of data to be
transmitted more identifiers are acquired during periods
of high traffic loading than during periods of low traffic
loading, wherein the total amount of data transmitted in
the local area during high traffic loading periods is greater
than during low traffic loading periods. In some embod-
iments, for a given amount of data to be transmitted, more
identifiers are acquired during periods of more stringent
latency requirements than during periods of low latency

requirements. Step 912 includes sub-step 916 in which
the communications device determines a set of connec-
tion identifiers which correspond to the communications
device. Operation proceeds from step 912 to step 918.
[0082] In step 918, the communications device trans-
mits a signal, e.g., a communications request signal, cor-
responding to one or said connection identifiers corre-
sponding to the communications device. The communi-
cations request signal is, e.g., a request to communicate
using the traffic transmission resource corresponding to
a request resource on which the communications request
signal was transmitted. In various embodiments, the re-
quest resource is a resource dedicated to one of the con-
nection identifiers. For example, for an individual traffic
transmission segment, each connection identifier has its
own dedicated request resource which it may use to
transmit a traffic transmission request signal.
[0083] Operation proceeds from step 918 to step 920,
in which the communications device transmits a traffic
segment signal using a traffic transmission resource cor-
responding to the transmitted signal. Operation proceeds
from step 920 to step 922.
[0084] In step 922, the communications device ac-
quires an additional identifier in response to an increase
in traffic transmission needs, and then in step 924 the
communications device updates the set of connection
identifiers which are to correspond to the communica-
tions device. Operation proceeds from step 924 to step
926. In step 926, the communications device transmits
a signal, e.g., a traffic transmission request signal corre-
sponding to one of said updated set of connection iden-
tifiers which are to correspond to the communications
device. Operation proceeds from step 926 to step 928.
In step 928, the communications device transmits a traffic
segment signal using a traffic transmission resource cor-
responding to transmitted request signal of step 926. Op-
eration proceeds from step 928 to step 930. In step 930,
the communications device relinquishes the acquired ad-
ditional identifier in response to a decrease in traffic trans-
mission needs.
[0085] Figure 10 is a drawing of an exemplary commu-
nications device 1000 in accordance with an exemplary
embodiment. Exemplary communications device 1000,
e.g., a mobile node supporting peer to peer communica-
tions, includes a wireless receiver module 1002, a wire-
less transmitter module 1004, a processor 1006, user I/O
devices 1008 and a memory 1010 coupled together via
a bus 1012 over which the various elements may inter-
change data and information. Memory 1010 includes rou-
tines 1018 and data/information 1020. The processor
1006, e.g., a CPU, executes the routines 1018 and uses
the data/information 1020 in memory 1010 to control the
operation of the communications device 1000 and imple-
ment methods, e.g., the method of flowchart 900 of Figure
9 or the method of flowchart 1300 of Figure 13.
[0086] Wireless receiver module 1002, e.g., an OFDM
receiver, is coupled to receive antenna 1014 via which
the communications device 1000 receives signals from
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other communications devices. Received signals in-
clude, e.g., traffic loading signals, connection identifier
acquisition handshaking signals, communications re-
quest signals, communications request response sig-
nals, and traffic signals.
[0087] Wireless transmitter module 1004, e.g., an
OFDM transmitter, is coupled to transmit antenna 1016
via which the communications device 1000 transmits sig-
nals to other communications devices. In some embod-
iments, the same antenna is used for the transmitter and
receiver. Transmitted signals include, e.g., connection
identifier acquisition handshaking signals, communica-
tions request signals, communications request response
signals, and traffic signals. Wireless transmitter module
1004 is for transmitting a communications request signal
corresponding to one of a set of connection identifiers,
wherein said one of the set of connection identifiers cur-
rently corresponds to the communications device 1000.
The communications request signal is a request to com-
municate using the traffic transmission resource corre-
sponding to a request resource on which the communi-
cations request signal was transmitted. For example,
consider that the communications device 1000 wants to
transmit traffic signals using the transmission segment
identified by traffic segment 1 resource information 1078,
and that communications device 1000 currently has ac-
quired a set of connection identifiers including identifier
1 1066, communications device 1000 may send a com-
munications request signal using the dedicated request
segment identified by identifier 1 request resource infor-
mation 1070.
[0088] Routines 1018 includes communications rou-
tine 1022 and wireless terminal control routines 1024.
The communications routine 1022 implements the vari-
ous communications protocols used by the communica-
tions device 1000. Wireless terminal control routines
1024 include a request signal generation module 1026,
a request resource identification module 1028, an iden-
tifier acquisition module 1030, a traffic transmission re-
quirement module 1038, a traffic loading module 1040,
a traffic latency module 1041, a traffic data type determi-
nation module 1042 and a traffic data signaling module
1043.
[0089] Data/information 1020 includes a plurality of
traffic segment information corresponding to a plurality
of traffic segments in a recurring timing structure (traffic
segment 1 information 1044, ..., traffic segment M infor-
mation 1046), a generated communications request sig-
nal 1048, an identified request resource 1050, informa-
tion identifying the connection identifier corresponding to
the generated communications request 1052, deter-
mined traffic transmission needs 1054, determined cur-
rent traffic loading 1056, determined traffic data type in-
formation 1058, determined latency information 1060, in-
formation storing the number of acquired identifiers 1062,
and a list of the acquired identifiers 1064.
[0090] Traffic segment 1 information 1044 includes a
set of identifiers (identifiers 1 1066, ..., identifier n 1068),

resource information corresponding to the identifiers
(identifier 1 request resource information 1070, ..., iden-
tifier N request resource information 1072), respectively,
corresponding identifier priority information (identifier 1
priority information 1074, e.g., indicating priority 1, ....,
identifier n priority information 1076, e.g., indicating pri-
ority n), respectively, and traffic segment 1 resource in-
formation 1078. Traffic segment M information 1046 in-
cludes the set of identifiers (identifiers 1 1066, ..., iden-
tifier n 1068), resource information corresponding to the
identifiers (identifier 1 request resource information
1080, ..., identifier N request resource information 1082),
respectively, corresponding identifier priority information
(identifier 1 priority information 1084, e.g., indicating pri-
ority n, ...., identifier n priority information 1086, e.g., in-
dicating priority 1), respectively, and traffic segment M
resource information 1088. It should be noted that cor-
responding to an individual connector identifier, its prior-
ity is different corresponding to different traffic segments.
In this example, the average priority provided to multiple
different individual identifiers over time is substantially
the same.
[0091] Request signal generation module 1026 gener-
ates a communications request signal, e.g., signal 1048.
The communications request signal 1048 is, e.g., a com-
munications request to use a peer to peer traffic segment.
Request resource identification module 1028 is for iden-
tifying the request resource on which the communica-
tions request signal is to be communicated. Identified
request resource 1050 is an output of module 1028. For
example, consider that the request signal 1048 is a re-
quest to use the traffic segment identified by information
1078 and the connection identifier selected to carry the
request is identifier 1 1066, then request resource iden-
tifier module 1028 identifies that the request resource,
e.g., dedicated request segment, in the recurring timing
structure, to be used to carry the request is identified by
information 1070. In this example, it may be observed
that each request resource is a resource dedicated to
one of the set of connection identifiers, e.g., a dedicated
request segment associated with a connection identifier.
[0092] The identifier acquisition module 1030 includes
an identifier count tracking module 1032, an identifier
add-on module 1034 and an identifier relinquishing mod-
ule 1036. Identifier acquisition module 1030 is for acquir-
ing the right of communications device 1000 to use con-
nection identifiers, and the identifier acquisition module
1030 supports acquiring the right to use multiple identi-
fiers. The identifier acquisition module 1030 supports ac-
quiring the right to use different numbers of identifiers at
different points in time. Identifier acquisition is performed,
in this embodiment, in a decentralized manner with de-
vice 1000 exchanging identifier acquisition handshaking
signals with a peer device with which it desires to estab-
lish a connection or has an existing connection.
[0093] Identifier count tracking module 1032 tracks the
number and designation of the acquired identifiers to be
used by the communications device 1000. Number of
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acquired identifiers 1062 and list of acquired identifiers
1064 are outputs of module 1032.
[0094] Traffic transmission requirement module 1038
is for determining the communication device’s traffic
transmission needs. Determined traffic transmission
needs 1054 is an output of module 1038. The identifier
acquisition module 1030 uses determined traffic needs
information 1054 as an input. In one example, the iden-
tifier add-on sub-module 1034 acquires an additional
identifier in response to an increase in traffic transmission
needs. As another example, the identifier relinquishing
module 1036 relinquishes an acquired identifier in re-
sponse to a decrease in traffic transmission needs.
[0095] Traffic loading module 1040 determines current
local traffic loading. Determined current traffic loading
information 1056 is an output of module 1040 which is
used as an input by identifier acquisition module 1030.
In some embodiments, the identifier acquisition module
1030 determines the number of identifiers to be acquired
as a function of the current local traffic loading. In various
embodiments, the identifier acquisition module 1030 de-
termines the number of identifier to be acquired or relin-
quished as a function of a change in local loading con-
ditions. In some embodiments, for a given amount of data
to be transmitted by communications device 1000 more
identifiers are acquired during periods of high traffic load-
ing than during periods of low traffic loading, the total
amount of data transmitted in the local area during high
traffic loading periods being greater than during low traffic
loading periods.
[0096] Traffic latency module 1041 determines latency
information corresponding to anticipated traffic commu-
nications. Determined latency information 1060 is an out-
put of module 1041 and an input to identifier acquisition
module 1030. In some embodiments, for a given amount
of data to be transmitted, more identifiers are acquired
for use during periods of anticipated more stringent la-
tency requirements than for periods of low latency re-
quirements.
[0097] Traffic data type determination module 1042 is
for determining the type of traffic data to be transmitted,
e.g., voice traffic, interactive gaming traffic, live video
and/or audio streaming traffic, time insensitive data file
traffic, etc. Determined traffic data type information 1058
is an output of module 1042 and an input to identifier
acquisition module 1030. In various embodiments, the
identifier acquisition module 1030 identifies the number
of identifiers to be acquired as a function of the type of
traffic data to be transmitted.
[0098] In some embodiments, the local traffic loading
is determined by recovering and processing a signal con-
veying loading information. For example, the loading sig-
nal is broadcast by an external node, e.g., a fixed point
node such as a base station in the vicinity to be used by
communications devices in its vicinity. In another embod-
iment, communications device 1000 monitors signaling
activity of other device in its local vicinity, e.g., corre-
sponding to other peer to peer connections, and deter-

mines an estimate of current loading in its local vicinity.
[0099] Traffic data signaling module 1043 generates
traffic signals, e.g., peer to peer traffic signals, and con-
trols the wireless transmitter module 1004 to transmit the
generated traffic signals on the appropriate traffic seg-
ment resource corresponding to the transmitted request
signal which was preciously transmitted and for which an
affirmative communications request response signal was
received. Traffic data signaling module 1043 also con-
trols the receive module 1002 to receive traffic signals
on a traffic segment resource corresponding to a re-
ceived communications request for which it had previ-
ously transmitted a positive communications request re-
sponse signal, and then recovers traffic data from the
receive signal, e.g., peer to peer traffic signals intended
for communications device 1000.
[0100] Figure 11 is a flowchart 1100 of an exemplary
method of operating a communications device in accord-
ance with an exemplary embodiment. The communica-
tions device is, e.g., a peer to peer communications de-
vice which has, at times, multiple connection identifiers
corresponding to a single connection. Operation starts
in initial step 1102, where the communications device is
powered on and initialized and proceeds to step 1104.
In step 1104, the communications device acquires mul-
tiple connection identifiers corresponding to a single con-
nection. Then in step 1106 the communications device
selects one of the multiple connection identifiers to use
at a point in time based on current traffic communications
requirements of the communications device. In some em-
bodiments, selecting one of multiple connection identifi-
ers includes selecting the connection identifier based on
the type of traffic to be transmitted at a given point in
time. In various embodiments, selecting one of the mul-
tiple connection identifiers includes selecting the connec-
tion identifier based on the type of traffic to be transmitted
at a give point in time. In some embodiments, a connec-
tion identifier having a lower priority is selected when
non-voice data is to be transmitted than when voice data
is to be transmitted. In some embodiments, a connection
identifier is randomly selected when only non-voice data
is to be transmitted. In some embodiments, a connection
identifier having the highest priority is selected when
voice data is to be transmitted. In some embodiments, a
latency requirement is considered when selecting the
one of said multiple connection identifiers. In some em-
bodiments, when voice data is to be communicated but
the latency requirement indicates that immediate trans-
mission is not required, a connection identifier having a
lower priority than another connection identifier assigned
to the communications device is selected.
[0101] Operation proceeds from step 1106 to step
1108. In step 1108 the communications device transmits
a traffic transmission request using a request resource
corresponding to the selected connection identifier.
[0102] Figure 12 is a drawing of an exemplary commu-
nications device 1200, e.g., a mobile node supporting
peer to peer communications in accordance with an ex-
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emplary embodiment. Communications device 1200
has, during some time intervals, multiple connection
identifiers corresponding to a single connection, the mul-
tiple connection identifiers having different transmission
resource priorities. Exemplary communications device
1200 includes a wireless receiver module 1202, a wire-
less transmitter module 1204, a processor 1206, user I/O
devices 1208 and a memory 1210 coupled together via
a bus 1212 over which the various elements may inter-
change data and information. Memory 1210 includes rou-
tines 1218 and data/information 1220. The processor
1206, e.g., a CPU, executes the routines 1218 and uses
the data/information 1220 in memory 1210 to control the
operation of the communications device 1200 and imple-
ment methods, e.g., the method of flowchart 1100 of Fig-
ure 11.
[0103] Wireless receiver module 1202, e.g., an OFDM
receiver, receives signals from other communications
devices. Received signals include, e.g., handshaking
signals used in acquiring a set of connection identifiers,
traffic transmission request signals, traffic transmission
request response signals and traffic signals.
[0104] Wireless transmitter module 1204, e.g., an
OFDM transmitter, transmits signals to other communi-
cations devices. Transmitted signals include, e.g., hand-
shake signaling using in acquiring a set of connection
identifiers, traffic transmission request signals, traffic
transmission request response signals, and traffic sig-
nals.
[0105] User I/O devices 1208 include, e.g., a micro-
phone, a keyboard, a keypad, switches, a camera, a
speaker, a display, etc. User I/O device 1208 allow a user
of communications device 1200 to input data/informa-
tion, access output data/information, and control at least
some function of the communications device 1200.
[0106] Routines 1218 include a communications rou-
tine 1222 and wireless terminal control routines 1224.
The communications routine 1222 implements the vari-
ous communications protocols used by the communica-
tions device 1200. The wireless terminal control routines
1224 include a connection identifier selection module
1226, a traffic transmission request generation module
1228, a request resource identification module 1230, a
backlog tracking module 1231, a traffic type determina-
tion module 1232, a latency determination module 1233,
and a traffic data signaling module 1234.
[0107] The connection identifier selection module
1226 includes a random selection module 1234, a high-
est priority selection module 1236 and a lower priority
selection module 1238. At different times, a different type
of the set of selection module (1234, 1236, 1238) is used
to perform the selection for a particular traffic segment,
e.g., due to different input conditions.
[0108] Data/information 1220 includes a plurality of
sets of information pertaining to traffic segments in a re-
curring timing structure (traffic segment 1 information
1236, ..., traffic segment K information 1238), a deter-
mined amount of traffic to be transmitted 1240, deter-

mined type of traffic to be transmitted information 1242,
determined latency requirements 1244, a list of acquired
connection identifiers 1246, a selected connection iden-
tifier 1248, an identified request resource 1250 and a
generated traffic transmission request signal 1252.
[0109] Traffic segment 1 information 1236 includes a
set of identifiers (identifiers 1 1254, ..., identifier n 1256),
resource information corresponding to the identifiers
(identifier 1 request resource information 1258, ..., iden-
tifier n request resource information 1260), respectively,
corresponding identifier priority information (identifier 1
priority information 1262, ...., identifier n priority informa-
tion 1264), respectively, and traffic segment 1 resource
information 1266. Traffic segment K information 1238 in-
cludes the set of identifiers (identifiers 1 1254, ..., iden-
tifier n 1256), resource information corresponding to the
identifiers (identifier 1 request resource information
1268, ..., identifier n request resource information 1270),
respectively, corresponding identifier priority information
(identifier 1 priority information 1272, ...., identifier n pri-
ority information 1086), respectively, and traffic segment
K resource information 1276. In some embodiments, the
priority associated with a particular identifier changes be-
tween different segments. For example, the priority iden-
tified by information 1262 may be different from the pri-
ority identified by information 1272, and the priority iden-
tified by information 1264 may be different from the pri-
ority identified by information 1274. In some such em-
bodiments the average priority associated with each in-
dividual connection identifier is substantially the same,
e.g., for one iteration of the recurring timing structure.
Thus on a long term basis, in such an embodiment, no
one connector identifier is favored over another connec-
tion identifier. In some other embodiments the priority
associated with a connection identifier remains the same
over the traffic segments in the recurring timing structure.
For example, the priority indicated by information 1262
is the same as the priority indicated by information 1272,
and the priority indicated by information 1264 is the same
as the priority indicated by information 1274.
[0110] List of acquired connection identifiers 1246 is a
list of connection identifiers acquired by communications
device 1200 to be used corresponding to same connec-
tion with another device, e.g., a list of multiple connection
identifiers corresponding to the same peer to peer con-
nection with another communications device. In various
embodiments, the list of acquired connection identifiers
1246 is acquired using a protocol implementing decen-
tralized control in which handshake signaling occurs be-
tween communications device 1200 and the communi-
cations device with which the connection is established.
[0111] Connection identifier selection module 1226 se-
lects a connection identifier to be used by communica-
tions device 1200, on a per traffic segment basis, from
among the maintained list of acquired connection iden-
tifiers 1246. Selected connection identifier 1248 repre-
sents the output of connection identifier selection module
1226 for one traffic segment. Connection identifier selec-
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tion module 1226 selects one of multiple connection iden-
tifiers to use at a point in time based on current traffic
communications requirements for communications de-
vice 1200.
[0112] Traffic transmission request generation module
1228 generates a traffic transmission request, e.g., gen-
erated traffic transmission request signal 1252. Request
resource identification module 1230 identifies a request
resource, e.g., a dedicated traffic transmission request
segment, corresponding to a selected connection iden-
tifier. For example, consider that the communications de-
vice 1200’s current list of acquired connection identifiers
1246 includes identifier 1 1254 and identifier n 1256, that
the communications device 1200 wants to transmit traffic
in traffic segment 1 and that the connection identifier se-
lection module 1226 has selected to use connection iden-
tifier n 1256 to carry the traffic transmission request signal
and has stored its selection in information 1248. Then
the request resource identification module 1230 identi-
fies the request resource indicated by information 1260
to be used and stores information identifying that request
resource as identified request resource information
1250. Wireless transmitter module 1204 transmits the
generated traffic transmission request signal 1252 using
the identified request resource 1250 corresponding to
the selected connection identifier 1248.
[0113] Backlog tracking module 1231 tracks the
amount of traffic waiting in its queue to be transmitted
over the connection. Determined amount of traffic to be
transmitted 1240, e.g., a bit count, a frame count, or pack-
et count, is an output of backlog tracking module 1231
and is used as an input to connection identifier selection
module 1226, which at times, performs a connection
identifier selection for a traffic segment, as a function of
backlog information. In some embodiments, different
backlog counts are maintained corresponding to different
types of traffic.
[0114] Traffic type determination module 1232 deter-
mines the type of traffic to be transmitted at a given point
in time. Determined type of traffic to be transmitted 1242
is an output of module 1232 and is used as an input by
module 1226. The connection identifier selection module
1226, at times, selects the connection identifier based
on the type of traffic to be transmitted at a given point in
time. In various embodiments, the traffic type determina-
tion module 1232 classifies traffic into categories includ-
ing non-voice data and voice data, and the connection
identifier selection module 1226 selects a connection
identifier from the list of acquired connection identifiers
having a lower priority when non-voice data is to be trans-
mitted than when voice data is to be transmitted. In such
an example, the connection identifier selection module
1226 uses its lower priority selection module 1238 to
make the selection.
[0115] In some embodiments, when the only non-voice
data is to be transmitted, e.g., in the traffic segment of
interest, then the connection identifier is selected ran-
domly from among the list of acquired connection iden-

tifiers. In such an example, the random selection module
1234 of connection identifier selection module 1234 is
used to make the selection.
[0116] In some embodiments, when voice data is to be
transmitted, e.g., in the traffic segment of interest, then
the connection identifier having the highest priority
among the connection identifiers in the list of acquired
connection identifiers, is selected. In such a case, the
highest priority selection module 1236 of the connection
identifier selection module 1226 makes the selection.
[0117] Latency determination module 1233 deter-
mines latency requirements for queued traffic waiting to
be transmitted and/or for traffic anticipated to be trans-
mitted. Determined latency requirements 1244 is an out-
put of module 1233 and an input for module 1226. In
various embodiments, the connection identifier selection
module 1226 considers determined latency require-
ments 1244 when selecting one the multiple connection
identifiers in the list of acquired connection identifiers
1246.
[0118] In some embodiments, when voice data is to be
communicated in the traffic segment of interest, but the
latency requirements indicate that immediate transmis-
sion is not required, the connection identifier selection
module 1226 uses the lower priority selection module
1238 to select a connection identifier having a lower pri-
ority than another connection identifier assigned to the
communications device as identified by information
1246. Thus in such a situation, by selecting a lower pri-
ority connection identifier, the communications device
1200 is intentionally reducing its likelihood that it will be
able to use the traffic segment. However, it is increasing
the likelihood that another connection, e.g. a more urgent
connection, may be able to use the traffic segment.
[0119] Traffic data signaling module 1234 generates
traffic signals, e.g., peer to peer traffic signals, and con-
trols the wireless transmitter module 1204 to transmit the
generated traffic signals on the appropriate traffic seg-
ment resource corresponding to the transmitted request
signal which was preciously transmitted and for which an
affirmative communications request response signal was
received. Traffic data signaling module 1234 also con-
trols the receive module 1202 to receive traffic signals
on a traffic segment resource corresponding to a re-
ceived communications request for which it had previ-
ously transmitted a positive communications request re-
sponse signal, and then recovers traffic data from the
receive signal, e.g., peer to peer traffic signals intended
for communications device 1200.
[0120] Figure 13 comprising the combination of Figure
13A, Figure 13B and Figure 13C, is a flowchart 1300 of
an exemplary method of operating a communications de-
vice, e.g., a mobile wireless communications device sup-
porting peer to peer communications, in accordance with
an exemplary embodiment. The communications device
is, e.g., communications device 1000 of Figure 10. Op-
eration of the exemplary method starts in step 1302 and
proceeds to step 1304. In step 1304, the communications
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device stores information indicating: i) a correspondence
between a set of identifiers and each of a plurality of traffic
transmission resources which recur with time, the same
set of identifiers corresponding to each of said plurality
of traffic transmission resources; and ii) relative priorities
of said identifiers with regard to individual traffic trans-
mission resources, said information indicating for an in-
dividual identifier a variation of priority over time. For ex-
ample, the plurality of traffic transmission resources
which recur over time may be a plurality of indexed traffic
transmission segments, e.g., peer to peer traffic trans-
mission segments, in a timing/frequency structure. Con-
tinuing with the example, each identifier within the set of
connection identifiers, for an individual traffic transmis-
sion segment, may correspond to a dedicated request
resource for requesting to use the traffic transmission
segment, and the different connection identifiers in the
set of connection identifiers may be associated with dif-
ferent relative priorities. The priority associated with a
single connection identifier may change from one traffic
segment to another in the recurring timing/frequency
structure. In various embodiments, the average priority
provided to multiple different individual connection iden-
tifiers over time is substantially the same. In some em-
bodiments, step 1304 is performed as part of a device
configuration operation. In some embodiments, step
1304 is performed as part of an initialization operation.
Operation proceeds from step 1304 to: step 1306, step
1334 via connecting node A 1332, step 1338 via con-
necting node B 1324, step 1342 via connecting node C
1326, step 1348 via connecting node D 1328, step 1352
via connecting node E 1330, and step 1356 via connect-
ing node F 1332.
[0121] In step 1334, which is performed on an ongoing
basis, the communications device determines the type
of traffic to be transmitted. Traffic type information 1336
is an output of step 1336 which is used as an input to
step 1308. Traffic type information is, e.g., information
identifying traffic as voice traffic or non-voice traffic, or
information identifying traffic as delay sensitive traffic or
delay insensitive traffic.
[0122] In step 1338, which is performed on an ongoing
basis, the communications device monitors for, receives
and recovers loading information. Communicated load-
ing information 1340 is an output of step 1338 which is
used as an input to step 1308. In some embodiments,
the loading information is communicated from a system
node, e.g., fixed point node such as a base station. In
some embodiments, the communicated loading informa-
tion is an indicator signal indicating a level of traffic load-
ing in the local region, e.g., one of a plurality of predeter-
mined loading levels. In some embodiments, a loading
information signal is only transmitted when loading ex-
ceeds a predetermined level. In some embodiments, a
loading information signal is only transmitted when load-
ing is below a predetermined level.
[0123] In step 1342 the communications device mon-
itors signaling corresponding to other connections, e.g.,

peer to peer traffic signaling corresponding to other con-
nections. Then in step 1344 the communications device
determines loading information based on the detected
monitored signaling. Determined loading information
1346, e.g., an estimate of future traffic transmission re-
source loading based on prior traffic transmission re-
source usage, is an output of step 1344 and an input to
step 1308. Steps 1342 and 1344 are performed on an
ongoing basis.
[0124] In various embodiments, for a given amount of
data to be transmitted more identifiers are acquired dur-
ing periods of high traffic loading than during periods of
low traffic loading, the total amount of traffic to be trans-
mitted in the local area during high traffic loading periods
being greater than during low traffic loading periods.
[0125] In step 1348, which is performed on an ongoing
basis, the communications device determines traffic
transmission needs. Traffic transmission needs informa-
tion 1350, e.g., information indicating an amount, e.g.,
number of frames or number of packets, of traffic waiting
to be transmitted, is an output of step 1348 and an input
to step 1308. At times, the communications device ac-
quires an additional connection identifier in response to
an increase in traffic transmission needs. At other times,
the communications device relinquishes an acquired ad-
ditional connection identifier in response to a decrease
in traffic transmission needs.
[0126] In step 1352, which is performed on an ongoing
basis, the communications device determines traffic la-
tency information. Determined latency information 1354,
e.g., information indicating how long delay sensitive traf-
fic to be transmitted has been sitting in a transmission
queue and/or information indicating time remaining to
discard for delay sensitive traffic waiting to be transmit-
ted. Determined latency information 1354 is an output of
step 1352 and an input to step 1308. In some embodi-
ments, for a given amount of data to be transmitted, more
identifiers are acquired during periods of more stringent
latency requirements than during periods of low latency
requirements.
[0127] Returning to step 1306, in step 1306 the com-
munications device checks if the current time corre-
sponds to an opportunity in the recurring timing structure
for the communications device to acquire connection
identifiers. If the current time does not correspond to such
an opportunity operation returns to the input of step 1306.
However, if the current time does correspond to an op-
portunity for acquiring connection identifiers, then oper-
ation proceeds from step 1306 to step 1308.
[0128] In step 1308, the communications device deter-
mines the number of connection identifiers that the com-
munications device desires to hold corresponding to a
connection. Traffic type information 1336, communicated
loading information 1340, determined loading informa-
tion 1346, traffic transmission needs 1350, and latency
information 1352 are inputs to the determination of step
1308. Operation proceeds from step 1308 to step 1310
and step 1312. In step 1310 the communications device
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determines the number of currently held connection iden-
tifiers to be relinquished. If any of the currently held con-
nection identifiers are to be relinquished, then step 1314
is performed in which the communications device relin-
quishes the determined number of connection identifiers
from step 1310. In step 1312, the communications device
determines the number of additional connection identifi-
ers to be acquired. If at least one additional connection
identifier is to be acquired, then operation proceeds to
step 1316. In step 1316, the communications device per-
forms handshake signaling attempting to acquire the de-
termined number of addition connection identifies, and
in step 1318 the communications device acquires addi-
tional connection identifiers. Operation proceeds from
steps 1314 and 1318 to step 1320, in which the commu-
nications device updates a list of currently held connec-
tion identifiers. Operation proceeds from step 1320 to the
input of step 1306.
[0129] Returning to step 1356, in step 1356 the com-
munications device determines whether the current time
corresponds to a traffic transmission segment scheduling
opportunity. If the current time does not correspond to a
scheduling opportunity, then operation proceeds back to
the input of step 1356. However, if the current time cor-
responds to a traffic transmission segment scheduling
opportunity then operation proceeds from step 1356 to
step 1358.
[0130] In step 1358 the communications device con-
siders whether it holds at least connection identifier and
has traffic to transmit. If the communications device holds
at least one connection identifier and has traffic to trans-
mit then operation proceeds from step 1358 to step 1360;
otherwise operation proceeds from step 1358 to the input
of step 1356.
[0131] Returning to step 1360, in step 1360 the com-
munications device selects a connection identifier from
the set of currently held connection identifiers corre-
sponding to the connection. Then, in step 1362 the com-
munications device transmits a signals, e.g., a traffic
transmission request signal corresponding to the select-
ed connection identifier. A dedicated request segment,
dedicated to the selected connection identifier, is used
to transmit the request signal. Operation proceeds from
step 1362 to step 1364 in which the communications de-
vice monitors for a traffic transmission request response
signal. Operation proceeds from step 1364 to step 1366.
In step 1366 the communications device determines
whether or not it has detected a traffic transmission re-
quest response signal in response to the transmitted re-
quest of step 1362. If a traffic transmission request re-
sponse signal was not detected, then operation proceeds
to the input of step 1356. However, if a traffic transmission
request response signal was detected, representing a
granting of the request, then operation proceeds from
step 1366 to step 1368. In step 1368, the communications
device generates a traffic signal, and in step 1370 the
communications device transmits the generated traffic
signal on a traffic transmission resource, e.g., a traffic

segment, corresponding to the resource used to the
transmit the request signal, e.g., corresponding to a ded-
icated request segment used to convey the traffic trans-
mission request. Operation proceeds from step 1370 to
the input of step 1356. A dedicated request segment is
dedicated to the selected connection identifier, is used
to transmit the request signal.
[0132] In some embodiments, the recurring timing
structure is such that opportunities for acquiring identifi-
ers are spaced at wider intervals than traffic transmission
segment scheduling opportunities. In some embodi-
ments, the recurring timing structure is such that in one
iteration of the recurring timing structure, there are more
individual traffic transmission segments for which the
communications device can request usage than there
are opportunities for requesting acquisition of connection
identifiers. Thus in some embodiments, the communica-
tions device maintains and holds an acquired set of con-
nection identifiers corresponding to a single connection,
e.g., a single peer to peer connection, for the duration of
multiple traffic transmission segment scheduling oppor-
tunities.
[0133] Figure 14 is a drawing illustrating an exemplary
recurring peer to peer timing structure used in some em-
bodiments. The exemplary structure of Figure 14 is used,
e.g., in a method in accordance with flowchart 900 of
Figure 9, flowchart 1100 of Figure 11, or flowchart 1300
of Figure 13, or in a communications device 1000 of Fig-
ure 10 or communications device 1200 of Figure 12. Fig-
ure 14 includes an air link resources’ frequency vs time
plot 1400. Plot 1400 includes a vertical axis 1402 repre-
senting frequency, e.g., OFDM tones, and a horizontal
axis 1404 representing time, e.g., OFDM symbol trans-
mission time intervals in a recurring timing structure. Leg-
end 1406 identifies that: blocks of type 1408 with vertical
line shading represent air link resources used for acquir-
ing connection identifiers; blocks of type 1410 with hori-
zontal line shading represent air link resources for car-
rying traffic transmission request signals; and blocks of
type 1412 with crosshatch shading represent peer to peer
traffic segments.
[0134] Each air link resource for acquiring connection
identifiers of type 1408 is associated with a plurality of
successive air link resources of type 1410 for carrying
traffic transmission requests. Each air link resource for
carrying traffic transmission requests of type 1410 is as-
sociated with a corresponding peer to peer traffic seg-
ment of type 1412. A peer to peer connection between
two wireless terminals may acquire one or more connec-
tion identifiers during a connection identifier acquisition
interval and hold a fixed set of acquired connection iden-
tifiers until the next connection identifier acquisition in-
terval. A connection may be, and sometimes is, associ-
ated with multiple connection identifiers concurrently.
When multiple requests to use the same traffic segment
occur and concurrent use of the same segment is ex-
pected to result in unacceptable interference, priority in-
formation is used in determining which connection is al-
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lowed to use the traffic transmission segment, with the
traffic segment under contention going to the requesting
connection having a connection identifier associated with
the highest priority from among those in contention.
[0135] In this example, each air link resource for car-
rying traffic transmission requests of type 1410 is parti-
tioned into a plurality of individual dedicated resources,
each individual resource having a unique priority level
and being associated with one connection identifier. In-
formation 1414 identifies the priorities associated with 16
dedicated resources corresponding to a first resource of
type 1410, while information 1416 identifies the priorities
associated with 16 dedicated resources corresponding
to a second resource of type 1410. Information 1418 iden-
tifies the connection identifiers associated with the 16
dedicated resources corresponding to the first resource
of type 1410, while information 1420 identifies the con-
nection identifiers associated with the 16 dedicated re-
sources corresponding to the second resource of type
1410. In this example it may observed that the priority
associated with an individual connection identifier chang-
es over time. In one embodiment, each of the different
connection identifiers has substantially the same aver-
age priority over an iteration of the recurring timing struc-
ture.
[0136] Figure 15 is a drawing illustrating an exemplary
recurring peer to peer timing structure used in some em-
bodiments. The exemplary structure of Figure 15 is used,
e.g., in a method in accordance with flowchart 1100 of
Figure 11 or communications device 1200 of Figure 12.
Figure 15 includes an air link resources’ frequency vs
time plot 1500. Plot 1500 includes a vertical axis 1502
representing frequency, e.g., OFDM tones, and a hori-
zontal axis 1504 representing time, e.g., OFDM symbol
transmission time intervals in a recurring timing structure.
Legend 1506 identifies that: blocks of type 1508 with ver-
tical line shading represent air link resources used for
acquiring connection identifiers; blocks of type 1510 with
horizontal line shading represent air link resources for
carrying traffic transmission request signals; and blocks
of type 1512 with crosshatch shading represent peer to
peer traffic segments.
[0137] Each air link resource for acquiring connection
identifiers of type 1508 is associated with a plurality of
successive air link resources of type 1510 for carrying
traffic transmission requests. Each air link resource for
carrying traffic transmission requests of type 1510 is as-
sociated with a corresponding peer to peer traffic seg-
ment of type 1512. A peer to peer connection between
two wireless terminals may acquire one or more connec-
tion identifiers during a connection identifier acquisition
interval and hold a fixed set of acquired connection iden-
tifiers until the next connection identifier acquisition in-
terval. A connection may be, and sometimes is, associ-
ated with multiple connection identifiers concurrently.
When multiple requests to use the same traffic segment
occur and concurrent use of the same segment is ex-
pected to result in unacceptable interference, priority in-

formation is used in determining which connection is al-
lowed to use the traffic transmission segment, with the
traffic segment under contention going to the requesting
connection having a connection identifier associated with
the highest priority from among those in contention.
[0138] In this example, each air link resource for car-
rying traffic transmission requests of type 1510 is parti-
tioned into a plurality of individual dedicated resources,
each individual resource having a unique priority level
and being associated with one connection identifier. In-
formation 1514 identifies the priorities associated with 16
dedicated resources corresponding to a first resource of
type 1510, while information 1516 identifies the priorities
associated with 16 dedicated resources corresponding
to a second resource of type 1510. Information 1518 iden-
tifies the connection identifiers associated with the 16
dedicated resources corresponding to the first resource
of type 1510, while information 1520 identifies the con-
nection identifiers associated with the 16 dedicated re-
sources corresponding to the second resource of type
1510. In this example, it may be observed that the priority
associated with a particular connection identifier remains
the same.
[0139] Figure 16 is a drawing illustrating an exemplary
recurring peer to peer timing structure used in some em-
bodiments. The exemplary structure of Figure 16 is used,
e.g., in a method in accordance with flowchart 1100 of
Figure 11 or communications device 1200 of Figure 12.
Figure 16 includes an air link resources’ frequency vs
time plot 1600. Plot 1600 includes a vertical axis 1602
representing frequency, e.g., OFDM tones, and a hori-
zontal axis 1604 representing time, e.g., OFDM symbol
transmission time intervals in a recurring timing structure.
Legend 1606 identifies that: blocks of type 1608 with ver-
tical line shading represent air link resources used for
acquiring connection identifiers; blocks of type 1610 with
horizontal line shading represent air link resources for
carrying traffic transmission request signals; and blocks
of type 1612 with crosshatch shading represent peer to
peer traffic segments.
[0140] Each air link resource for acquiring connection
identifiers of type 1608 is associated with a plurality of
successive air link resources of type 1610 for carrying
traffic transmission requests. Each air link resource for
carrying traffic transmission requests of type 1610 is as-
sociated with a corresponding peer to peer traffic seg-
ment of type 1612. A peer to peer connection between
two wireless terminals may acquire one or more connec-
tion identifiers during a connection identifier acquisition
interval and hold a fixed set of acquired connection iden-
tifiers until the next connection identifier acquisition in-
terval. A connection may be, and sometimes is, associ-
ated with multiple connection identifiers concurrently.
When multiple requests to use the same traffic segment
occur and concurrent use of the same segment is ex-
pected to result in unacceptable interference, priority in-
formation is used in determining which connection is al-
lowed to use the traffic transmission segment, with the
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traffic segment under contention going to the requesting
connection having a connection identifier associated with
the highest priority from among those in contention.
[0141] In this example, each air link resource for car-
rying traffic transmission requests of type 1610 is parti-
tioned into a plurality of individual dedicated resources,
each individual resource having a unique priority level
and being associated with one connection identifier. In-
formation 1614 identifies the priorities associated with 16
dedicated resources corresponding to a first resource of
type 1610, while information 1616 identifies the priorities
associated with 16 dedicated resources corresponding
to a second resource of type 1610. Information 1618 iden-
tifies the connection identifiers associated with the 16
dedicated resources corresponding to the first resource
of type 1610, while information 1620 identifies the con-
nection identifiers associated with the 16 dedicated re-
sources corresponding to the second resource of type
1610. In this example, it may be observed that the priority
associated with a particular connection identifier remains
the same; however, the particular dedicated resource,
e.g., OFDM tone-symbol, associated with the connection
identifier, changes from one request resource block to
the next.
[0142] The techniques of various embodiments may
be implemented using software, hardware and/or a com-
bination of software and hardware. Various embodi-
ments are directed to apparatus, e.g., mobile nodes such
as mobile terminals, base stations, communications sys-
tem. Various embodiments are also directed to methods,
e.g., method of controlling and/or operating mobile
nodes, base stations and/or communications systems,
e.g., hosts. Various embodiments are also directed to
machine, e.g., computer, readable medium, e.g., ROM,
RAM, CDs, hard discs, etc., which include machine read-
able instructions for controlling a machine to implement
one or more steps of a method.
[0143] In various embodiments nodes described here-
in are implemented using one or more modules to per-
form the steps corresponding to one or more methods,
for example, storing, determining, acquiring, requesting,
selecting, signal processing, a decision step, message
generation, message signaling, switching, reception
and/or transmission steps. Thus, in some embodiments
various features are implemented using modules. Such
modules may be implemented using software, hardware
or a combination of software and hardware. Many of the
above described methods or method steps can be im-
plemented using machine executable instructions, such
as software, included in a machine readable medium
such as a memory device, e.g., RAM, floppy disk, etc. to
control a machine, e.g., general purpose computer with
or without additional hardware, to implement all or por-
tions of the above described methods, e.g., in one or
more nodes. Accordingly, among other things, various
embodiments are directed to a machine-readable medi-
um including machine executable instructions for caus-
ing a machine, e.g., processor and associated hardware,

to perform one or more of the steps of the above-de-
scribed method(s). Some embodiments are directed to
a device, e.g., communications device, including a proc-
essor configured to implement one, multiple or all of the
steps of one or more methods of the invention.
[0144] In some embodiments, the processor or proc-
essors, e.g., CPUs, of one or more devices, e.g., com-
munications devices such as wireless terminals are con-
figured to perform the steps of the methods described as
being as being performed by the communications device.
Accordingly, some but not all embodiments are directed
to a device, e.g., communications device, with a proces-
sor which includes a module corresponding to each of
the steps of the various described methods performed
by the device in which the processor is included. In some
but not all embodiments a device, e.g., communications
device, includes a module corresponding to each of the
steps of the various described methods performed by the
device in which the processor is included. The modules
may be implemented using software and/or hardware.
[0145] Some embodiments are directed to a computer
program product comprising a computer-readable medi-
um comprising code for causing a computer, or multiple
computers, to implement various functions, steps, acts
and/or operations, e.g. one or more steps described
above. Depending on the embodiment, the computer pro-
gram product can, and sometimes does, include different
code for each step to be performed. Thus, the computer
program product may, and sometimes does, include
code for each individual step of a method, e.g., a method
of controlling a communications device or node. The
code may be in the form of machine, e.g., computer, ex-
ecutable instructions stored on a computer-readable me-
dium such as a RAM (Random Access Memory), ROM
(Read Only Memory) or other type of storage device. In
addition to being directed to a computer program product,
some embodiments are directed to a processor config-
ured to implement one or more of the various functions,
steps, acts and/or operations of one or more methods
described above. Accordingly, some embodiments are
directed to a processor, e.g., CPU, configured to imple-
ment some or all of the steps of the methods described
herein. The processor may be for use in, e.g., a commu-
nications device or other device described in the present
application.
[0146] While described in the context of an OFDM sys-
tem, at least some of the methods and apparatus of var-
ious embodiments are applicable to a wide range of com-
munications systems including many non-OFDM and/or
non-cellular systems.
[0147] Numerous additional variations on the methods
and apparatus of the various embodiments described
above will be apparent to those skilled in the art in view
of the above description. Such variations are to be con-
sidered within the scope. The methods and apparatus
may be, and in various embodiments are, used with CD-
MA, orthogonal frequency division multiplexing (OFDM),
and/or various other types of communications tech-
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niques which may be used to provide wireless commu-
nications links between access nodes and mobile nodes.
In some embodiments the access nodes are implement-
ed as base stations which establish communications
links with mobile nodes using OFDM and/or CDMA. In
various embodiments the mobile nodes are implemented
as notebook computers, personal data assistants
(PDAs), or other portable devices including receiv-
er/transmitter circuits and logic and/or routines, for im-
plementing the methods.
[0148] In the following, further examples are described
to facilitate the understanding of the invention:

1. A method of operating a communications device
having multiple connection identifiers corresponding
to a single connection, said multiple connection iden-
tifiers having different transmission resource priori-
ties, the method comprising:

selecting one of said multiple connection iden-
tifiers to use at a point in time based on current
traffic communications requirements of said
communications device; and
transmitting a traffic transmission request using
a request resource corresponding to the select-
ed connection identifier.

2. The method of number 1, wherein selecting one
of said multiple connection identifiers includes se-
lecting the connection identifier based on the type of
traffic to be transmitted at a given point in time.

3. The method of number 2, wherein a connection
identifier having a lower priority is selected when
non-voice data is to be transmitted than when voice
data is to be transmitted.

4. The method of number 2, wherein a connection
identifier is randomly selected when only non-voice
data is to be transmitted.

5. The method of number 2, wherein a connection
identifier having the highest priority is selected when
voice data is to be transmitted.

6. The method of number 2, wherein a latency re-
quirement is considered when selecting one of said
multiple connection identifiers.

7. The method of number 6, wherein voice is to be
communicated but the latency requirement indicates
that immediate transmission is not required, a con-
nection identifier having a lower priority than another
connection identifier assigned to the communica-
tions device is selected.

8. A communications device supporting having mul-
tiple connection identifiers corresponding to a single

connection, said multiple connection identifiers hav-
ing different transmission resource priorities, the
communications device comprising:

a connection identifier selection module for se-
lecting one of said multiple connection identifiers
to use at a point in time based on current traffic
communications requirements of said commu-
nications device; and
a wireless transmitter module for transmitting a
generated traffic transmission request using an
identified request resource corresponding to the
selected connection identifier.

9. The communications device of number 8, further
comprising:

a traffic transmission request generation module
for generating said generated traffic transmis-
sion request; and
a request resource identification module for
identifying said identified request resource cor-
responding to the selected connection identifier.

10. The communications device of number 9, further
comprising:

a traffic type determination module for determin-
ing the type of traffic to be transmitted at a given
point in time; and
wherein said connection identifier selection
module selects the connection identifier based
on the type of traffic to be transmitted at a given
point in time.

11. The communications device of number 10,
wherein said traffic type determination module clas-
sifies traffic into categories including non-voice data
and voice data and wherein the connection identifier
selection module selects a connection identifier hav-
ing a lower priority when non-voice data is to be
transmitted than when voice data is to be transmit-
ted.

12. The communications device of number 10,
wherein said connection identifier selection module
includes a random selection module and
wherein a connection identifier is randomly selected
by said random selection module when only non-
voice data is to be transmitted.

13. The communications device of number 10,
wherein said connection identifier selection module
includes a highest priority selection module and
wherein a connection identifier having the highest
priority is selected by said highest priority selection
module when voice data is to be transmitted.
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14. The communications device of number 10, fur-
ther comprising:

a latency determination module for determining
latency requirements and
wherein said connection identifier selection
module considers determined latency require-
ments when selecting one of said multiple con-
nection identifiers.

15. The communications device of number 12,
wherein said connection identifier selection module
includes lower priority selection module for selecting
a connection identifier corresponding which does not
have the highest priority among the multiple connec-
tion identifiers, and
wherein when voice is to be communicated but the
latency requirement indicates that immediate trans-
mission is not required, the lower priority selection
module selects a connection identifier having a lower
priority than another connection identifier assigned
to the communications device is selected.

16. A communications device supporting having
multiple connection identifiers corresponding to a
single connection, said multiple connection identifi-
ers having different transmission resource priorities,
the communications device comprising:

connection identifier selection means for select-
ing one of said multiple connection identifiers to
use at a point in time based on current traffic
communications requirements of said commu-
nications device and
wireless transmitter means for transmitting a
generated traffic transmission request using an
identified request resource corresponding to the
selected connection identifier.

17. The communications device of number 16, fur-
ther comprising:

traffic transmission request generation means
for generating said generated traffic transmis-
sion request; and
request resource identification means for iden-
tifying said identified request resource corre-
sponding to the selected connection identifier.

18. The communications device of number 17, fur-
ther comprising:

traffic type determination means for determining
the type of traffic to be transmitted at a given
point in time; and
wherein said connection identifier selection
means selects the connection identifier based
on the type of traffic to be transmitted at a given

point in time.

19. The communications device of number 18,
wherein said traffic type determination means clas-
sifies traffic into categories including non-voice data
and voice data and wherein the connection identifier
selection means selects a connection identifier hav-
ing a lower priority when non-voice data is to be
transmitted than when voice data is to be transmit-
ted.

20. The communications device of number 18,
wherein said connection identifier selection means
includes random selection means and
wherein a connection identifier is randomly selected
by said random selection means when only non-
voice data is to be transmitted.

21. A computer program product for use in controlling
a communications device, the communications de-
vice having multiple connection identifiers corre-
sponding to a single connection, said multiple con-
nection identifiers having different transmission re-
source priorities, the computer program product,
comprising:
computer-readable medium comprising:

code for causing a computer to select one of
said multiple connection identifiers to use at a
point in time based on current traffic communi-
cations requirements of said communications
device; and
code for causing a computer to transmit a traffic
transmission request using a request resource
corresponding to the selected connection iden-
tifier.

22. The computer program product of number 21,
wherein causing a computer to select one of said
multiple connection identifiers includes causing a
computer to select the connection identifier based
on the type of traffic to be transmitted at a given point
in time.

23. The computer program product of number 22,
wherein a connection identifier having a lower priority
is selected when non-voice data is to be transmitted
than when voice data is to be transmitted.

24. The computer program product of number 22,
wherein a connection identifier is randomly selected
when only non-voice data is to be transmitted.

25. An apparatus comprising:
a processor configured to control a communications
device, the communications device having multiple
connection identifiers corresponding to a single con-
nection, said multiple connection identifiers having
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different transmission resource priorities, to:

select one of said multiple connection identifiers
to use at a point in time based on current traffic
communications requirements of said commu-
nications device; and
transmit a traffic transmission request using a
request resource corresponding to the selected
connection identifier.

26. The apparatus of number 25, wherein selecting
one of said multiple connection identifiers includes
selecting the connection identifier based on the type
of traffic to be transmitted at a given point in time.

27. The apparatus of number 26, wherein a connec-
tion identifier having a lower priority is selected when
non-voice data is to be transmitted than when voice
data is to be transmitted.

28. The apparatus of number 26, wherein a connec-
tion identifier is randomly selected when only non-
voice data is to be transmitted.

Claims

1. A method of operating a first communication device
to communicate with a second communication de-
vice in a peer-to-peer wireless network,
the first communication device having multiple con-
nection identifiers corresponding to a single connec-
tion, said multiple connection identifiers being asso-
ciated with different transmission resources having
different priorities, the method comprising:

acquiring by the first communication device said
multiple connection identifiers using a decentral-
ized protocol based on handshake signaling ex-
changed with the second communication de-
vice,:
selecting one of said multiple connection iden-
tifiers to use at a point in time based on the pri-
ority of the resources associated to the connec-
tion identifiers and on current traffic communi-
cation requirements of said first communication
device, wherein the traffic communication re-
quirements comprise one or more of type of traf-
fic, and latency requirements; and
transmitting a traffic transmission request to the
second communication device using a request
resource corresponding to the selected connec-
tion identifier.

2. The method of claim 1, wherein selecting one of said
multiple connection identifiers includes selecting the
connection identifier based on the type of traffic to
be transmitted at a given point in time.

3. The method of claim 2, wherein a connection iden-
tifier having a lower priority is selected when non-
voice data is to be transmitted than when voice data
is to be transmitted.

4. The method of claim 2, wherein a connection iden-
tifier is randomly selected when only non- voice data
is to be transmitted.

5. The method of claim 2, wherein a connection iden-
tifier having the highest priority is selected when
voice data is to be transmitted.

6. The method of claim 2, wherein a latency require-
ment is considered when selecting one of said mul-
tiple connection identifiers.

7. The method of claim 6, wherein when voice is to be
communicated but the latency requirement indicates
that immediate transmission is not required, a con-
nection identifier having a lower priority is selected.

8. A first communication device for a peer-to-peer wire-
less network,
the first communication device having multiple con-
nection identifiers corresponding to a single connec-
tion, said multiple connection identifiers being asso-
ciated with different transmission resource priorities,
the first communication device comprising: identifier
acquisition means for acquiring multiple connection
identifiers using a decentralized protocol based on
handshake signaling exchanged with a second com-
munication device,:

connection identifier selection means for select-
ing one of said multiple connection identifiers to
use at a point in time based on the priority of the
resources associated to the connection identifi-
ers and on current traffic communication re-
quirements of said first communication device,
wherein the traffic communication requirements
comprise one or more of type of traffic, and la-
tency requirements; and
wireless transmitter means for transmitting a
generated traffic transmission request to the
second communication device using an identi-
fied request resource corresponding to the se-
lected connection identifier.

9. The first communication device of claim 8, further
comprising:

traffic transmission request generation means
for generating said generated traffic transmis-
sion request; and
request resource identification means for iden-
tifying said identified request resource corre-
sponding to the selected connection identifier.
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10. The first communication device of claim 9, further
comprising:

traffic type determination means for determining
the type of traffic to be transmitted at a given
point in time; and
wherein said connection identifier selection
means are configured to select the connection
identifier based on the type of traffic to be trans-
mitted at a given point in time.

11. The first communication device of claim 11, wherein
said traffic type determination means are configured
to classify traffic into categories including non-voice
data and voice data and wherein the connection
identifier selection means are configured to select a
connection identifier having a lower priority when
non- voice data is to be transmitted than when voice
data is to be transmitted.

12. The first communication device of claim 10, wherein
said connection identifier selection means are con-
figured to include random selection means and
wherein a connection identifier is randomly selected
by said random selection means when only non-
voice data is to be transmitted.

13. The first communication device of claim 8 wherein
the connection identifiers selection means and the
wireless transmitter means are modules.

14. The first communication device of claim 13, further
comprising:

a traffic transmission request generation module
for generating said generated traffic transmis-
sion request; and
a request resource identification module for
identifying said identified request resource cor-
responding to the selected connection identifier.

15. A computer program product for use in controlling a
communication device comprising code for execut-
ing all the steps of any of the claims 1 to 7.

Patentansprüche

1. Verfahren zum Betreiben einer ersten Kommunika-
tionsvorrichtung zum Kommunizieren mit einer zwei-
ten Kommunikationsvorrichtung in einem drahtlosen
peer-to-peer Netzwerk,
die erste Kommunikationsvorrichtung aufweisend
mehrere Verbindungskennungen entsprechend ei-
ner einzelnen Verbindung, die mehreren Verbin-
dungskennungen sind assoziiert mit verschiedenen
Übertragungsressourcen aufweisend verschiedene
Prioritäten, das Verfahren aufweisend:

Erlangen, durch die erste Kommunikationsvor-
richtung der mehreren Verbindungskennungen
unter Verwendung eines dezentralisierten Pro-
tokolls basierend auf Handshakesignalisierung
ausgetauscht mit der zweiten Kommunikations-
vorrichtung;
Auswählen einer von den mehreren Verbin-
dungskennungen zur Verwendung bei einem
Zeitpunkt basierend auf der Priorität der Res-
sourcen, die assoziiert sind mit den Verbin-
dungskennungen und auf gegenwärtigen
Verkehrskommunikationsanforderungen der
ersten Kommunikationsvorrichtung, wobei die
Verkehrskommunikationsanforderungen eines
oder mehrere von einem Typ von Verkehr und
Latenzanforderungen aufweisen; und
Übertragen einer Verkehrsübertragungsanfra-
ge an die zweite Kommunikationsvorrichtung
unter Verwendung einer Anfrageressource ent-
sprechend der ausgewählten Verbindungsken-
nung.

2. Verfahren nach Anspruch 1, wobei das Signalisieren
eines aus der Mehrzahl von Verbindungskennungen
aufweist Auswählen der Verbindungskennung ba-
sierend auf dem Typ von Verkehr, der zu einem ge-
gebenen Zeitpunkt zu übertragen ist.

3. Verfahren nach Anspruch 2, wobei eine Verbin-
dungskennung mit niedrigerer Priorität ausgewählt
wird, wenn Nicht-Sprachdaten zu übertragen sind,
als wenn Sprachdaten zu übertragen sind.

4. Verfahren nach Anspruch 2, wobei eine Verbin-
dungskennung zufällig ausgewählt wird, wenn nur
Nicht-Sprachdaten zu übertragen sind.

5. Verfahren nach Anspruch 2, wobei eine Verbin-
dungskennung mit der höchsten Priorität ausge-
wählt wird, wenn Sprachdaten zu übertragen sind.

6. Verfahren nach Anspruch 2, wobei eine Latenzan-
forderung berücksichtigt wird, wenn eine von den
mehreren Verbindungskennungen ausgewählt wird.

7. Verfahren nach Anspruch 6, wobei, wenn Sprache
zu kommunizieren ist, aber die Latenzanforderung
anzeigt, dass unmittelbare Übertragung nicht erfor-
derlich ist, eine Verbindungskennung mit niedrigerer
Priorität ausgewählt wird.

8. Erste Kommunikationsvorrichtung für ein drahtloses
peer-to-peer Netzwerk, die erste Kommunikations-
vorrichtung aufweisend mehrere Verbindungsken-
nungen entsprechend einer einzelnen Verbindung,
die mehreren Kommunikationsverbindungskennun-
gen sind assoziiert mit verschiedenen Übertra-
gungsressourcenprioritäten, die erste Kommunika-
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tionsvorrichtung aufweisend:

Kennungserlangungsmittel zum Erlangen meh-
rerer Verbindungskennungen unter Verwen-
dung eines dezentralisierten Protokolls basie-
rend auf Handshakesignalisierung, die ausge-
tauscht wird mit einer zweiten Kommunikations-
vorrichtung,
Verbindungskennungsauswahlmittel zum Aus-
wählen einer von den mehreren Verbindungs-
kennungen zur Verwendung zu einem Zeitpunkt
basierend auf der Priorität der Ressourcen, die
assoziiert sind mit den Verbindungskennungen
und auf gegenwärtigen Verkehrskommunikati-
onsanforderungen der ersten Kommunikations-
vorrichtung, wobei die Verkehrskommunikati-
onsanforderungen eines oder mehrere von Ver-
kehrstyp und Latenzanforderungen aufweist;
und
Drahtlose Übertragungsmittel zum Übertragen
einer erzeugten Verkehrsübertragungsanfrage
an die zweite Kommunikationsvorrichtung unter
Verwendung einer identifizierten Anfrageres-
source entsprechend der ausgewählten Verbin-
dungskennung.

9. Erste Kommunikationsvorrichtung nach Anspruch 8,
weiterhin aufweisend:

Verkehrsübertragungsanfrageerzeugungsmit-
tel zum Erzeugen der erzeugten Verkehrsüber-
tragungsanfrage; und
Anfrageressourcenidentifizierungsmittel zum
Identifizieren der identifizierten Anfrageressour-
ce entsprechend der ausgewählten Verbin-
dungskennung.

10. Erste Kommunikationsvorrichtung nach Anspruch 9,
weiterhin aufweisend:

Verkehrstypbestimmungsmittel zum Bestim-
men des Typs von Verkehr, der zu einem gege-
benen Zeitpunkt zu übertragen ist; und
wobei die Verbindungskennungsauswahlmittel
konfiguriert sind zum Auswählen der Verbin-
dungskennung basierend auf dem Typ von Ver-
kehr, der zu einem gegebenen Zeitpunkt zu
übertragen ist.

11. Erste Kommunikationsvorrichtung nach Anspruch
11, wobei das Verkehrstypbestimmungsmittel kon-
figuriert ist zum Klassifizieren von Verkehr in Kate-
gorien aufweisend Nicht-Sprachdaten und Sprach-
daten und wobei das Verbindungskennungsaus-
wahlmittel konfiguriert ist zum Auswählen einer Ver-
bindungskennung aufweisend eine geringere Prio-
rität, wenn Nicht-Sprachdaten zu übertragen sind als
wenn Sprachdaten zu übertragen sind.

12. Erste Kommunikationsvorrichtung nach Anspruch
10, wobei das Verbindungskennungsauswahlmittel
konfiguriert ist zum Aufweisen von Zufallsauswahl-
mitteln und wobei eine Verbindungskennung zufällig
ausgewählt wird durch das Zufallsauswahlmittel,
wenn nur Nicht-Sprachdaten zu übertragen sind.

13. Erste Kommunikationsvorrichtung nach Anspruch 8,
wobei das Verbindungskennungsauswahlmittel und
das drahtlose Übertragungsmittel Module sind.

14. Erste Kommunikationsvorrichtung nach Anspruch
13, weiterhin aufweisend:

Verkehrsübertragungsanfrageerzeugungsmo-
dul zum Erzeugen der erzeugten Verkehrsüber-
tragungsanfrage; und
Anfrageressourcenidentifizierungsmodul zum
Identifizieren der identifizierten Anfrageressour-
ce entsprechend der ausgewählten Verbin-
dungskennung.

15. Computerprogrammprodukt zur Verwendung in der
Steuerung einer Kommunikationsvorrichtung auf-
weisend Code zum Ausführen aller Schritte nach ei-
nem beliebigen der Ansprüche 1-7.

Revendications

1. Procédé de mise en oeuvre d’un premier dispositif
de communication pour communiquer avec un
deuxième dispositif de communication dans un ré-
seau sans fil pair à pair,
le premier dispositif de communication ayant des
identificateurs de connexion multiples correspon-
dant à une connexion unique, lesdits identificateurs
de connexion multiples étant associés à des ressour-
ces de transmission différentes ayant des priorités
différentes, le procédé comprenant :

l’acquisition par le premier dispositif de commu-
nication desdits identificateurs de connexion
multiples en utilisant un protocole décentralisé
basé sur une signalisation de prise de contact
échangée avec le deuxième dispositif de com-
munication,
la sélection d’un desdits identificateurs de con-
nexion multiples pour l’utilisation à un instant sur
la base de la priorité des ressources associées
aux identificateurs de connexion et des exigen-
ces de communication de trafic actuelles dudit
premier dispositif de communication, dans le-
quel les exigences de communication de trafic
comprennent un ou plusieurs parmi un type de
trafic et des exigences de latence ; et
la transmission d’une demande de transmission
de trafic au deuxième dispositif de communica-
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tion en utilisant une ressource de demande cor-
respondant à l’identificateur de connexion sé-
lectionné.

2. Procédé selon la revendication 1, dans lequel la sé-
lection d’un desdits identificateurs de connexion
multiples comprend la sélection de l’identificateur de
connexion sur la base du type de trafic à transmettre
à un instant donné.

3. Procédé selon la revendication 2, dans lequel un
identificateur de connexion de priorité moindre est
sélectionné lorsque des données non vocales doi-
vent être transmises que lorsque des données vo-
cales doivent être transmises.

4. Procédé selon la revendication 2, dans lequel un
identificateur de connexion est sélectionné de ma-
nière aléatoire lorsque seules des données non vo-
cales doivent être transmises.

5. Procédé selon la revendication 2, dans lequel un
identificateur de connexion ayant la plus grande prio-
rité est sélectionné quand des données vocales doi-
vent être transmises.

6. Procédé selon la revendication 2, dans lequel une
exigence de latence est considérée lors de la sélec-
tion d’un desdits identificateurs de connexion multi-
ples.

7. Procédé selon la revendication 6, dans lequel, lors-
que de la voix doit être communiquée mais que l’exi-
gence de latence indique qu’une transmission im-
médiate n’est pas exigée, un identificateur de con-
nexion ayant une priorité inférieure est sélectionné.

8. Premier dispositif de communication pour un réseau
sans fil pair à pair,
le premier dispositif de communication ayant des
identificateurs de connexion multiples correspon-
dant à une unique connexion, lesdits identificateurs
de connexion multiples étant associés à différentes
priorités de ressources de transmission, le premier
dispositif de communication comprenant :

des moyens d’acquisition d’identificateur pour
acquérir des identificateurs de connexion multi-
ples en utilisant un protocole décentralisé basé
sur une signalisation de prise de contact échan-
gée avec le deuxième dispositif de communica-
tion,
des moyens de sélection d’identificateur de con-
nexion pour sélectionner un desdits identifica-
teurs de connexion multiples pour utilisation à
un instant sur la base de la priorité des ressour-
ces associées aux identificateur de connexion
et des exigences de communication de trafic ac-

tuelles dudit premier dispositif de communica-
tion, dans lequel les exigences de communica-
tion de trafic comprennent un ou plusieurs parmi
un type de trafic et des exigences de latence ; et
des moyens de transmission sans fil pour trans-
mettre une demande de transmission de trafic
générée au deuxième dispositif de communica-
tion en utilisant une ressource de demande iden-
tifiée correspondant à l’identificateur de con-
nexion sélectionné.

9. Premier dispositif de communication selon la reven-
dication 8, comprenant en outre :

des moyens de génération de demande de
transmission de trafic pour générer ladite de-
mande de transmission de trafic générée ; et
des moyens d’identification de ressource de de-
mande pour identifier ladite ressource de de-
mande identifiée correspondant à l’identifica-
teur de connexion sélectionné.

10. Premier dispositif de communication selon la reven-
dication 9, comprenant en outre :

des moyens de détermination de type de trafic
pour déterminer le type de trafic à transmettre
à un instant donné ; et
dans lequel les moyens de sélection d’identifi-
cateur de connexion sont configurés pour sélec-
tionner l’identificateur de connexion sur la base
du type de trafic à transmettre à un instant don-
né.

11. Premier dispositif de communication selon la reven-
dication 11, dans lequel lesdits moyens de détermi-
nation de type de trafic sont configurés pour classer
un trafic dans des catégories comprenant des don-
nées non vocales et des données vocales et dans
lequel les moyens de sélection d’identificateur de
connexion sont configurés pour sélectionner un
identificateur de connexion un identificateur de con-
nexion de priorité moindre lorsque des données non
vocales doivent être transmises que lorsque des
données vocales doivent être transmises.

12. Premier dispositif de communication selon la reven-
dication 10, dans lequel lesdits moyens de sélection
d’identificateur de connexion sont configurés pour
inclure des moyens de sélection aléatoire et dans
lequel un identificateur de connexion est sélectionné
de manière aléatoire par lesdits moyens de sélection
aléatoire lorsque seules des données non vocales
doivent être transmises.

13. Premier dispositif de communication selon la reven-
dication 8, dans lequel les moyens de sélection
d’identificateur de connexion et les moyens de trans-

47 48 



EP 2 255 590 B1

26

5

10

15

20

25

30

35

40

45

50

55

mission sans fil sont des modules.

14. Premier dispositif de communication selon la reven-
dication 13, comprenant en outre :

un module de génération de demande de trans-
mission de trafic pour générer ladite demande
de transmission de trafic générée ; et
un module d’identification de ressource de de-
mande pour identifier ladite ressource de de-
mande identifiée correspondant à l’identifica-
teur de connexion sélectionné.

15. Produit de programme informatique destiné à être
utilisé pour contrôler un dispositif de communication,
comprenant du code pour exécuter toutes les étapes
de l’une des revendications 1 à 7.
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