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Description

TECHNICAL FIELD

[0001] The present disclosure relates generally to the field of random access. More particularly, it relates to a priori-
tization method for random access and an apparatus for prioritization in a random access procedure.

BACKGROUND

[0002] Time-Sensitive Networking (TSN) is as an enhanced Ethernet technology which provides guaranteed data
transport with bounded low latency, low delay variation, and extremely low loss. TSN includes a set of components such
as Synchronization, Reliability, Latency and Resource Management. TSN technology is expected to be an enabler for
industrial automation. Further information regarding this can be found in IEEE Standards Association, Time-Sensitive
Networking (TSN) for Industry 4.0.
[0003] A type of traffic present in industrial application is periodic traffic, for example, in process automation where
sensor reports, and actuation commands are created periodically. When serving periodic traffic, the TSN system reduces
the delay variation (i.e. jitter) of served packets.
[0004] Packet preemption works by stopping a frame transmission on the wire, replace it with a priority transmission
and then resume the original stopped frame transmission, further information regarding this can be found in Introduction
to IEEE 802.1, Focus on the Time-Sensitive Networking Task Group, May 15, 2017.
[0005] Wireless Local Area Network (WLAN), commonly known as Wi-Fi, is a wireless communication system operating
in ISM (Industrial Scientific and Medical) bands. It is usually deployed as a star system where the Access Point (AP) is
a device having a coordinator node (role) and the stations (STAs) are associated to APs. The AP maintains a Basic
Service Set (BSS) to where STAs are associated. The WLAN system uses the Hybrid Coordination Function (HCF)
which defines the Enhanced Distributed Channel Access (EDCA). The EDCA allows STAs to get access to the wireless
medium (WM) via a random access procedure based on CSMA/CA. This procedure is an example of a listen-before
talk procedure.
[0006] In the IEEE 802.11ax, data from STAs can be polled by the AP via trigger frames. In this case, the random
access procedure is carried out at the AP, and STAs reply to the trigger frames if they have been scheduled explicitly.
IEEE 802.11ax also allows multi-user UL access via Orthogonal Frequency-Division Multiple Access (OFDMA) where
multiple STAs can reply to the same trigger frame on orthogonal frequency resources. There are also trigger frames for
common access which allows STAs to compete for orthogonal frequency resources via the OFDMA random access
back-off (OBO). Trigger frames for explicit access and common access can be carried by the same physical packet.
[0007] Different EDCA parameters give more or fewer chances to complete the random access fast depending on the
category of the traffic. If the wireless medium is found idle (i.e. free) during the Arbitration IFS (AIFS) time, the second
stage based on back-off starts. The Back-off (BO) time is computed by multiplying the number of back-off slots computed
by taking a random value from a uniform distribution between [0, CW] with the slot time, where CW is a value between
[aCWmin, aCWmax]. A new value for the back-off counter is computed only when the previous value of the counter is
zero. The back-off counter decreases as the wireless medium (WM) is found idle (i.e. free) during each back-off slot.
Finally, when the back-off counter reaches zero, the STA can transmit one or more wireless frames for the duration of
the transmission opportunity (TXOP) without further contention. If the wireless medium was found busy during the back-
off process, the BO counter stops, and its value is kept. One more time, the first random access stage begins.
[0008] Contention free access is possible in WLAN systems as specified in the Point Coordination Function (PCF)
and by the HCF controlled channel access (HCCA). In short, a random access is needed to send the frame which
indicates the begging of the contention free period (CFP). Within the CFP, the access point (AP) polls STAs for trans-
mission.
[0009] In emergency communications, there are techniques aimed at prioritizing emergency packets/transmission.
For example, given a granted TXOP in EDCA access which is used to transmit a contention free burst (CFB), an
emergency service can use preemption to transmit one or more emergency packets in a TXOP/CFB not originally granted
to it in detriment of other packets that would have been otherwise served. In other words, the original contention free
burst is interrupted (preempted) by the emergency service and a burst of emergency packets can be transmitted. Also,
different parameters for EDCA parameters can be configured to assure IFS timings that are shorter for emergency
services which will reduce the collision probability with non-emergency packets. Hence, the random access processes
for all access categories queues are stopped simultaneously due to wireless channel being busy or during Network
Allocation Vector (NAV) timer operation regardless of the priority level of the queued packets. After a while, when the
channel is idle again, the random access processes of all the access categories start competition. All in all, the queue
with the highest priority might not get served first due the randomness of the random access procedure.
[0010] US 2012/127874 A1 discloses an approach for transmitting a frame using one physical layer in a vehicle
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communication system. The frame transmission method includes: receiving a frame from an upper layer; if the frame is
an emergency frame to be urgently transmitted, storing the frame in a first transmission queue; if the frame is a generic
frame, storing the frame in one of a plurality of second transmission queues used for a control channel and a plurality
of third transmission queues used for a service channel; allowing at least one of the plurality of second transmission
queues and the plurality of third transmission queues to participate in internal contention for each channel interval; and
giving priority of transmission opportunity to the emergency frame output from the first transmission queue over the
generic frame of the transmission queue that has won the internal contention.
[0011] US 2011/122805 A1 discloses an approach for contending for access to a medium based on a request, by an
apparatus, with a plurality of other apparatuses. This includes receiving a message, the message comprising a resource
allocation based on requests from the apparatus and the other apparatuses, wherein the resource allocation permits
data transmission from the apparatus and some of the other apparatuses, and transmitting data by the apparatus based
on the message. receiving an unsolicited message. It further includes transmitting data in accordance with the unsolicited
message before expiration of the back off process. The request is associated with a first class and the approach comprises
interrupting the back off process for the first class, and transmitting data in accordance with the unsolicited message.
[0012] EP 1460809 A2 discloses an approach for preempting a medium in the conventional 801.11 medium access
control (MAC). The conventional method for a plurality of stations A, B, C, and D with random backoff windows includes
to preempt a medium through the backoff process in access contention. Without priority among stations, each station
preempts a medium and then transmits MAC protocol data frames. First, a station sets a waiting time according to the
value of CW generated in pseudo random, starts medium preemption after waiting for the CW, and then removes as
many backoff slots as the number of slots that the medium is idle after a backoff window is set. Therefore, the longer a
station waits, the shorter a waiting time of the station remains, thus having higher transmission opportunity. Such a
method provides the most equity to stations in access contention so as to use a medium. The backoff window is set by
generating a pseudo random number without distinction of station in a condition that the station has a MAC protocol
data frame for transmission. If an average value is computed, it will show that each station has the same CW.
[0013] Therefore, there is a need for providing an enhanced prioritization of queued packets in a random access
procedure.

SUMMARY

[0014] It should be emphasized that the term "comprises/comprising" when used in this specification is taken to specify
the presence of stated features, integers, steps, or components, but does not preclude the presence or addition of one
or more other features, integers, steps, components, or groups thereof. As used herein, the singular forms "a", "an" and
"the" are intended to include the plural forms as well, unless the context clearly indicates otherwise.
[0015] Generally, when an arrangement is referred to herein, it is to be understood as a physical product; e.g., an
apparatus. The physical product may comprise one or more parts, such as controlling circuitry in the form of one or more
controllers, one or more processors, or the like.
[0016] It is an object of some embodiments to solve or mitigate, alleviate, or eliminate at least some of the above or
other disadvantages.
[0017] According to a first aspect, this is achieved by a prioritization method for random access. More specifically, the
method comprises receiving one or more first packet flow for transmission, wherein the one or more first packet flow is
assigned a respective access category queue and initiating a random access procedure for the first packet flow. The
method further comprises receiving a packet of a second packet flow for transmission, wherein the second packet flow
is assigned an access category queue having priority over the access category queue assigned to the first packet flow,
issuing an indication configured to interrupt the random access procedure for the first packet flow, and performing a
random access procedure for the received packet of the second packet flow wherein idle time slots previously sensed
by the random access procedure for the first packet flow are considered as sensed also for the random access procedure
for the second packet flow.
[0018] The performing of the random access procedure for the received packet of the second packet flow further
comprises determining a number of time slots required to be idle during a time interval before a back-off time for the
random access procedure for the second packet flow and obtaining a number of idle time slots previously sensed by
the random access procedures for the first packet flow and decrementing the number of time slots required to be idle
by the number of idle time slots previously sensed.
[0019] In some embodiments, the issuing the indication configured to interrupt the random access procedure of the
first packet flow is responsive to receiving the packet of the second packet flow.
[0020] In some embodiments, the method further comprises performing additional channel sensing if further idle time
slots are needed.
[0021] In some embodiments, the performing the random access procedure for the received packet of the second
packet flow further comprises determining a number of time slots for a back-off counter of the second packet flow,



EP 3 864 921 B1

4

5

10

15

20

25

30

35

40

45

50

55

decrementing from the number of time slots for the back-off counter by remaining sensed idle time slots, incrementing
the back-off counter value of the first packet flow with the number of time slots used to decrement the random access
procedure for the second packet flow, and continuing decrement of the back-off counter value of the second packet flow
when sensed time slot is considered as idle, and granting a transmission opportunity when the back-off counter value
of the second packet flow is zero.
[0022] In some embodiments, the performing the random access procedure for the received packet of the second
packet flow further comprises limiting the increment of the back-off counter of the random access procedure for the first
packet flow by the maximum number of time slots previously sensed idle.
[0023] In some embodiments, the channel sensing comprises a Listen-before-talk, LBT, procedure or a Clear Channel
Assessment, CCA, procedure.
[0024] In some embodiments, the method further comprises resuming random access procedures for the first packet
flows once the second packet flow has been processed.
[0025] In some embodiments, the random access comprises contention based access.
[0026] In some embodiments, the packet flows originate from a time sensitive networking, TSN, traffic flow.
[0027] In some embodiments, the method is implemented in a Wireless Local Area Network, WLAN, radio network.
[0028] According to a second aspect, this is achieved by a computer program product comprising a non-transitory
computer readable medium, having thereon a computer program comprising program instructions. The computer program
is loadable into a data processing unit and configured to cause execution of the method according to the first aspect
when the computer program is run by the data processing unit.
[0029] A third aspect is an apparatus for prioritization in a random access procedure. More specifically, the apparatus
comprises controlling circuitry configured to cause reception of one or more first packet flow for transmission, wherein
the one or more first packet flow is assigned a respective access category queue, a random access procedure for the
first packet flow, reception of a packet of a second packet flow for transmission, wherein the second packet flow is
assigned an access category queue having priority over the access category queue assigned to the first packet flow,
issuance of an indication configured to interrupt the random access procedures for the first packet flow, and a random
access procedure for the received packet of the second packet flow wherein idle time slots previously sensed by the
random access procedure for the first packet flow are considered as sensed also for the random access procedure for
the second packet flow. The controlling circuitry is configured to cause the random access procedure for the received
packet of the second packet flow by causing: determination of a number of time slots, M, required to be idle during a
time interval before a back-off time for the random access procedure for the second packet flow, obtainment of a number
of idle time slots, N, previously sensed by the random access procedures for the first packet flow, and decrement of the
number of time slots, M, required to be idle by the number of idle time slots, N, previously sensed.
[0030] A fourth aspect is a communication device comprising the apparatus according to the third aspect. More spe-
cifically, the communication device is one or more of a network node, an access point, AP, in a WLAN radio network,
an end device.
[0031] In some embodiments, any of the above aspects may additionally have features identical with or corresponding
to any of the various features as explained above for any of the other aspects.
[0032] An advantage of some embodiments is reducing competition between queues in contention based access for
radio resources which is specified in the EDCA procedure of WLAN.
[0033] Another advantage of some embodiments is reducing the random access time for priority packets and allowing
more opportunities for priority packets to get served on time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] Further objects, features and advantages will appear from the following detailed description of embodiments,
with reference being made to the accompanying drawings. The drawings are not necessarily to scale, emphasis instead
being placed upon illustrating the example embodiments.

Figure 1 is a flowchart illustrating example method steps according to some embodiments;

Figure 2a-c are schematic drawings illustrating example principles according to some embodiments;

Figure 3 is a schematic timing diagram illustrating example events according to some embodiments;

Figure 4 is a schematic timing diagram illustrating example events according to some embodiments;

Figure 5 is a flowchart illustrating example method steps according to some embodiments;
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Figure 6 is a flowchart illustrating example method steps according to some embodiments;

Figure 7 is a schematic drawing illustrating an example computer readable medium according to some embodiments;
and

Figure 8 is a schematic block diagram illustrating an example arrangement according to some embodiments.

DETAILED DESCRIPTION

[0035] As already mentioned above, it should be emphasized that the term "comprises/comprising" when used in this
specification is taken to specify the presence of stated features, integers, steps, or components, but does not preclude
the presence or addition of one or more other features, integers, steps, components, or groups thereof. As used herein,
the singular forms "a", "an" and "the" are intended to include the plural forms as well, unless the context clearly indicates
otherwise.
[0036] Embodiments of the present disclosure will be described and exemplified more fully hereinafter with reference
to the accompanying drawings. The solutions disclosed herein can, however, be realized in many different forms and
should not be construed as being limited to the embodiments set forth herein.
[0037] Random access based on the Hybrid Coordination Function (HCF) process is divided in two-time stages. In
each stage, the Wireless Medium (WM) is sensed on a time slot granularity using the Clear Channel Assessment (CCA)
procedure. In the first stage, an Inter-Frame Space (IFS) time is selected based on a traffic’s access category following
the EDCA access, this is called Arbitration IFS (AIFS) as mentioned above.
[0038] The AIFS[AC] is computed as follows: 

wherein SIFS is defined as 16mS in IEEE 802.11a/n/ac/ax physical layer definitions, AIFSN is defined as 7 for AC_BK,
3 for AC_BE, 2 for AC_VO and AC_VI as default values in IEEE 802.11 MAC definition and 1 or 0 can be defined for
AC_PRIO. These values can be changed and adjusted during system operation. An aSlotTime is defined as 9mS in
IEEE 802.11a/n/ac/ax physical layer definitions. Other IEEE 802.11 physical and MAC layer definitions may define
different values than the above mentioned.
[0039] As explained above in the Background section, different EDCA parameters give more or fewer chances to
complete the random access fast depending on the category of the traffic. If the wireless medium is found idle (i.e. free)
during the Arbitration IFS (AIFS) time, the second stage based on back-off starts. The Back-off (BO) time is computed
by multiplying the number of backoff slots computed by taking a random value from a uniform distribution between [0,
CW] with the slot time, where CW is a value between [aCWmin, aCWmax]. A new value for the back-off counter is
computed only when the previous value of the counter is zero. The back-off counter decreases as the wireless medium
(WM) is found idle (i.e. free) during each back-off slot. Finally, when the back-off counter reaches zero, the STA can
transmit one or more wireless frames for the duration of the transmission opportunity (TXOP) without further contention.
If the wireless medium was found busy during the back-off process, the BO counter stops, and its value is kept. One
more time, the first random access stage begins.
[0040] In the following, embodiments will be described where random access for certain access category queues are
either selectively interrupted or prevented in order to prioritize access category queues with priority packets. In addition,
the counted idle time slots of the BO counters of the interrupted access categories are considered as sensed in favor
of the BO counter of the packets of the prioritized access categories in order to reduce the random access time of priority
packets. Furthermore, embodiments will be described where priority packets originate from a TSN traffic flow and
considering a Wi-Fi radio network, a STA or an AP has a mechanism to identify priority packets (as seen in e.g. Figure 5).
[0041] Figure 1 is a flowchart illustrating example method steps according to some embodiments. More specifically,
Figure 1 illustrates in step 101 receiving of a packet and in step 102 assigning (i.e. selecting) of an access category to
the received packet. In step 107, it is determined if the assigned access category is prioritized, in case it is determined
that the assigned access category is not prioritized it is assigned a non-priority access category queue in step 103 and
the random access of the non-prioritized queues continues in step 108. In case it is determined in step 107 that the
assigned access category is prioritized it is assigned a priority access category queue in step 106. Once, it has been
determined that the received packet is prioritized and it is assigned a priority access queue in step 106, there is a
determination in step 111 to determine if any random access process on non-prioritized access category queues are
ongoing. If any ongoing random access process on non-prioritized access category queues are ongoing (i.e. yes), in
step 112, interrupting (i.e. stopping) these in order to prioritize the priority access category queue for random access.
When the random access processes are interrupted for the non-prioritized access category queues, a random access
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process is performed for the prioritized access category queue in step 113 and in step 114 the sensed idle time slots
by the random access processes of the non-prioritized access category queues are considered as sensed also for the
random access process for the prioritized access category queue. If it is determined in step 111 that there are no ongoing
random access processes ongoing for non-prioritized access category queues then in step 115 any random access
processes on non-prioritized access category queues are prevented by either setting a Boolean flag to TRUE for the
non-prioritized access category queues such that random access cannot be started for these queues or setting the
wireless medium in an artificially busy state while the prioritized access category queue is served such that random
access on any other queues is prevented. In step 113 following step 115, a random access process is performed for
the prioritized access category queue.
[0042] Figure 2a is a schematic drawing illustrating example principles according to some embodiments. More spe-
cifically, Figure 2a illustrates reception of packets from Mac Protocol Data Unit (MPDU) 201 and wherein the received
packets are assigned (i.e. selected) an access category queue 202. In case of EDCA, received packets are assigned
to a prioritized access category queue AC_PRIO 206 for EDCA random access. Figure 2a further illustrates the prioritized
access category participating in EDCA carrier sensing 204 (i.e. including internal collision resolution) and building PPDU
and transmitting 205.
[0043] Figure 2b is a schematic drawing illustrating example principles according to some embodiments. More spe-
cifically, Figure 2b illustrates reception of packets from MPDU 201 (compare with step 201 of Figure 2a) and wherein
the received packets are assigned (i.e. selected) an access category queue 202 (compare with step 202 of Figure 2a).
In case of EDCA, received packets are assigned to either one defined access category: e.g. voice AC_VO 203 or a
prioritized access category queue AC_PRIO 206 (compare with step 206 of Figure 2a) wherein prioritized packets are
assigned for EDCA random access. Figure 2b further illustrates the two access category queues participating in EDCA
carrier sensing 204 (compare with step 204 of Figure 2a) (i.e. including internal collision resolution) and building PPDU
and transmitting 205 (compare with step 205 of Figure 2a).
[0044] Figure 2c is a schematic drawing illustrating example principles according to some embodiments. More spe-
cifically, Figure 2c illustrates reception of packets from MPDU 201 (compare with step 201 of Figures 2a and 2b) and
wherein the received packets are assigned (i.e. selected) an access category queue 202 (compare with step 202 of
Figures 2a and 2b). In case of EDCA, there may typically be four defined access categories queues: background AC_BK,
best effort AC_BE, video AC_VI, and voice AC_VO 203 (compare with step 203 of Figure 2b) as assignable access
categories queues for EDCA random access and a prioritized access category queue AC_PRIO 206 wherein prioritized
packets are assigned for EDCA random access. Figure 2c further illustrates the five access categories queues partici-
pating in EDCA carrier sensing 204 (compare with step 204 of Figures 2a and 2b) (i.e. including internal collision
resolution) and building PPDU and transmitting 205 (compare with step 205 of Figures 2a and 2b).
[0045] Figure 3 is a schematic timing diagram illustrating example events according to some embodiments. More
specifically, Figure 3 illustrates the four defined access category queues 303 (compare with 203 of Figures 2a-c) par-
ticipating in the EDCA random access mechanism in time domain which in contention based access is a competition of
radio resources between the access category queues 303 (compare with 203 of Figures 2a-c). Figure 3 illustrates start
of random access of non-prioritized access category queues 304a and stop of random access of non-prioritized access
category queues 304b at arrival of a priority packet 306a assigned to a priority access category queue 306 (compare
with 206 of Figures 2a-c). Figure 3 further illustrates the arrival of the priority packet which interrupts (i.e. stops) the
random access process of the other non-prioritized access category queues i.e. VO,VI,BE,BK queues 303 (compare
with 203 of Figures 2a-c) instead of allowing all queues in contention based access to compete for radio resources and
thereby risk the prioritized access category queue to not be served in time.
[0046] Figure 4 is a schematic timing diagram illustrating example events according to some embodiments. More
specifically, Figure 4 illustrates the four defined access category queues 403 participating in the EDCA random access
mechanism in a time domain which in contention based access is a competition of radio resources between the access
category queues. Figure 4 illustrates start of Random Access of non-prioritized access category queues 404a and stop
of random access of non-prioritized access category queues 404b at arrival of a priority packet 406a assigned to a
priority access category queue 406 (compare with 206 of Figures 2a-c and 306 of Figure 3). Figure 4 further illustrates
the composition of the random access by illustrating the slots explicitly. Consequently, the method steps compare how
many time slots were already sensed as idle during the interrupted (i.e. stopped) random access procedure, say N. The
value N includes the number of time slots sensed idle both during AIFS and Back-off. Furthermore, the Short Interframe
Space (SIFS) sensing time is independent of the number of time slots as showed in eq. 1: 

[0047] Thus a SIFS needs to be sensed idle (i.e. free).
[0048] After sensing the wireless medium as idle (i.e. free) during SIFS, the following conditions are used:
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• If N is equal or higher than M (for the priority packet, let us define, M as: M = AISFN[PRIO]), then first stage of
sensing is considered complete for the priority queue. Otherwise, (M-N) need to be sensed idle before beginning
the second stage.

[0049] The second stage begins by calculating the number of back-off slots for the priority access category as defined
in WLAN, let L be the initial value of the back-off counter for the priority access category. One more time, using the rest
of the already sensed slots we compute:

• if (N-M) is higher than zero, then R=L-(N-M), otherwise R=L.

• if R is larger than zero, then set R to the back-off counter of the priority queue and begin back-off process. Otherwise,
if R is zero or less, the priority queue is granted a TXOP and wireless transmission can begin.

[0050] Because the previously (i.e. the original) sensed slots are reused for the priority back-off process, we increase
the back-off counters of the stopped queues by the same number of slots that were used to accelerate the priority back-
off process.

• If L-(N-M) is less than or equal to zero, increase M+L to the non-priority back-off counters. Otherwise, increase N
to the back-off counters.

[0051] A numerical example is given next. Consider that a back-off process for video category is running, where
AIFSN[AC_VI] = 3, the initial value (computed from a uniform distribution) for the back-off number is 5. The AIFS has
finished and 3 BO slots were measured idle (i.e. free) during the back-off process so far. Then, a priority packet arrives
to the STA and the priority access category becomes active. The video category AC_VI back-off process stops having
N = 3+3 = 6 slots already measured as idle (i.e. free).
[0052] Considering that the AIFSN[PRIO] = M = 2, then clearly N > M which means that AIFS is considered complete
if during an SIFS time the medium is sensed idle. Let’s assume that the back-off counter value for the priority access
category is L = 3. It follows N-M = 4 > 0, so R = L - (N - M) = 3-(4) = -1. As R is less than zero, the back-off is considered
complete and the TXOP is granted for the priority access category immediately.
[0053] Finally, the back-off counter for the video access category is increased by the number of reused slots, M+L=5.
[0054] Therefore, Figure 4 illustrates that it is possible to interrupt (i.e. stop) the channel sensing in both IFS phase
and Back-off phase. Another example is where the arrival of a priority packet interrupts (i.e. stop) the random access
process of the non-priority queues: VO,VI,BE,BK.
[0055] The AIFS[AC] as defined in (eq.1) indicates that the number of slots that need to be sensed idle (i.e. free) within
AIFS[AC] is equal to the AIFSN[AC] number which is given as an access category specific parameter and can be changed
by the access point.
[0056] Figure 5 is a flowchart illustrating example method steps according to some embodiments. More specifically,
Figure 5 illustrates in step 501 arrival of a new packet and in step 502 an assigning (i.e. selection) of access category
for the new packet wherein the assigning of access category is based on methods such as packet analyzing, flow
identification, reading application headers, pre-configuration etc. and priority packets. In step 507, the assigned access
category for the new packet is assigned to either a non-priority queue or to a priority queue. In step 503, the new packet
has been assigned to the non-priority queue and in step 508 the random access procedure is continued. In step 506,
the new packet has been assigned to the priority queue and in step 504b the random access procedure of the non-
priority queues is interrupted (i.e. stopped).
[0057] Figure 6 is a flowchart illustrating example method steps according to some embodiments. More specifically,
Figure 6 illustrates in step 610 after arrival of a new packet with a priority access category queue issuing to stop (i.e.
sending an indication to interrupt) random access of non-priority access category queues. In step 620, starting random
access on a priority access queue and in step 630, computing the number of time slots needed to be idle (i.e. back-off
time) during AIFS time for the given configuration, say M slots. In step 640, it is determined if the wireless medium (WM)
is idle for the SIFS time or not. In case it is determined that the wireless medium (WM) is idle for the SIFS time, then in
step 661, getting the number of time slots already sensed (N) as idle by non-priority random access process and in step
662, decrementing from M the time slots already sensed (N) as idle (i.e. free) by the non-priority random access process
and continue channel sensing for the remaining time slots, if needed. In case it is determined that the wireless medium
(WM) is not idle for the AIFS time, then in step 651, interrupt (i.e. stop) the random access process until the wireless
medium is free and in step 652, continue with the random access. Figure 6 further illustrates in the branch of the flowchart
wherein it is determined that there is wireless medium idle for the SIFS time (in step 640) another determination in step
663, wherein the wireless medium is determined to be considered idle forthe AIFS time or not, in case the determination
is negative then step 651 is resumed wherein the random access is stopped until the wireless medium is free. In case
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the determination in step 663 is positive, then in step 664, computing the number of time slots required for back-off
counter, say L, and in step 665, decrementing from the BO counter value the number of the remaining non-priority slots
already sensed idle, if any left. In step 666, incrementing the backoff counter value of the non-priority access queues
by the number of time slots used to decrement the random process of the priority access category. Further, in step 667,
it is determined if the wireless medium (WM) is idle for the slot time. In case it is determined that the WM is idle for the
slot time, in step 668, continuing the decrement of the back-off counter value of the priority access category. When it is
determined in step 669 that the back-off counter value of the priority access category is zero then granting a transmission
opportunity in step 671. If it is determined in step 667, that the wireless medium (WM) is not idle for the slot time, then
stopping random access until WM is free and resume random access for priority access category queue only in step
670. Furthermore, after the priority packet or packets are served in the transmission opportunity, the random access
processes of the non-priority queues resume operation.
[0058] Figure 7 is a schematic drawing illustrating an example computer readable medium according to some embod-
iments. More specifically, Figure 7 illustrates an example computer readable medium in the form of a compact disc (CD)
ROM 700. The computer readable medium has stored thereon a computer program 710 comprising program instructions.
The computer program is loadable into a data processor PROC 720, which may, for example, be comprised in a network
node, an access point (AP) in a WLAN radio network, or an end device. When loaded into the data processing unit, the
computer program may be stored in a memory MEM 730 associated with or comprised in the data-processing unit.
[0059] Figure 8 is a schematic block diagram illustrating an example arrangement according to some embodiments.
More specifically, Figure 8 illustrates an example arrangement 810 of an apparatus for prioritization in a random access
procedure comprising a receiving arrangement REC 801, e.g. receiving circuitry or a receiving module, configured to
receive packets and/or packet flows, a random access arrangement RA 802, e.g. random access circuitry or a random
access module, configured to perform random access, an interruption arrangement INT 803, e.g. interruption circuitry
or interruption module, configured to interrupt random access of non-prioritized access category queues and a channel
sensing arrangement CH SEN 804, e.g. channel sensing circuitry or a channel sensing module, configured for channel
sensing. The arrangement 810 is further connected to transmitting means 830.
[0060] Generally, when an arrangement is referred to herein, it is to be understood as a physical product; e.g., an
apparatus. The physical product may comprise one or more parts, such as controlling circuitry in the form of one or more
controllers, one or more processors, or the like.
[0061] The described embodiments and their equivalents may be realized in software or hardware or a combination
thereof. The embodiments may be performed by general purpose circuitry. Examples of general purpose circuitry include
digital signal processors (DSP), central processing units (CPU), co-processor units, field programmable gate arrays
(FPGA) and other programmable hardware. Alternatively or additionally, the embodiments may be performed by spe-
cialized circuitry, such as application specific integrated circuits (ASIC). The general purpose circuitry and/or the spe-
cialized circuitry may, for example, be associated with or comprised in an apparatus such as a network node, an access
point (AP) in a WLAN radio network, or an end device.
[0062] Embodiments may appear within an electronic apparatus (such as a network node, an access point (AP) in a
WLAN radio network, or an end device) comprising arrangements, circuitry, and/or logic according to any of the embod-
iments described herein. Alternatively or additionally, an electronic apparatus (such as a network node, an access point
(AP) in a WLAN radio network, or an end device) may be configured to perform methods according to any of the
embodiments described herein.
[0063] According to some embodiments, a computer program product comprises a computer readable medium such
as, for example a universal serial bus (USB) memory, a plug-in card, an embedded drive or a read only memory (ROM).
Figure 7 illustrates an example computer readable medium in the form of a compact disc (CD) ROM 700. The computer
readable medium has stored thereon a computer program comprising program instructions. The computer program is
loadable into a data processor (PROC) 720, which may, for example, be comprised in a network node, an access point
(AP) in a WLAN radio network, or an end device 710. When loaded into the data processing unit, the computer program
may be stored in a memory (MEM) 730 associated with or comprised in the data-processing unit. According to some
embodiments, the computer program may, when loaded into and run by the data processing unit, cause execution of
method steps according to, for example, any of the methods illustrated in Figures 1-6 or otherwise described herein.
[0064] Generally, all terms used herein are to be interpreted according to their ordinary meaning in the relevant technical
field, unless a different meaning is clearly given and/or is implied from the context in which it is used.
[0065] Reference has been made herein to various embodiments. However, a person skilled in the art would recognize
numerous variations to the described embodiments that would still fall within the scope of the claims.
[0066] For example, the method embodiments described herein discloses example methods through steps being
performed in a certain order. However, it is recognized that these sequences of events may take place in another order
without departing from the scope of the claims. Furthermore, some method steps may be performed in parallel even
though they have been described as being performed in sequence. Thus, the steps of any methods disclosed herein
do not have to be performed in the exact order disclosed, unless a step is explicitly described as following or preceding
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another step and/or where it is implicit that a step must follow or precede another step.
[0067] In the same manner, it should be noted that in the description of embodiments, the partition of functional blocks
into particular units is by no means intended as limiting. Contrarily, these partitions are merely examples. Functional
blocks described herein as one unit may be split into two or more units. Furthermore, functional blocks described herein
as being implemented as two or more units may be merged into fewer (e.g. a single) unit.
[0068] Any feature of any of the embodiments disclosed herein may be applied to any other embodiment, wherever
suitable. Likewise, any advantage of any of the embodiments may apply to any other embodiments, and vice versa.
[0069] Hence, it should be understood that the details of the described embodiments are merely examples brought
forward for illustrative purposes, and that all variations that fall within the scope of the claims are intended to be embraced
therein.

Claims

1. A prioritization method for random access, comprising the following steps:

receiving (101) one or more first packet flow for transmission, wherein the one or more first packet flow is
assigned a respective access category queue (103),
initiating (108) a random access procedure for the first packet flow,
receiving (101) a packet of a second packet flow for transmission, wherein the second packet flow is assigned
an access category queue (106) having priority over the access category queue assigned to the first packet flow,
interrupting (112) the random access procedure for the first packet flow, and
performing (113) a random access procedure for the received packet of the second packet flow wherein idle
time slots previously sensed by the random access procedure for the first packet flow are reused for the random
access procedure for the second packet flow (114),
characterized in that
the performing (113) of the random access procedure for the received packet of the second packet flow further
comprises:

determining (630) a number of time slots, M, required to be idle during a time interval before a back-off time
for the random access procedure for the second packet flow,
obtaining (661) a number of idle time slots, N, previously sensed by the random access procedure for the
first packet flow, and
decrementing (662) the number of time slots, M, required to be idle by the number of idle time slots, N,
previously sensed.

2. The method according to claim 1, wherein the interrupting (112) of the random access procedure of the first packet
flow is responsive to receiving the packet of the second packet flow.

3. The method according to any of claims 1-2, further comprising performing additional channel sensing if further idle
time slots are needed.

4. The method according to claim 3, wherein the channel sensing comprises a Listen-before-talk, LBT, procedure or
a Clear Channel Assessment, CCA, procedure.

5. The method according to any one of claims 1-4, wherein performing (113) the random access procedure for the
received packet of the second packet flow further comprises:

determining (664) a number of time slots, L, for a back-off counter of the second packet flow,
decrementing (665) the number of time slots, L, for the back-off counter by remaining sensed idle time slots, N-M,
incrementing (666) a back-off counter value of the first packet flow with the number of time slots used to
decrement the random access procedure for the second packet flow,
continuing (668) decrement of the back-off counter value, R, of the second packet flow when sensed time slot
is considered as idle, and
granting (671) a transmission opportunity when the back-off counter value, R, of the second packet flow is zero.

6. The method according to claim 5, wherein performing (113) the random access procedure for the received packet
of the second packet flow further comprises:
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limiting the increment of the back-off counter of the random access procedure for the first packet flow by a maximum
number of time slots previously sensed idle.

7. The method according to any of claims 1-6, further comprising resuming random access procedures for the first
packet flow once the second packet flow has been processed.

8. The method according to any of claims 1-7, wherein the random access comprises contention based access.

9. The method according to any of claims 1-8, wherein the packet flows originate from a time sensitive networking,
TSN, traffic flow.

10. The method according to any of claims 1-9, wherein the method is implemented in a Wireless Local Area Network,
WLAN, radio network.

11. A computer program product comprising a non-transitory computer readable medium (700), having thereon a com-
puter program comprising program instructions, the computer program being loadable into a data processing unit
and configured to cause execution of the method according to any of claims 1 through 9 when the computer program
is run by the data processing unit.

12. An apparatus for prioritization in a random access procedure, the apparatus comprising controlling circuitry (800)
configured to cause:

reception of one or more first packet flow for transmission, wherein the one or more first packet flow is assigned
a respective access category queue,
initiation of a random access procedure for the first packet flow,
reception of a packet of a second packet flow for transmission, wherein the second packet flow is assigned an
access category queue having priority over the access category queue assigned to the first packet flow,
an interrupt of the random access procedures for the first packet flow, and
performance of a random access procedure for the received packet of the second packet flow wherein idle time
slots previously sensed by the random access procedure for the first packet flow are reused for the random
access procedure for the second packet flow,
characterized in that
the controlling circuitry is configured to cause the random access procedure for the received packet of the
second packet flow by causing:

determination of a number of time slots, M, required to be idle during a time interval before a back-off time
for the random access procedure for the second packet flow,
obtainment of a number of idle time slots, N, previously sensed by the random access procedures for the
first packet flow, and
decrement of the number of time slots, M, required to be idle by the number of idle time slots, N, previously
sensed.

13. The apparatus according to claim 12, wherein the controlling circuitry configured to cause the interrupt of the random
access procedures of the first packet flows is in response to reception of the packet of the second packet flow.

14. The apparatus according to any of claims 12-13, wherein the controlling circuitry is further configured to cause
performance of additional channel sensing if further idle time slots are needed.

15. The apparatus according to claim 14, wherein the channel sensing comprises a Listen-before talk, LBT, procedure
or a Clear Channel Assessment, CCA, procedure.

16. The apparatus according to any of claims 12-15, wherein the controlling circuitry is configured to cause the random
access procedure for the received packet of the second packet flow by causing:

determination of a number of time slots, L, for a back-off counter of the second packet flow,
decrement the number of time slots, L, for the back-off counter by remaining sensed idle time slots, N-M,
increment of a back-off counter value of the first packet flow with the number of time slots used to decrement
the random access procedure for the second packet flow,
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continuation of decrement of the back-off counter value, R, of the second packet flow when sensed time slot is
considered as idle, and
grant of a transmission opportunity when the back-off counter value; R, of the second packet flow is zero.

17. The apparatus according to claim 16, wherein the controlling circuitry is configured to cause the random access
procedure for the received packet of the second packet flow by causing:
limitation of the increment of the back-off counter of the random access procedure for the first packet flow by a
maximum number of time slots previously sensed idle.

18. The apparatus according to any of claims 12-17, wherein the controlling circuitry is further configured to cause
resumption of random access procedures for the first packet flow once the second packet flow has been processed.

19. The apparatus according to any of claims 12-18, wherein the random access comprises contention based access.

20. The apparatus according to any of claims 12-19, wherein the packet flows originate from a time sensitive networking,
TSN, traffic flow.

21. The apparatus according to any of claims 12-20, wherein the controlling circuitry is further configured for implemen-
tation in a Wireless Local Area Network, WLAN, radio network wherein the controlling circuitry comprises:

buffers for reception of packet flows,
one or more transmitters for transmitting packets, and
one or more receivers for channel sensing.

22. A communication device comprising the apparatus of any of claims 12-21, wherein the communication device is
one or more of:

a network node,
an access point, AP, in a WLAN radio network,
an end device.

Patentansprüche

1. Priorisierungsverfahren für Direktzugriff, das folgende Schritte umfasst:

Empfangen (101) von einem oder mehreren ersten Paketflüssen zur Übertragung, wobei der eine oder die
mehreren ersten Paketflüsse einer jeweiligen Zugangskategorieschlange (103) zugeordnet sind,
Initiieren (108) eines Direktzugriffsvorgangs für den ersten Paketfluss,
Empfangen (101) eines Pakets eines zweiten Paketflusses zur Übertragung, wobei der zweite Paketfluss einer
Zugangskategorieschlange (106) zugeordnet ist, die Priorität über die Zugangskategorieschlange aufwiest, die
dem ersten Paketfluss zugeordnet ist,
Unterbrechen (112) des Direktzugriffsvorgangs für den ersten Paketfluss, und
Durchführen (113) eines Direktzugriffsvorgangs für das empfangene Paket des zweiten Paketflusses, wobei
vorab von dem Direktzugriffsvorgang für den ersten Paketfluss abgetastete leerlaufende Zeitschlitze für den
Direktzugriffsvorgang für den zweiten Paketfluss (114) wiederverwendet werden,
dadurch gekennzeichnet, dass
Durchführen (113) des Direktzugriffsvorgangs für das empfangene Paket des zweiten Paketflusses weiter Fol-
gendes umfasst:

Bestimmen (630) einer Anzahl von Zeitschlitzen, M, die während einer Zeitspanne vor einer Rückhaltezeit
für den Direktzugriffsvorgang für den zweiten Paketfluss leelaufend sein müssen,
Erhalten (661) einer Anzahl von leerlaufenden Zeitschlitzen, N, die vorab von dem Direktzugriffsvorgang
für den ersten Paketfluss abgetastet wurden, und
Verringern (662) der Anzahl von Zeitschlitzen, M, die leerlaufend sein müssen, um die Anzahl von vorab
abgetasteten leerlaufenden Zeitschlitzen, N.

2. Verfahren nach Anspruch 1, wobei Unterbrechen (112) des Direktzugriffsvorgangs des ersten Paketflusses reagie-
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rend auf Empfangen des Pakets des zweiten Paketflusses ist.

3. Verfahren nach einem der Ansprüche 1 - 2, weiter umfassend Durchführen von zusätzlichem Kanalabtasten, wenn
weitere leerlaufende Zeitschlitze benötigt werden.

4. Verfahren nach Anspruch 3, wobei Kanalabtasten einen Vorgang Listen-before-talk, LBT, oder einen Vorgang Clear
Channel Assessment, CCA, umfasst.

5. Verfahren nach einem der Ansprüche 1-4, wobei Durchführen (113) des Direktzugriffsvorgangs für das empfangene
Paket des zweiten Paketflusses weiter Folgendes umfasst:

Bestimmen (664) einer Anzahl von Zeitschlitzen, L, für einen Rückhaltezähler des zweiten Paketflusses,
Verringern (665) der Anzahl von Zeitschlitzen, L, für den Rückhaltezähler um verbleibende abgetastete leer-
laufende Zeitschlitze, N-M,
Erhöhen (666) eines Rückhaltezählerwerts des ersten Paketflusses um die Anzahl von Zeitschlitzen, die ver-
wendet wurden, um den Direktzugriffsvorgang für den zweiten Paketfluss zu verringern,
Fortsetzen (668) der Verringerung des Rückhaltezählerwerts, R, des zweiten Paketflusses, wenn der abgetas-
tete Zeitschlitz als leerlaufend betrachtet wird, und
Gewähren (671) einer Übertragungsgelegenheit, wenn der Rückhaltezählerwert, R, des zweiten Paketflusses
null ist.

6. Verfahren nach Anspruch 5, wobei Durchführen (113) des Direktzugriffsvorgangs für das empfangene Paket des
zweiten Paketflusses weiter Folgendes umfasst:
Begrenzen der Erhöhung des Rückhaltezählers des Direktzugriffsvorgangs für den ersten Paketfluss um eine ma-
ximale Anzahl von vorab als leerlaufend abgetasteten Zeitschlitzen.

7. Verfahren nach einem der Ansprüche 1 - 6, weiter umfassend Wiederaufnehmen des Direktzugriffsvorgangs für
den ersten Paketfluss, sobald der zweite Paketfluss verarbeitet wurde.

8. Verfahren nach einem der Ansprüche 1 - 7, wobei der Direktzugriff konfliktbasierten Zugang umfasst.

9. Verfahren nach einem der Ansprüche 1 - 8, wobei die Paketflüsse von einem Verkehrsfluss zeitkritischer Vernetzung,
TSN, herrühren.

10. Verfahren nach einem der Ansprüche 1 - 9, wobei das Verfahren in einem Funknetz als drahtloses lokales Netzwerk,
WLAN, implementiert ist.

11. Computerprogrammprodukt, umfassend ein nicht flüchtiges computerlesbares Medium (700), auf dem ein Compu-
terprogramm gespeichert ist, das Programmanweisungen umfasst, wobei das Computerprogramm in eine Daten-
verarbeitungseinheit geladen werden kann und konfiguriert ist, um Ausführen des Verfahrens nach einem der An-
sprüche 1 bis 9 zu verursachen, wenn das Computerprogramm in der Datenverarbeitungseinheit läuft.

12. Gerät zur Priorisierung in einem Direktzugriffsvorgang, wobei das Gerät Steuerschaltungen (800) umfasst, die
konfiguriert sind, um Folgendes zu verursachen:

Empfang von einem oder mehreren ersten Paketflüssen zur Übertragung, wobei der eine oder die mehreren
ersten Paketflüsse einer jeweiligen Zugangskategorieschlange zugeordnet sind,
Initiation eines Direktzugriffsvorgangs für den ersten Paketfluss,
Empfang eines Pakets eines zweiten Paketflusses zur Übertragung, wobei der zweite Paketfluss einer Zu-
gangskategorieschlange zugeordnet ist, die Priorität über die Zugangskategorieschlange aufwiest, die dem
ersten Paketfluss zugeordnet ist,
eine Unterbrechung des Direktzugriffsvorgangs für den ersten Paketfluss, und
Durchführung eines Direktzugriffsvorgangs für das empfangene Paket des zweiten Paketflusses, wobei vorab
von dem Direktzugriffsvorgang für den ersten Paketfluss abgetastete leerlaufende Zeitschlitze für den Direkt-
zugriffsvorgang für den zweiten Paketfluss wiederverwendet werden,
dadurch gekennzeichnet, dass
die Steuerschaltungen konfiguriert sind, um den Direktzugriffsvorgang für das empfangene Paket des zweiten
Paketflusses zu verursachen durch Verursachen von:
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Bestimmung einer Anzahl von Zeitschlitzen, M, die während einer Zeitspanne vor einer Rückhaltezeit für
den Direktzugriffsvorgang für den zweiten Paketfluss leelaufend sein müssen,
Erhalt einer Anzahl von leerlaufenden Zeitschlitzen, N, die vorab von dem Direktzugriffsvorgang für den
ersten Paketfluss abgetastet wurden, und
Verringerung der Anzahl von Zeitschlitzen, M, die leerlaufend sein müssen, um die Anzahl von vorab
abgetasteten leerlaufenden Zeitschlitzen, N.

13. Gerät nach Anspruch 12, wobei die Steuerschaltungen konfiguriert sind, um Unterbrechung der Direktzugriffsvor-
gänge der ersten Paketflüsse als Antwort auf Empfang des Pakets des zweiten Paketflusses zu verursachen.

14. Gerät nach einem der Ansprüche 12-13, wobei die Steuerschaltungen weiter konfiguriert sind, um Durchführen von
zusätzlichem Kanalabtasten zu verursachen, wenn weitere leerlaufende Zeitschlitze benötigt werden.

15. Gerät nach Anspruch 14, wobei Kanalabtasten einen Vorgang Listen-before-talk, LBT, oder einen Vorgang Clear
Channel Assessment, CCA, umfasst.

16. Gerät nach einem der Ansprüche 12-15, wobei die Steuerschaltungen konfiguriert sind, um den Direktzugriffsvorgang
für das empfangene Paket des zweiten Paketflusses zu verursachen durch Verursachen von:

Bestimmung einer Anzahl von Zeitschlitzen, L, für einen Rückhaltezähler des zweiten Paketflusses,
Verringerung der Anzahl von Zeitschlitzen, L, für den Rückhaltezähler um verbleibende abgetastete leerlaufende
Zeitschlitze, N-M,
Erhöhung eines Rückhaltezählerwerts des ersten Paketflusses um die Anzahl von Zeitschlitzen, die verwendet
wurden, um den Direktzugriffsvorgang für den zweiten Paketfluss zu verringern,
Fortsetzung der Verringerung des Rückhaltezählerwerts, R, des zweiten Paketflusses, wenn der abgetastete
Zeitschlitz als leerlaufend betrachtet wird, und
Gewährung einer Übertragungsgelegenheit, wenn der Rückhaltezählerwert, R, des zweiten Paketflusses null ist.

17. Gerät nach Anspruch 16, wobei die Steuerschaltungen konfiguriert sind, um den Direktzugriffsvorgang für das
empfangene Paket des zweiten Paketflusses zu verursachen durch Verursachen von:

Begrenzung der Erhöhung des Rückhaltezählers des Direktzugriffsvorgangs für den ersten Paketfluss um eine
maximale Anzahl von vorab als leerlaufend abgetasteten Zeitschlitzen.

18. Gerät nach einem der Ansprüche 12-17, wobei die Steuerschaltungen weiter konfiguriert sind, um Wiederaufnahme
von Direktzugriffsvorgängen für den ersten Paketfluss zu verursachen, sobald der zweite Paketfluss verarbeitet
wurde.

19. Gerät nach einem der Ansprüche 12-18, wobei der Direktzugriff konfliktbasierten Zugang umfasst.

20. Gerät nach einem der Ansprüche 12-19, wobei die Paketflüsse von einem Verkehrsfluss zeitkritischer Vernetzung,
TSN, herrühren.

21. Gerät nach einem der Ansprüche 12-20, wobei die Steuerschaltungen weiter konfiguriert sind zur Implementierung
in einem Funknetz als drahtloses lokales Netzwerk, WLAN, wobei die Steuerschaltungen Folgendes umfassen:

Puffer für den Empfang von Paketflüssen,
einen oder mehrere Sender zum Übertragen von Paketen, und
einen oder mehrere Empfänger zum Kanalabtasten.

22. Kommunikationsvorrichtung, die das Gerät nach einem der Ansprüche 12 - 21 umfasst, wobei die eines oder meh-
reres ist von:

einem Netzwerkknoten,
einem Zugangspunkt, AP, in einem WLAN-Funknetz,
einer Endgerät.
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Revendications

1. Procédé de priorisation pour un accès aléatoire, comprenant les étapes suivantes :

recevoir (101) un ou plusieurs premiers flux de paquets pour une transmission, dans lequel il est attribué aux
un ou plusieurs premiers flux de paquets une file d’attente de catégories d’accès respective (103),
initier (108) une procédure d’accès aléatoire pour le premier flux de paquets,
recevoir (101) un paquet d’un second flux de paquets pour une transmission, dans lequel il est attribué au
second flux de paquets une file d’attente de catégories d’accès (106) ayant priorité sur la file d’attente de
catégories d’accès attribuée au premier flux de paquets,
interrompre (112) la procédure d’accès aléatoire pour le premier flux de paquets, et
exécuter (113) une procédure d’accès aléatoire pour le paquet reçu du second flux de paquets, dans lequel
des créneaux temporels libres précédemment détectés par la procédure d’accès aléatoire pour le premier flux
de paquets sont réutilisés pour la procédure d’accès aléatoire pour le second flux de paquets (114),
caractérisé en ce que
l’exécution (113) de la procédure d’accès aléatoire pour le paquet reçu du second flux de paquets comprend
en outre les étapes suivantes :

déterminer (630) un nombre de créneaux temporels, M, devant être libres pendant un intervalle de temps
avant un temps de réduction de puissance pour la procédure d’accès aléatoire pour le second flux de
paquets,
obtenir (661) un nombre de créneaux temporels libres, N, précédemment détectés par la procédure d’accès
aléatoire pour le premier flux de paquets, et
décrémenter (662) le nombre de créneaux temporels, M, devant être libres à concurrence du nombre de
créneaux temporels libres, N, précédemment détectés.

2. Procédé selon la revendication 1, dans lequel l’interruption (112) de la procédure d’accès aléatoire du premier flux
de paquets intervient en réponse à la réception du paquet du second flux de paquets.

3. Procédé selon l’une quelconque des revendications 1 à 2, comprenant en outre l’exécution d’une détection de canal
supplémentaire si d’autres créneaux temporels libres sont nécessaires.

4. Procédé selon la revendication 3, dans lequel la détection de canal comprend une procédure d’écoute avant trans-
mission, LBT, ou une procédure d’évaluation de canal libre, CCA.

5. Procédé selon l’une quelconque des revendications 1 à 4, dans lequel l’exécution (113) de la procédure d’accès
aléatoire pour le paquet reçu du second flux de paquets comprend en outre les étapes suivantes :

déterminer (664) un nombre de créneaux temporels, L, pour un compteur de réduction de puissance du second
flux de paquets,
décrémenter (665) le nombre de créneaux temporels, L, pour le compteur de réduction de puissance à con-
currence des créneaux temporels libres détectés restants, N-M,
incrémenter (666) une valeur du compteur de réduction de puissance du premier flux de paquets avec le nombre
de créneaux temporels utilisés pour décrémenter la procédure d’accès aléatoire pour le second flux de paquets,
poursuivre (668) la décrémentation de la valeur du compteur de réduction de puissance, R, du second flux de
paquets quand le créneau temporel détecté est considéré comme libre, et
octroyer (671) une opportunité de transmission quand la valeur du compteur de réduction de puissance, R, du
second flux de paquets est à zéro.

6. Procédé selon la revendication 5, dans lequel l’exécution (113) de la procédure d’accès aléatoire pour le paquet
reçu du second flux de paquets comprend en outre l’étape suivante :
limiter l’incrément du compteur de réduction de puissance de la procédure d’accès aléatoire pour le premier flux de
paquets à concurrence d’un nombre maximum de créneaux temporels précédemment détectés comme étant libres.

7. Procédé selon l’une quelconque des revendications 1 à 6, comprenant en outre la reprise des procédures d’accès
aléatoire pour le premier flux de paquets une fois que le second flux de paquets a été traité.

8. Procédé selon l’une quelconque des revendications 1 à 7, dans lequel l’accès aléatoire comprend un accès en
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mode contention.

9. Procédé selon l’une quelconque des revendications 1 à 8, dans lequel les flux de paquets proviennent d’un flux de
trafic basé sur le réseautage sensible au temps, TSN.

10. Procédé selon l’une quelconque des revendications 1 à 9, dans lequel le procédé est mis en œuvre dans un réseau
radio de type réseau local sans fil, WLAN.

11. Produit de programme informatique comprenant un support non transitoire lisible sur ordinateur (700), sur lequel
est enregistré un programme informatique comprenant des instructions de programme, le programme informatique
pouvant être chargé dans une unité de traitement de données et configuré pour assurer l’exécution du procédé
selon l’une quelconque des revendications 1 à 9 quand le programme informatique est exécuté par l’unité de
traitement de données.

12. Appareil pour une priorisation dans une procédure d’accès aléatoire, l’appareil comprenant un circuit de commande
(800) configuré pour assurer :

la réception d’un ou plusieurs premiers flux de paquets pour une transmission, dans lequel il est attribué aux
un ou plusieurs premiers flux de paquets une file d’attente de catégories d’accès respective,
l’initiation d’une procédure d’accès aléatoire pour le premier flux de paquets,
la réception d’un paquet d’un second flux de paquets pour une transmission, dans lequel il est attribué au
second flux de paquets une file d’attente de catégories d’accès ayant priorité sur la file d’attente de catégories
d’accès attribuée au premier flux de paquets,
une interruption des procédures d’accès aléatoire pour le premier flux de paquets, et
l’exécution d’une procédure d’accès aléatoire pour le paquet reçu du second flux de paquets, dans lequel des
créneaux temporels libres précédemment détectés par la procédure d’accès aléatoire pour le premier flux de
paquets sont réutilisés pour la procédure d’accès aléatoire pour le second flux de paquets,
caractérisé en ce que
le circuit de commande est configuré pour réaliser la procédure d’accès aléatoire pour le paquet reçu du second
flux de paquets en assurant :

la détermination d’un nombre de créneaux temporels, M, devant être libres pendant un intervalle de temps
avant un temps de réduction de puissance pour la procédure d’accès aléatoire pour le second flux de
paquets,
l’obtention d’un nombre de créneaux temporels libres, N, précédemment détectés par les procédures d’ac-
cès aléatoire pour le premier flux de paquets, et
la décrémentation du nombre de créneaux temporels, M, devant être libres à concurrence du nombre de
créneaux temporels libres, N, précédemment détectés.

13. Appareil selon la revendication 12, dans lequel le circuit de commande est configuré pour assurer l’interruption des
procédures d’accès aléatoire des premiers flux de paquets en réponse à la réception du paquet du second flux de
paquets.

14. Appareil selon l’une quelconque des revendications 12 à 13, dans lequel le circuit de commande est en outre
configuré pour assurer l’exécution d’une détection de canal supplémentaire si d’autres créneaux temporels libres
sont nécessaires.

15. Appareil selon la revendication 14, dans lequel la détection de canal comprend une procédure d’écoute avant
transmission, LBT, ou une procédure d’évaluation de canal libre, CCA.

16. Appareil selon l’une quelconque des revendications 12 à 15, dans lequel le circuit de commande est configuré pour
réaliser la procédure d’accès aléatoire pour le paquet reçu du second flux de paquets en assurant :

la détermination d’un nombre de créneaux temporels, L, pour un compteur de réduction de puissance du second
flux de paquets,
la décrémentation du nombre de créneaux temporels, L, pour le compteur de réduction de puissance à con-
currence des créneaux temporels libres détectés restants, N-M,
l’incrémentation d’une valeur du compteur de réduction de puissance du premier flux de paquets avec le nombre
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de créneaux temporels utilisés pour décrémenter la procédure d’accès aléatoire pour le second flux de paquets,
la poursuite de la décrémentation de la valeur du compteur de réduction de puissance, R, du second flux de
paquets quand le créneau temporel détecté est considéré comme libre, et
l’octroi d’une opportunité de transmission quand la valeur du compteur de réduction de puissance, R, du second
flux de paquets est à zéro.

17. Appareil selon la revendication 16, dans lequel le circuit de commande est configuré pour réaliser la procédure
d’accès aléatoire pour le paquet reçu du second flux de paquets en assurant :
la limitation de l’incrément du compteur de réduction de puissance de la procédure d’accès aléatoire pour le premier
flux de paquets à concurrence d’un nombre maximum de créneaux temporels précédemment détectés comme étant
libres.

18. Appareil selon l’une quelconque des revendications 12 à 17, dans lequel le circuit de commande est en outre
configuré pour assurer la reprise des procédures d’accès aléatoire pour le premier flux de paquets une fois que le
second flux de paquets a été traité.

19. Appareil selon l’une quelconque des revendications 12 à 18, dans lequel l’accès aléatoire comprend un accès en
mode contention.

20. Appareil selon l’une quelconque des revendications 12 à 19, dans lequel les flux de paquets proviennent d’un flux
de trafic basé sur le réseautage sensible au temps, TSN.

21. Appareil selon l’une quelconque des revendications 12 à 20, dans lequel le circuit de commande est en outre
configuré pour une mise en œuvre dans un réseau radio de type réseau local sans fil, WLAN, dans lequel le circuit
de commande comprend :

des tampons pour la réception de flux de paquets,
un ou plusieurs émetteurs pour émettre des paquets, et
un ou plusieurs récepteurs pour la détection de canaux.

22. Dispositif de communication comprenant l’appareil selon l’une quelconque des revendications 12 à 21, dans lequel
le dispositif de communication est un ou plusieurs parmi :

un nœud de réseau,
un point d’accès, AP, dans un réseau radio WLAN,
un dispositif terminal.
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