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Description

TECHNICAL FIELD

[0001] Certain embodiments of the present disclosure
relate, in general, to wireless communications and, more
particularly, to random access procedures for latency re-
duction.

BACKGROUND

[0002] Packet data latency is a key performance metric
in today’s communication systems. Patent data latency
is regularly measured by vendors, operators, and end-
users (e.g., via speed test applications). Latency is meas-
ured throughout the lifetime of a radio access network
system. For example, latency is measured when verifying
a new software release or system component, when de-
ploying a system, and after the system is put in commer-
cial operation.
[0003] From the beginning, the long term evolution
(LTE) radio access technology was designed with low
latency in mind. As a result, today LTE has better packet
data latency than previous generations of 3rd Generation
Partnership Project (3GPP) radio access technologies.
A wide range of end-users recognize LTE as a system
that provides faster access to internet and lower data
latencies than previous generations of mobile radio tech-
nologies.
[0004] Since the introduction of LTE in 2009, several
improvements have been developed, such as Carrier Ag-
gregation (CA), 8x8 multiple-input multiple-output (MI-
MO) operation, and so on. The main target of the im-
provements has been increasing the maximum data
rates of the system. To get the full benefit of these data
rate enhancements, enhancements to reduce latency
should be an important part of the future evolution track
of LTE. An ongoing 3GPP study item aims to shorten the
packet data latency over the LTE air interface. One of
the discussed options is to shorten the transmission time
interval (TTI) length, which is currently 14 Orthogonal
Frequency Division Multiplexing (OFDM) symbols.
[0005] Certain embodiments of the present disclosure
relate to random access procedures for latency reduc-
tion. As background, FIGURES 1-2 illustrate prior ran-
dom access procedures in LTE. During initial access, a
user equipment (UE) seeks access to the network in or-
der to register and commence services. The random ac-
cess procedure serves as an uplink control procedure to
enable the UE to access the network and acquire proper
uplink timing (synchronize uplink). Since the initial access
attempt cannot be scheduled by the network, the initial
random access procedure is by definition contention
based. Collisions may occur and an appropriate conten-
tion-resolution scheme should be implemented. Includ-
ing user data on the contention-based uplink is not spec-
trally efficient due to the need for guard periods and re-
transmissions. Therefore, the LTE specification sepa-

rates the transmission of the random access burst (pre-
amble), whose purpose is to obtain uplink synchroniza-
tion, from the transmission of user data.
[0006] Other reasons for initiating the random access
procedure, beyond initial network access or establishing
a radio link (i.e., moving radio resource control (RRC)
state from RRC_IDLE to RRC_CONNECTED) include
performing handover to establish uplink synchronization
to a new cell, establishing uplink synchronization when
the UE needs to transmit in the uplink (e.g., data or hybrid
automatic repeat request (HARQ) feedback) when it has
lost uplink synchronization while in RRC_CONNECTED,
and when no scheduling request resources have been
configured on the Physical Uplink Control Channel
(PUCCH) and the UE wants to transmit data in the uplink.
[0007] When uplink data arrives and the UE wants to
transmit, it needs to be in RRC_CONNECTED mode,
have its uplink synchronized (assigned MAC time align-
ment timer has not expired), and have scheduling request
resources configured. If any of these requirements is not
met, the UE initiates the random access procedure. The
goal of the procedure is to acquire proper uplink timing
in order for the UE to be able to send uplink data.
[0008] FIGURES 1-2 outline basic random access pro-
cedures. The figures illustrate messages communicated
between a UE and a network node, such as an enhanced
Node B or "eNB." FIGURE 1 illustrates a contention
based random access procedure in the case of initial
access. At step 10, the UE sends a random access pre-
amble to the network node. In LTE, the random access
preambles are transmitted over the Physical Random Ac-
cess Channel (PRACH). The transmission of preambles
is limited to certain time and frequency resources. The
time and frequency resources are configured by upper
layers (in system information). For Frequency Division
Duplex (FDD_frame structure format 1), the PRACH fre-
quency can currently vary from every subframe to once
in every other radio frame (i.e., once in every 20 ms).
[0009] The PRACH resource has bandwidth corre-
sponding to 6 physical resource blocks. The length of the
PRACH preamble in time depends on the preamble for-
mat being used. For example, the basic format 0 fits into
one subframe (1 ms) and can be used in cell sizes up to
15 km. For FDD, only one random access region per
subframe can be configured. There are 64 different pre-
amble sequences available in each cell. The preambles
can be divided into (two) subsets, and the UE selects
one sequence from one subset uniformly at random be-
fore performing the preamble transmission. The config-
uration of the PRACH resources in a cell is done by RRC
protocol, and the configuration is the same for all UEs in
a cell.
[0010] At step 12, the network node sends the UE a
random access response. In LTE, the random access
response can be sent using the Physical Downlink
Shared Channel (PDSCH). The random access re-
sponse includes an initial assignment of uplink resourc-
es. At step 14, the UE sends the network node an RRC
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Connection Request. The message is sent using the up-
link resources assigned by the network node in step 12.
The message requests to establish a connection at the
radio resource control (RRC) layer. In LTE, the RRC Con-
nection Request can be sent on the Physical Uplink
Shared Channel (PUSCH). At step 16, the network node
sends the UE an RRC Connection Setup message in
order to establish the RRC connection.
[0011] FIGURE 2 illustrates an example of contention
free random access in the case of initial access. At step
20, the network node sends a random access preamble
assignment to the UE. Assignment of the random access
preamble by the network node allows the network node
to coordinate the allocation of random access preambles
among a number of UEs so that the random access pro-
cedure can be contention-free. At step 22, the UE sends
the network node the random access preamble that was
assigned to the UE in step 20. For simplicity, FIGURE 2
illustrates an example in which the UE sends the random
access preamble to the same network node that as-
signed the random access preamble. However, it is pos-
sible for the UE to send the random access preamble to
a different network node (i.e., a network node other than
the one that assigned the preamble), for example, in the
case of a handover. At step 24, the network node sends
the random access response. As described with respect
to FIGURE 1, the UE and network node may establish
an RRC Connection after the network node has sent the
random access response.
[0012] Random access procedures can introduce la-
tencies. For example, in the contention-based random
access procedure described with respect to FIGURE 1,
the UE may have to wait for a PRACH opportunity before
sending a preamble. The wait depends on the periodicity
of the PRACH. As an example, the wait may be 0.5 TTI.
Preamble transmission may require 1 TTI. The network
node receives the preamble and processes the pream-
ble. Processing may introduce a delay that depends on
the implementation of the network node. The delay may
be on the order of 3 TTI. The network node then sends
the random access response to the UE via the PDSCH.
The UE listens during the random access response win-
dow and receives the response after 1 TTI. The UE de-
codes the uplink grant and performs L1 encoding of uplink
data. The UE processing delay may be on the order of 5
TTIs. The UE sends uplink data to the network node,
which may require an additional 1 TTI. Thus, the total
time for the random access procedure in the example is
11.5 TTIs.
[0013] US2013/0242730 discloses a wireless trans-
mit/receive unit which may detect cell congestion by se-
lecting a preamble type as a function of priority level.
[0014] US2012/0099543 discloses a communication
method of a base station for random access resource
allocation.

SUMMARY

[0015] Aspects or embodiments relate to a network
node, a method in a network node, a wireless device and
a method in a wireless device in accordance with the
appended claims.
[0016] Embodiments of the present disclosure provide
solutions to problems associated with existing random
access procedures. One problem with existing random
access procedures it that the preamble length does not
allow a UE to maximize the benefits of shorter TTI trans-
missions when the UE is out-of-synch. Additionally, the
UE may need to wait until the next PRACH opportunity
before it can send the random access preamble. It is
possible in current specifications to have PRACH every
subframe, but in practice this is typically not used as it is
very resource inefficient to have dedicated PRACH for
every subframe.
[0017] The proposed solutions include defining and
scheduling uplink resources for a new physical random
access channel, referred to herein as a shortened-
PRACH or sPRACH, and defining procedures for using
the sPRACH. For example, the present disclosure in-
cludes procedures that wireless devices/UEs can use
when transmitting random access preambles via the
sPRACH and procedures that network nodes can use
when receiving random access preambles via the
sPRACH. In certain examples, dynamic scheduling initi-
ated by the medium access control (MAC) layer may be
used. Certain examples of the disclosure make use of
the existing LTE resource grid so as not to affect legacy
devices or devices not using latency improvements.
[0018] The present disclosure proposes both conten-
tion-free and contention-based procedures for random
access targeted for low latency operation. The sPRACH
is configured with a preamble sequence that is shorter
than a legacy preamble sequence. As an example, the
sPRACH preamble sequence is shorter than the 800 mi-
croseconds length PRACH preamble that, together with
cyclic prefix and guard time, occupies 1 millisecond (i.e.,
14 OFDM symbols) in legacy LTE specifications. The
shorter preamble sequence may maximize the benefits
of shorter TTI transmissions. The shorter preamble costs
in terms of bandwidth or the number of accessible pre-
amble sequences with respect to the legacy PRACH.
Out-of-synch UEs could use the sPRACH to achieve
shorter latency between when the UE receives data that
is supposed to be sent to the network node via the uplink
and when the UE is able to send the received data to the
network node. Likewise, in the contention-based alter-
native, time spent for the whole random access proce-
dure will be shorter. Scheduling of sPRACH differs from
legacy (static) PRACH and can be controlled by the MAC
layer, for example, by including the sPRACH scheduling
within the DCI/semi-persistent scheduling (SPS) grant.
The proposed solutions work both if the TTI length is
reduced from current 14 OFDM symbols or if the legacy
TTI length is kept within legacy subframes.
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[0019] Certain examples disclose a method in a net-
work node. The method broadcasts a location of a time
and/or frequency resource of a first Physical Random
Access Channel (PRACH). The first PRACH has a static
location. The method determines a location of a time
and/or frequency resource for a second PRACH. The
location of the second PRACH is determined dynamical-
ly. The method communicates downlink control informa-
tion to a wireless device. The downlink control informa-
tion indicates the location of the second PRACH. The
method receives a random access attempt from the wire-
less device. The random access attempt is received via
the first PRACH or the second PRACH. The method com-
municates a random access response to the wireless
device.
[0020] Certain examples disclose a network node
comprising memory and one or more processors. The
network node is operable to broadcast a location of a
time and/or frequency resource of a first Physical Ran-
dom Access Channel (PRACH). The first PRACH has a
static location. The network node is operable to deter-
mine a location of a time and/or frequency resource for
a second PRACH. The location of the second PRACH
determined dynamically. The network node is operable
to communicate downlink control information to a wire-
less device. The downlink control information indicates
the location of the second PRACH. The network node is
operable to receive a random access attempt from the
wireless device. The random access attempt is received
via the first PRACH or the second PRACH. The network
node is operable to communicate a random access re-
sponse to the wireless device.
[0021] In certain examples, the time and/or frequency
resource of the first PRACH is defined according to a
legacy 3GPP standard. In certain examples, the first
PRACH uses at least a portion of a same subframe as
the second PRACH and the first PRACH uses different
subcarriers than the second PRACH. In certain exam-
ples, the downlink control information implicitly or explic-
itly indicates a preamble sequence to be used by the
wireless device when sending random access attempts
via the second PRACH. In certain examples, the location
of the second PRACH is determined dynamically based
on granting a semi persistent uplink grant for the second
PRACH resource to the wireless device. In certain ex-
amples, the method further comprises broadcasting a
message indicating that the network node supports the
second PRACH.
[0022] Certain examples disclose a method in a wire-
less device. The method receives a location of a time
and/or frequency resource of a first Physical Random
Access Channel (PRACH) from a network node. The first
PRACH has a static location. The method receives down-
link control information from the network node. The down-
link control information indicates the location of a second
PRACH. The second PRACH has a dynamic location.
The method communicates a random access attempt via
the second PRACH.

[0023] In certain examples, the method further com-
prises receiving a message indicating that the network
node supports the second PRACH and, in response,
monitoring the downlink control information to determine
the location of the second PRACH.
[0024] In certain examples, the method further com-
prises communicating a random access attempt via the
first PRACH in response to determining that the random
access attempt via the second PRACH is unsuccessful.
[0025] In certain examples, the method further com-
prises communicating a random access attempt via the
first PRACH in response to determining that there is no
second PRACH.
[0026] Certain examples disclose a wireless device
comprising a memory and one or more processors. The
wireless device is operable to receive a location of a time
and/or frequency resource of a first Physical Random
Access Channel (PRACH) from a network node. The first
PRACH has a static location. The wireless device is op-
erable to receive downlink control information from the
network node. The downlink control information indicates
the location of a second PRACH. The second PRACH
has a dynamic location. The wireless device is operable
to communicate a random access attempt via the second
PRACH.
[0027] In certain examples, the wireless device is fur-
ther operable to receive a message indicating that the
network node supports the second PRACH and, in re-
sponse, monitor the downlink control information to de-
termine the location of the second PRACH.
[0028] In certain examples, the wireless device is fur-
ther operable to communicate a random access attempt
via the first PRACH in response to determining that the
random access attempt via the second PRACH is unsuc-
cessful.
[0029] In certain examples, the wireless device is fur-
ther operable to communicate a random access attempt
via the first PRACH in response to determining that there
is no second PRACH.
[0030] In certain examples, the time and/or frequency
resource of the first PRACH is defined according to a
legacy 3GPP standard. In certain examples, the first
PRACH uses at least a portion of a same subframe as
the second PRACH and the first PRACH uses different
subcarriers than the second PRACH. In certain exam-
ples, the downlink control information implicitly or explic-
itly indicates a preamble sequence to be used by the
wireless device when sending random access attempts
via the second PRACH. In certain examples, receiving
the downlink control information indicating the location
of the second PRACH implicitly or explicitly indicates that
the wireless device is to override the first PRACH.
[0031] Certain embodiments of the present disclosure
may provide one or more technical advantages. As an
example, certain embodiments shorten the latency as-
sociated with legacy random access procedures. As an-
other example, certain embodiments configure conten-
tion-free access for a larger number of UEs compared to
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legacy, e.g., due to a certain frequency allocation, such
as center-6 physical resource blocks (PRBs). As another
example, low-latency UEs (UEs using the sPRACH) do
not increase the load of the legacy PRACH channel or
processing of legacy RACH procedure. As another ex-
ample, a dedicated random access region for the
sPRACH avoids traffic mixing and avoids the need for a
complete design change. As another example, certain
embodiments allow for resource use flexibility and load
balancing. Flexible scheduling can be controlled by the
MAC layer. As another example, shorter preamble for-
mats can be configured with reduced TTI lengths or with
legacy TTI lengths. Certain embodiments may have all,
some, or none of these advantages. Other advantages
will be apparent to persons of ordinary skill in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032]

FIGURE 1 illustrates an example message flow for
a contention based random access procedure in the
case of initial access, as known in the prior art.
FIGURE 2 illustrates an example message flow for
a of contention free random access in the case of
initial access, as known in the prior art.
FIGURE 3A illustrates an example of a flowchart for
a contention-free random access procedure, in ac-
cordance with certain embodiments of the present
disclosure.
FIGURE 3B illustrates an example of a message flow
for a contention-free random access procedure, in
accordance with certain embodiments of the present
disclosure.
FIGURE 4A illustrates an example of a resource grid
configured with a low-latency physical random ac-
cess channel, in accordance with certain embodi-
ments of the present disclosure.
FIGURE 4B illustrates an example of a resource grid
configured with a low-latency physical random ac-
cess channel, in accordance with certain embodi-
ments of the present disclosure.
FIGURE 5 illustrates an example of a resource grid
configured with a low-latency physical random ac-
cess channel, in accordance with certain embodi-
ments of the present disclosure.
FIGURE 6 illustrates an example of a resource grid
configured with a low-latency physical random ac-
cess channel, in accordance with certain embodi-
ments of the present disclosure.
FIGURE 7 illustrates an example of a message flow
for random access, in accordance with certain em-
bodiments of the present disclosure.
FIGURE 8 illustrates an example block diagram of
a wireless communication network, in accordance
with certain embodiments of the present disclosure.
FIGURE 9 illustrates an example block diagram of
a wireless device, in accordance with certain em-

bodiments of the present disclosure.
FIGURE 10 illustrates an example block diagram of
a network node, in accordance with certain embod-
iments of the present disclosure.
FIGURE 11 illustrates an example block diagram of
components of a wireless device, in accordance with
certain embodiments of the present disclosure.
FIGURE 12 illustrates an example block diagram of
components of a network node, in accordance with
certain embodiments of the present disclosure.
FIGURE 13 illustrates an example of a message flow
for random access, in accordance with certain em-
bodiments of the present disclosure.
FIGURE 14 illustrates an example of a message flow
for random access, in accordance with certain em-
bodiments of the present disclosure.

DETAILED DESCRIPTION

[0033] Wireless networks use random access proce-
dures to initiate connections between wireless devices
110 and network nodes 120. The random access proce-
dures used in legacy wireless networks tend to introduce
latencies. For example, latencies can be introduced
when waiting for an opportunity to transmit random ac-
cess related messages, when transmitting the random
access related messages over the wireless interface,
and/or when processing the random access related mes-
sages. The present disclosure proposes solutions that
may reduce latencies associated with random access
procedures. The proposed solutions include defining and
scheduling uplink resources for a new physical random
access channel, referred to herein as the sPRACH, and
defining procedures for using the sPRACH. For example,
the present disclosure includes procedures that wireless
devices 110 (which are interchangeably referred to here-
in as UEs) can use when transmitting random access
preambles via the sPRACH and procedures that network
nodes 120 can use when receiving random access pre-
ambles via the sPRACH.
[0034] In an embodiment, the sPRACH resources are
defined in the LTE resource grid in a way that legacy UEs
are not affected. For example, legacy UEs are not sched-
uled on the resources reserved for the sPRACH. The
sPRACH uses a shorter preamble sequence than the
legacy preamble sequence. As examples, FIGURES 4-5
described below illustrate embodiments in which 4
OFDM symbols are reserved for the sPRACH (as com-
pared to the 14 OFDM symbols reserved for the legacy
preamble sequence), and FIGURE 6 described below
illustrates an embodiment in which 3 OFDM symbols are
reserved for the sPRACH (as compared to the 14 OFDM
symbols reserved the legacy preamble sequence). The
shorter preamble sequences decrease latency. The
sPRACH can be scheduled in various ways depending
on factors such as whether the random access is con-
tention-based or contention-free.
[0035] In one embodiment, shorter preamble sequenc-
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es make it possible to multiplex a number of UEs in the
same legacy TTI (1 ms) both in the time and code do-
mains. Depending on the length of the preamble, it could
also be possible to have the preamble sent within the
same legacy TTI that is used to send and/or receive sub-
sequent messages, such as the random access re-
sponse message. As an example, assume a 200 ms pre-
amble N x 100 ms processing M x 100 ms random access
reception where (2+N+M) <= 10. This would require de-
fining sPUSCH and downlink resources in a compatible
way (see e.g., FIGURE 4A).
[0036] Certain embodiments are described using
shortened TTI versions of the current LTE physical chan-
nels, e.g., shortened-Physical Downlink Control Channel
(sPDCCH), shortened-Physical Downlink Shared Chan-
nel (sPDSCH), and shortened-Physical Uplink Shared
Channel (sPUSCH). The exact name of these channels
may be different, but the idea is that these channels are
defined and used for shorter TTI than the current 14
OFDM symbols. The solutions would work if future 3GPP
releases introduce shorter TTIs (see e.g., FIGURE 6),
and also if the legacy TTI structure is kept by defining
the sPRACH inside existing TTIs in the LTE resource
grid (see e.g., FIGURES 4-5).
[0037] FIGURES 3A-3B illustrates examples of con-
tention-free random access procedures, in accordance
with certain embodiments of the present disclosure. In
general, the contention-free random access alternative
schedules the sPRACH in downlink control information
(DCI) dynamically. This means wireless device 110 lis-
tens to the control channel (e.g., PDCCH/EPDCCH/sP-
DCCH) and decodes DCI, which further indicates avail-
able sPRACH resources. Network node 120 also in-
structs wireless device 110 to use a specific preamble
so that a separate UE identity does not need to be sent
during the random access procedure.
[0038] In one embodiment, the used sPRACH resourc-
es and/or preamble sequence are derived through the
used Cell Radio Network Temporary Identifier (C-RNTI)
or similar identifier used to address downlink control in-
formation to specific wireless devices 110. The derivation
can be done by using a function that maps the used iden-
tifier (e.g., C-RNTI) to the preamble/sPRACH resources.
That is, the used preamble/sPRACH resources = f(C-
RNTI).
[0039] In the flow chart illustrated in FIGURE 3A, at
step 30, network node 120 broadcasts a first Physical
Random Access Channel (sPRACH) configuration or di-
rectly configures wireless device 110 to use the sPRACH.
At step 32, network node 120 sends downlink control
information (DCI) including a wireless device identifier
(e.g., C-RNTI). For example, the DCI may include a cyclic
redundancy check (CRC) that has been scrambled with
the C-RNTI. In one alternative, the procedure continues
to step 34 (omitting step 36), and wireless device 110
checks for its C-RNTI, reads the DCI, and sends a pre-
amble sequence on the sPRACH resources indicated in
the DCI. In another alternative, the procedure continues

from step 32 to step 36 (omitting step 34), and wireless
device 110 checks for its C-RNTI, reads the DCI, and
implicitly derives the used preamble and/or sPRACH re-
sources through the used C-RNTI.
[0040] In one embodiment the sPRACH resources
which are used are mapped to the same resources used
for sPUSCH, when these sPUSCH resources are free
(not scheduled).
[0041] FIGURE 3B illustrates example steps for a con-
tention-free procedure. The method begins with network
node 120 (e.g., an eNB) detecting the arrival of downlink
data for wireless device 110. At step 40, network node
120 instructs wireless device 110 to select a specific ran-
dom access preamble and gives the sPRACH configu-
ration to be used by the wireless device 110. The sign-
aling is done via the MAC layer using DCI over PDCCH
or EPDCCH or sPDCCH (or any similar downlink control
channel defined for this purpose). In one embodiment,
embodiment A, some of the legacy DCI formats are re-
used for this purpose, for example DCI format 1A. In an-
other embodiment, embodiment B, a new DCI format is
defined containing at least information on what preamble
sequence to use. Additionally, the sPRACH resource to
be used can be included. Additionally, a semi persistent
grant might be given, which specifies the maximum du-
ration of the grant.
[0042] A MAC entity of wireless device 110 receives
the DCI over the PDCCH (or EPDCCH or sPDCCH), and
at step 42 wireless device 110 transmits the signaled
preamble using the sPRACH channel. The used pream-
ble and/or sPRACH resource to be used can be signaled
explicitly in DCI or derived implicitly, e.g., from the used
C-RNTI.
[0043] At step 44, network node 120 answers by send-
ing a Random Access Response (RAR) to the UE, con-
taining at least timing alignment information. In certain
embodiments, this RAR is carried by sPDSCH in order
to reduce latency. (Optionally, the RAR can be carried
by PDSCH).
[0044] In an example embodiment where the DCI is
sent over PDCCH, the actual sPRACH channel is located
in the same subframe with the corresponding PDCCH.
This can be done when the preambles are short enough
so they will fit in the same subframe. In this case the
preamble sequence length would be 11 OFDM symbols
at maximum, preferably less to account for distant-de-
pendent time uncertainty. See FIGURE 5 for an example
of the resource grid for preamble length of 4 OFDM sym-
bols.
[0045] Similarly, in alternative embodiments, if other
types of control channels are used, the sPRACH resourc-
es could be located in the same subframe if the control
channel is located earlier in time domain compared to
sPRACH resources, so that the DCI can be decoded be-
fore UE starts sending the preamble sequence.
[0046] While the particular embodiments are de-
scribed above in terms of particular methods, as indicat-
ed above, these methods may be performed by particular
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network nodes (e.g., eNB, UE, etc.). These nodes may
comprise a processor and a memory containing compu-
ter-executable instructions. When these instructions are
executed by the processor, the network node is thereby
operative to perform the steps discussed above. These
network nodes are discussed in more detail below with
regard to FIGURES 8-12 below.
[0047] The preceding examples have been described
in the context of contention-free random access. In ad-
dition, or in the alternative, certain embodiments may
support contention-based random access. In the conten-
tion-based random access alternative, one or more wire-
less devices 110 receive a grant for using the sPRACH
resources, and the wireless devices 110 transmit if they
need. This can result in contention if several wireless
devices 110 select the same preamble to be transmitted
over the same resources at the same time. However,
different sPRACH preambles from different users can be
detected independently by the use of different root pre-
amble sequences or by different cyclic shifts of the root
preamble sequences.
[0048] In one embodiment, semi-persistent scheduling
(SPS) or a similar scheme is used to schedule the used
sPRACH resources, e.g., within the SPS grant. This
scheduling is done by sending a persistent "grant" for
wireless devices 110 supporting and using the sPRACH
feature. The grant should include at least the location of
the used resources (time and frequency) and the perio-
dicity of the sPRACH if it is not scheduled continuously.
When the sPRACH resources are not expected to be
used anymore the grant can be released.
[0049] If contention is detected, it can be resolved us-
ing similar mechanism currently used during the random
access procedure.
[0050] While the particular embodiments are de-
scribed above in terms of particular methods, as indicat-
ed above, these methods may be performed by particular
network nodes (e.g., eNB, UE, etc.). These nodes may
comprise a processor and a memory containing compu-
ter-executable instructions. When these instructions are
executed by the processor, the network node is thereby
operative to perform the steps discussed above. These
network nodes are discussed in more detail below with
regard to FIGURES 8-12 below.
[0051] FIGURES 4-6 illustrate examples of resource
grids that can be configured to include the sPRACH. In
the contention-free case, the sPRACH is scheduled dy-
namically and thus there is no need for a static configu-
ration (other than network node 120 knowing that wire-
less device 110 supports using sPRACH). In another al-
ternative, the RRC protocol is used to configure a semi-
static set of possible sPRACH resources, where the spe-
cific resources used are signaled to wireless device 110.
The configuration can be broadcasted in system infor-
mation or sent to wireless devices 110 using dedicated
signaling, as in legacy operation. Similarly, the available
set of preambles, if not fixed in the specification, can be
signaled using dedicated RRC signaling or alternatively

in broadcasted system information.
[0052] In the contention-free case, the sPRACH could
be statically configured (as PRACH today). However,
more dynamic scheduling may be preferable. SPS or a
similar scheme could be used for more dynamic reser-
vation and release of the sPRACH resources.
[0053] In one embodiment, the dynamic sPRACH con-
figuration by a new DCI format depends on a semi per-
sistent uplink grant. Here, the sPRACH is for example
configured to use the same frequency allocation as in
the SPS, but can be triggered to be transmitted at a spe-
cific time by a dynamic grant.
[0054] FIGURE 4A illustrates an LTE uplink resource
grid in which the horizontal dimension is labeled by
OFDM symbols and the vertical dimension is labeled by
physical resource blocks (PRBs). One full (legacy) PRB-
pair would map to one row and OFDM symbols 1-14. The
resource grid consists of two resource block pairs in time
domain (a first set of OFDM symbols 1-14 followed by a
second set of OFDM symbols 1-14) and 20 resource
blocks in frequency domain (PRBs 1-20). In FIGURE 4A,
"PU" refers to PUCCH and "L" refers to the legacy
PRACH channel which in this example is on the first PRB-
pair (subframe) and the periodicity is larger than 1. The
sPRACH can be scheduled within the uplink resource
grid. In FIGURE 4A, "S" refers to sPRACH, which in this
example is scheduled over 6 PRBs in frequency. In the
example, the frequency location of the sPRACH (PRBs
4-9) is not the same as the frequency location of the
PRACH (PRBs 8-13). In the example, the sPRACH uses
4 OFDM symbols (OFDM Sym 1-4 in the second set of
symbols), which is shorter than the 14 symbols used by
the legacy PRACH channel (OFDM Sym 1-14 in the first
set of symbols). The striped area "---" after sPRACH
could either contain further sPRACH resources/se-
quences (e.g., for longer preambles) or some other uplink
resources for wireless devices 110 supporting short TTIs
(such as sPUSCH resources).
[0055] FIGURE 4B is generally similar to FIGURE 4A,
however, FIGURE 4B illustrates an example in which the
sPRACH (S) uses at least a portion of the same subframe
as the legacy PRACH (L) (e.g., both use OFDM Sym 1-4
in the first set of symbols) and the sPRACH uses one or
more different subcarriers than the legacy PRACH (e.g.,
the sPRACH uses PRBs 3-8, whereas the legacy
PRACH uses different PRBs 9-14).
[0056] As described above, it could also be possible
to read the downlink control channel during the first
OFDM symbols in a legacy TTI structure, so that the ac-
tual sPRACH channel would be later (in the same legacy
subframe), enabling fast sending of the preambles im-
mediately after the received downlink control information.
FIGURE 5 illustrates an example where the preamble
over sPRACH is sent after reading the DCI in the used
downlink control channel, assumed in this example to be
located in the first 3 OFDM symbols of a TTI. Figure 6
shows a further alternative with shorter TTI length. FIG-
URE 6 illustrates an example of shorter TTI lengths of 4
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OFDM symbols. The symbol before the sPRACH chan-
nel (shown as "X" in the figure) is used to receive and
decode the DCI on a downlink control channel, and the
remaining 3 OFDM symbols of the TTI are spent in the
preamble transmission over sPRACH.
[0057] FIGURE 7 illustrates an example of a message
flow, in accordance with certain embodiments of the
present disclosure. At step 700, network node 120 broad-
casts a location of a time and/or frequency resource of
a first Physical Random Access Channel (PRACH). The
first PRACH has a static location. For example, in certain
embodiments the time and/or frequency resource of the
first PRACH is defined according to a legacy 3GPP stand-
ard. This may allow legacy wireless devices (i.e., devices
that do not support the second PRACH) to continue to
access the network via the first PRACH using legacy pro-
cedures.
[0058] Optionally, network node 120 broadcasts a
message at step 702 indicating that the network node
supports a second PRACH. Wireless device 110 may
receive the message and, in response, monitor downlink
control information to determine the location of the sec-
ond PRACH. At step 704, network node 120 determines
a location of a time and/or frequency resource for the
second PRACH. The location of the second PRACH is
determined dynamically. For example, in certain embod-
iments the location of the second PRACH is determined
dynamically based on granting a semi persistent uplink
grant for the second PRACH resource to the wireless
device. In another example, the location of second
PRACH is based on a placement of transmissions from
other UEs. For example, the other UEs might have the
benefit of a large continuous frequency allocation such
that the sPRACH should be placed on the edge of the
spectrum. In yet another example, the sPRACH is placed
on other resources as compared to placements of
sPRACH by other network nodes. In this way, the inter-
ference, or risk for colliding PRACH preambles, is re-
duced. FIGURES 4-6 illustrate resource grids showing
example locations of the first PRACH (labeled "L") and
the second PRACH (labeled "S"). The example locations
include time resources (e.g., one or more OFDM sym-
bols) and frequency resources (e.g., one or more PRBs).
In certain embodiments, the second PRACH is shorter
than the first PRACH. As an example, FIGURES 4-5 each
use 14 OFDM symbols for the first PRACH and 4 OFDM
symbols for the second PRACH. Using a shorter PRACH
may allow for latency reduction during random access
procedures via the second PRACH.
[0059] In certain embodiments, the first PRACH uses
at least a portion of a same subframe as the second
PRACH, and the first PRACH uses one or more different
subcarriers than the second PRACH (see e.g., FIGURE
4B). In certain embodiments, a single subframe compris-
es both (a) the downlink control information that indicates
the location of the second PRACH, and (b) the second
PRACH. For example, FIGURE 5 illustrates an embod-
iment in which the downlink control information that indi-

cates the location of the second PRACH may be located
in the second OFDM symbols 1, 2, and 3 (marked "---")
and the second PRACH may be located in the second
OFDM symbols 4, 5, 6, and 7 (marked "S").
[0060] At step 706, network node 120 communicates
downlink control information to wireless device 110. The
downlink control information indicates the location of the
second PRACH. In certain embodiments, the downlink
control information implicitly or explicitly indicates the
preamble sequence to be used by the wireless device
when sending random access attempts via the second
PRACH. In certain embodiments, the downlink control
information implicitly or explicitly indicates that wireless
device 110 is to override the first PRACH. For example,
wireless device 110 may prioritize the second PRACH
such that random access attempts are communicated
via the second PRACH unless a determination is made
to fall back to the first PRACH, such as discussed below
with respect to FIGURES 13-14.
[0061] At step 708, wireless device 110 communicates
a random access attempt to network node 120. In certain
embodiments, the random access attempt comprising a
preamble sequence that wireless device 110 communi-
cates via the first PRACH or the second PRACH. At step
710, network node 120 communicates a random access
response to wireless device 110. At step 712, wireless
device 110 and network node 120 proceed with connect-
ing an RRC connection.
[0062] Although the described solutions may be imple-
mented in any appropriate type of telecommunication
system supporting any suitable communication stand-
ards and using any suitable components, particular em-
bodiments of the described solutions may be implement-
ed in an LTE network, such as that illustrated in FIGURE
8.
[0063] As shown in FIGURE 8, the example network
may include one or more instances of wireless devices
110 and network nodes 120. Examples of wireless de-
vices 110 include conventional user equipment (UEs)
and machine type communication (MTC) / machine-to-
machine (M2M) UEs. Examples of network nodes 120
include radio access nodes, such eNodeBs or other base
stations capable of communicating with wireless devices
110. The network may also include any additional ele-
ments suitable to support communication between wire-
less devices 110 or between a wireless device 110 and
another communication device (such as a landline tele-
phone). Although the illustrated wireless devices 110
may represent communication devices that include any
suitable combination of hardware and/or software, these
wireless communication devices may, in particular em-
bodiments, represent devices such as the example wire-
less device 110 illustrated in greater detail by FIGURE
9. Similarly, although the illustrated network node 120
may represent network nodes that include any suitable
combination of hardware and/or software, these nodes
may, in particular embodiments, represent devices such
as the example network node 120 illustrated in greater
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detail by FIGURE 10.
[0064] As shown in FIGURE 9, the example wireless
device 110 includes an antenna, a transceiver 112, a
processor 114, and a memory 116. In particular embod-
iments, some or all of the functionality described above
as being provided by UEs, MTC or M2M devices, and/or
any other types of wireless communication devices may
be provided by the device processor 114 executing in-
structions stored on a computer-readable medium, such
as the memory 116 shown in FIGURE 9. Alternative em-
bodiments of wireless device 110 may include additional
components beyond those shown in FIGURE 9 that may
be responsible for providing certain aspects of the de-
vice’s functionality, including any of the functionality de-
scribed above and/or any functionality necessary to sup-
port the solution described above.
[0065] As shown in FIGURE 10, the example network
node 120 includes an antenna, a transceiver 122, a proc-
essor 124, a memory 126, and a network interface 128.
In particular embodiments, some or all of the functionality
described above as being provided by a radio access
node, a base station, a node B, an enhanced node B, a
base station controller, a radio network controller, a relay
station and/or any other type of network node may be
provided by the node processor 124 executing instruc-
tions stored on a computer-readable medium, such as
the memory 126 shown in FIGURE 10. Alternative em-
bodiments of network node 120 may include additional
components responsible for providing additional func-
tionality, including any of the functionality identified above
and/or any functionality necessary to support the solution
described above.
[0066] FIGURE 11 illustrates an example of compo-
nents that may be included in wireless device 110. The
components include random access module 130 and
connection setup module 132. In certain embodiments,
random access module 130 receives (700) a location of
a time and/or frequency resource of a first Physical Ran-
dom Access Channel (PRACH) from a network node
(120), the first PRACH having a static location, and re-
ceives (706) downlink control information from the net-
work node, the downlink control information indicating
the location of a second PRACH, the second PRACH
having a dynamic location. Connection setup module 132
communicates a random access attempt via the first
PRACH and/or the second PRACH and facilitates con-
nection of the RRC. In certain embodiments, modules
130 and/or 132 may be implemented by processor 114
of FIGURE 9.
[0067] FIGURE 12 illustrates an example of compo-
nents that may be included in network node 120. The
components include first PRACH module 140, second
PRACH module 142, and connection setup module 144.
In certain embodiments, first PRACH module 140 broad-
casts (700) a location of a time and/or frequency resource
of a first Physical Random Access Channel (PRACH),
the first PRACH having a static location. Second PRACH
module 142 determines (704) a location of a time and/or

frequency resource for a second PRACH, the location of
the second PRACH determined dynamically, and com-
municates (706) downlink control information to a wire-
less device 110, the downlink control information indicat-
ing the location of the second PRACH. Connection setup
module 144 receives (708) a random access attempt
from the wireless device via the first PRACH or the sec-
ond PRACH, communicates (710) a random access re-
sponse to the wireless device, and facilitates connection
of the RRC. In certain embodiments, modules 140, 142,
and/or 144 may be implemented by processor 124 of
FIGURE 10.
[0068] FIGURE 13 illustrates an example of a message
flow, in accordance with certain embodiments of the dis-
closure. At step 1300, network node 120 broadcasts a
location of a time and/or frequency resource of a first
PRACH. The first PRACH has a static location. Wireless
device 110 may determine that there is no second
PRACH, for example, if wireless device 110 has not re-
ceived any grant of a second PRACH or if a previous
grant of a second PRACH has ended. If wireless device
110 determines to make an access attempt when there
is no second PRACH, at step 1302 wireless device 110
communicates the random access attempt via the first
PRACH in response to determining that there is no sec-
ond PRACH. At step 1304, network node 120 communi-
cates a random access response to wireless device 110.
At step 1306, wireless device 110 and network node 120
perform procedures for establishing an RRC connection.
The RRC connection may be disconnected (not shown)
when the connection is no longer needed.
[0069] At step 1308, network node 120 dynamically
determines a location for a second PRACH. At step 1310,
network node 120 communicates downlink control infor-
mation to wireless device 120. The downlink control in-
formation indicates the location of the second PRACH
and implicitly or explicitly indicates that the wireless de-
vice is to override the first PRACH. At step 1312, wireless
device 110 communicates a random access attempt via
the second PRACH (rather than the first PRACH, which
has been overridden). At step 1314, network node 120
communicates a random access response, and at step
1316 wireless device 110 and network node 120 perform
procedures for establishing an RRC connection. Wire-
less device 110 may fall back to the first PRACH for sub-
sequent random access attempts, for example, in re-
sponse to a determination that there is no second PRACH
(e.g., if the grant of second PRACH ends) or in response
to a determination that random access attempts using
the second PRACH are unsuccessful, as discussed with
respect to FIGURE 14 below.
[0070] FIGURE 14 illustrates an example of a message
flow, in accordance with certain embodiments of the dis-
closure. At step 1400, network node 120 broadcasts a
location of a time and/or frequency resource of a first
PRACH. The first PRACH has a static location. At step
1402, network node 120 dynamically determines a loca-
tion for a second PRACH. At step 1404, network node
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120 communicates downlink control information to wire-
less device 120. The downlink control information indi-
cates the location of the second PRACH and implicitly or
explicitly indicates that the wireless device is to override
the first PRACH. At step 1406, wireless device 110 com-
municates a random access attempt via the second
PRACH (rather than the first PRACH, which has been
overridden). At step 1408, wireless device 110 deter-
mines that the random access attempt via the second
PRACH is unsuccessful. As an example, wireless device
110 may determine that the random access attempt is
unsuccessful if a random access response is not re-
ceived from network node 120 within a certain number
of attempts or within a pre-determined time period. In
response to determining that the random access attempt
via the second PRACH is unsuccessful, wireless device
110 communicates a random access attempt via the first
PRACH at step 1410. At step 1412, network node 120
communicates a random access response, and at step
1414 wireless device 110 and network node 120 perform
procedures for establishing an RRC connection.
[0071] Reference has been made herein to various
embodiments. However, a person skilled in the art would
recognize numerous variations to the described embod-
iments that would still fall within the scope of the claims.
Any two or more embodiments described in this docu-
ment may be combined in any suitable way with each
other. Furthermore, the examples can be adapted in suit-
able radio access technologies.
[0072] The method examples described herein de-
scribes example methods through method 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 disclosed
examples. Furthermore, some method steps may be per-
formed in parallel even though they have been described
as being performed in sequence. Some method steps
may be added or omitted without departing from the
scope of the disclosure.
[0073] 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 limiting. Con-
trarily, these partitions are merely examples. Functional
blocks described herein as one unit may be split into two
or more units. In the same manner, functional blocks that
are described herein as being implemented as two or
more units may be implemented as a single unit without
departing from the scope of the claims.
[0074] Hence, it should be understood that the details
of the described embodiments are merely for illustrative
purpose and by no means limiting. Instead, all variations
that fall within the range of the claims are intended to be
embraced therein.

Claims

1. A method in a network node (120), the method com-

prising:

broadcasting (700) a location of a time and/or
frequency resource of a first Physical Random
Access Channel, PRACH, the first PRACH hav-
ing a static location;
determining (704) a location of a time and/or fre-
quency resource for a second PRACH, wherein
the location of the second PRACH is determined
dynamically;
communicating (706) downlink control informa-
tion to a wireless device (110), the downlink con-
trol information indicating the location of the sec-
ond PRACH;
receiving (708) a random access attempt from
the wireless device, the random access attempt
received via the first PRACH or the second
PRACH; and
communicating (710) a random access re-
sponse to the wireless device, characterized in
that: a preamble of the second PRACH is short-
er than a preamble of the first PRACH, which is
a legacy preamble which occupies fourteen
symbols; and a single subframe comprises both:
the downlink control information that indicates
the location of the second PRACH, and the sec-
ond PRACH.

2. The method of Claim 1, wherein:

the first PRACH uses at least a portion of a same
subframe as the second PRACH; and
the first PRACH uses different subcarriers than
the second PRACH.

3. The method of any of Claims 1-2, further comprising:
broadcasting (702) a message indicating that the
network node supports the second PRACH.

4. The method of any of Claims 1-3, wherein downlink
control information indicates a preamble sequence
to be used by the wireless device when sending ran-
dom access attempts via the second PRACH.

5. The method of any of Claims 1-4, wherein the loca-
tion of the second PRACH is determined dynamically
based on granting a semi persistent uplink grant for
the second PRACH resource to the wireless device.

6. A network node (120) comprising memory (126) and
one or more processors (124), the network node op-
erable to:
perform the method as claimed in any one of Claims
1 to 5.

7. A method in a wireless device (110), the method
comprising:
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receiving (700) a location of a time and/or fre-
quency resource of a first Physical Random Ac-
cess Channel, PRACH, from a network node
(120), the first PRACH having a static location;
receiving (706) downlink control information
from the network node (120), the downlink con-
trol information indicating the location of a sec-
ond PRACH, wherein the location of the second
PRACH is determined dynamically; and
communicating (708) a random access attempt
via the first PRACH or the second PRACH, char-
acterized in that: a preamble of the second
PRACH is shorter than a preamble of the first
PRACH, which is a legacy preamble which oc-
cupies fourteen symbols; and a single subframe
comprises both: downlink control information
that indicates the location of the second PRACH,
and the second PRACH.

8. The method of Claims 7, wherein:

the first PRACH uses at least a portion of a same
subframe as the second PRACH; and
the first PRACH uses different subcarriers than
the second PRACH.

9. The method of any of Claims 7-8, further comprising:
in response to receiving (702) a message indicating
that the network node supports the second PRACH,
monitoring downlink control information to determine
the location of the second PRACH.

10. The method of any of Claims 7-9, wherein downlink
control information indicates a preamble sequence
to be used by the wireless device when sending ran-
dom access attempts via the second PRACH.

11. The method of any of Claims 7-10, further compris-
ing:
communicating (1410) a random access attempt via
the first PRACH in response to determining that the
random access attempt via the second PRACH is
unsuccessful.

12. The method of any of Claims 7-11, further compris-
ing:
communicating (1302) a random access attempt via
the first PRACH in response to determining that there
is no second PRACH.

13. The method of any of Claims 7-12, wherein receiving
(706) the location of a time and/or frequency re-
source of the second PRACH indicates that the wire-
less device is to override the first PRACH.

14. A wireless device (110) comprising a memory (116)
and one or more processors (114), the wireless de-
vice operable to: perform the method as claimed in

any one of claims 7 to 13.

Patentansprüche

1. Verfahren in einem Netzwerkknoten (120), wobei
das Verfahren umfasst:

Senden per Broadcast (700) einer Position einer
Zeit- und/oder Frequenzressource eines ersten
physikalischen Direktzugriffskanals, PRACH,
wobei der erste PRACH eine statische Position
aufweist;
Bestimmen (704) einer Position einer Zeit-
und/oder Frequenzressource für einen zweiten
PRACH, wobei die Position des zweiten
PRACHs dynamisch bestimmt wird;
Kommunizieren (706) von Downlink-Steuerin-
formation an eine drahtlose Vorrichtung (110),
wobei die Steuerinformationen die Position des
zweiten PRACHs anzeigen;
Empfangen (708) eines Direktzugriffsversuchs
von der drahtlosen Vorrichtung, wobei der Di-
rektzugriffsversuch über den ersten PRACH
oder den zweiten PRACH empfangen wird; und
Kommunizieren (710) einer Direktzu-
griffsantwort an die drahtlose Vorrichtung, da-
durch gekennzeichnet, dass eine Präambel
des zweiten PRACHs kürzer als eine Präambel
des ersten PRACHs ist, die eine Legacy-Prä-
ambel ist, die vierzehn Symbole belegt; und ein
einziger Unterrahmen sowohl die Downlink-
Steuerinformationen, welche die Position des
zweiten PRACHs anzeigen, als auch den zwei-
ten PRACH umfasst.

2. Verfahren nach Anspruch 1, wobei:

der erste PRACH mindestens einen Teil eines
gleichen Unterrahmens wie der zweite PRACH
verwendet; und
der erste PRACH andere Unterträger als der
zweiten PRACH verwendet.

3. Verfahren nach einem der Ansprüche 1 bis 2, ferner
umfassend:
Senden per Broadcast (702) einer Nachricht, die an-
zeigt, dass der Netzwerkknoten den zweiten PRACH
unterstützt.

4. Verfahren nach einem der Ansprüche 1 bis 3, wobei
die Downlink-Steuerinformationen eine Präambel-
folge anzeigen, die von der drahtlosen Vorrichtung
beim Senden von Direktzugriffsversuchen über den
zweiten PRACH verwendet werden soll.

5. Verfahren nach einem der Ansprüche 1 bis 4, wobei
die Position des zweiten PRACHs basierend auf ei-
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nem Erteilen einer semipersistenten Uplink-Freiga-
be für die Ressource des zweiten PRACHs an die
drahtlose Vorrichtung dynamisch bestimmt wird.

6. Netzwerkknoten (120), umfassend einen Speicher
(126) und einen oder mehreren Prozessoren (124),
wobei der Netzwerkknoten ausgelegt ist zum:
Durchführen des Verfahrens nach einem der An-
sprüche 1 bis 5.

7. Verfahren in einer drahtlosen Vorrichtung (110), wo-
bei das Verfahren umfasst:

Empfangen (700) einer Position einer Zeit-
und/oder Frequenzressource eines ersten phy-
sikalischen Direktzugriffskanals, PRACH, von
einem Netzwerkknoten (120), wobei der erste
PRACH eine statische Position aufweist;
Empfangen (706) von Downlink-Steuerinforma-
tionen vom Netzwerkknoten (120), wobei die
Downlink-Steuerinformationen die Position ei-
nes zweiten PRACHs anzeigen, wobei die Po-
sition des zweiten PRACHs dynamisch be-
stimmt wird; und
Kommunizieren (708) eines Direktzugriffsver-
suchs über den ersten PRACH oder den zweiten
PRACH, dadurch gekennzeichnet, dass eine
Präambel des zweiten PRACHs kürzer als eine
Präambel des ersten PRACHs ist, die eine Le-
gacy-Präambel ist, die vierzehn Symbole be-
legt; und ein einziger Unterrahmen sowohl die
Downlink-Steuerinformationen, welche die Po-
sition des zweiten PRACHs anzeigen, als auch
den zweiten PRACH umfasst.

8. Verfahren nach Anspruch 7, wobei:

der erste PRACH mindestens einen Teil eines
gleichen Unterrahmens wie der zweite PRACH
verwendet; und
der erste PRACH andere Unterträger als der
zweiten PRACH verwendet.

9. Verfahren nach einem der Ansprüche 7 bis 8, ferner
umfassend:
Überwachen von Downlink-Steuerinformationen,
um die Position des zweiten PRACHs zu bestimmen,
in Reaktion auf ein Empfangen (702) einer Nach-
richt, die anzeigt, dass der Netzwerkknoten den
zweiten PRACH unterstützt,

10. Verfahren nach einem der Ansprüche 7 bis 9, wobei
die Downlink-Steuerinformationen eine Präambel-
folge anzeigen, die von der drahtlosen Vorrichtung
beim Senden von Direktzugriffsversuchen über den
zweiten PRACH verwendet werden soll.

11. Verfahren nach einem der Ansprüche 7 bis 10, ferner

umfassend:
Kommunizieren (1410) eines Direktzugriffsversuchs
über den ersten PRACH in Reaktion auf ein Bestim-
men, dass der Direktzugriffsversuch über den zwei-
ten PRACH nicht erfolgreich ist.

12. Verfahren nach einem der Ansprüche 7 bis 11, ferner
umfassend:
Kommunizieren (1302) eines Direktzugriffsversuchs
über den ersten PRACH in Reaktion auf ein Bestim-
men, dass es keinen zweiten PRACH gibt.

13. Verfahren nach einem der Ansprüche 7 bis 12, wobei
das Empfangen (706) der Position einer Zeit-
und/oder Frequenzressource des zweiten PRACHs
anzeigt, dass die drahtlose Vorrichtung den ersten
PRACH außer Kraft setzen soll.

14. Drahtlose Vorrichtung (110), umfassend einen Spei-
cher (116) und einen oder mehrere Prozessoren
(114), wobei die drahtlose Vorrichtung zum Durch-
führen des Verfahrens nach einem der Ansprüche 7
bis 13 ausgelegt ist.

Revendications

1. Procédé dans un nœud de réseau (120), le procédé
comprenant :

la diffusion (700) d’un emplacement d’une res-
source de temps et/ou de fréquence d’un pre-
mier canal d’accès aléatoire physique, PRACH,
le premier PRACH ayant un emplacement
statique ;
la détermination (704) d’un emplacement d’une
ressource de temps et/ou de fréquence pour un
deuxième PRACH, dans lequel l’emplacement
du deuxième PRACH est déterminé
dynamiquement ;
la communication (706) d’informations de com-
mande de liaison descendante à un dispositif
sans fil (110), les informations de commande de
liaison descendante indiquant l’emplacement
du deuxième PRACH ;
la réception (708) d’une tentative d’accès aléa-
toire depuis le dispositif sans fil, la tentative d’ac-
cès aléatoire étant reçue via le premier PRACH
ou le deuxième PRACH ; et
la communication (710) d’une réponse d’accès
aléatoire au dispositif sans fil, caractérisé en
ce que : un préambule du deuxième PRACH
est plus court qu’un préambule du premier
PRACH, qui est un préambule d’héritage qui oc-
cupe quatorze symboles ; et une sous-trame
unique comprend à la fois : les informations de
commande de liaison descendante qui indi-
quent l’emplacement du deuxième PRACH et le
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deuxième PRACH.

2. Procédé selon la revendication 1, dans lequel :

le premier PRACH utilise au moins une portion
d’une même sous-trame que le deuxième
PRACH ; et
le premier PRACH utilise des sous-porteuses
différentes de celles du deuxième PRACH.

3. Procédé selon la revendication 1 ou 2, comprenant
en outre :
la diffusion (702) d’un message indiquant que le
nœud de réseau prend en charge le deuxième
PRACH.

4. Procédé selon l’une quelconque des revendications
1 à 3, dans lequel les informations de commande de
liaison descendante indiquent une séquence de
préambules à utiliser par le dispositif sans fil lors de
l’envoi de tentatives d’accès aléatoire via le deuxiè-
me PRACH.

5. Procédé selon l’une quelconque des revendications
1 à 4, dans lequel l’emplacement du deuxième
PRACH est déterminé dynamiquement sur la base
de l’octroi d’un octroi de liaison montante semi-per-
sistant pour la ressource du deuxième PRACH au
dispositif sans fil.

6. Nœud de réseau (120) comprenant une mémoire
(126) et un ou plusieurs processeurs (124), le nœud
de réseau étant utilisable pour :
réaliser le procédé selon l’une quelconque des re-
vendications 1 à 5.

7. Procédé dans un dispositif sans fil (110), le procédé
comprenant :

la réception (700) d’un emplacement d’une res-
source de temps et/ou de fréquence d’un pre-
mier canal d’accès aléatoire physique, PRACH,
depuis un nœud de réseau (120), le premier
PRACH ayant un emplacement statique ;
la réception (706) d’informations de commande
de liaison descendante depuis le nœud de ré-
seau (120), les informations de commande de
liaison descendante indiquant l’emplacement
d’un deuxième PRACH, dans lequel l’emplace-
ment du deuxième PRACH est déterminé
dynamiquement ; et
la communication (708) d’une tentative d’accès
aléatoire via le premier PRACH ou le deuxième
PRACH, caractérisé en ce que : un préambule
du deuxième PRACH est plus court qu’un
préambule du premier PRACH, qui est un
préambule d’héritage qui occupe quatorze
symboles ; et une sous-trame unique comprend

à la fois : des informations de commande de
liaison descendante qui indiquent l’emplace-
ment du deuxième PRACH et le deuxième
PRACH.

8. Procédé selon la revendication 7, dans lequel :

le premier PRACH utilise au moins une portion
d’une même sous-trame que le deuxième
PRACH ; et
le premier PRACH utilise des sous-porteuses
différentes de celles du deuxième PRACH.

9. Procédé selon la revendication 7 ou 8, comprenant
en outre :
en réponse à la réception (702) d’un message indi-
quant que le nœud de réseau prend en charge le
deuxième PRACH, la surveillance d’informations de
commande de liaison descendante pour déterminer
l’emplacement du deuxième PRACH.

10. Procédé selon l’une quelconque des revendications
7 à 9, dans lequel les informations de commande de
liaison descendante indiquent une séquence de
préambules à utiliser par le dispositif sans fil lors de
l’envoi de tentatives d’accès aléatoire via le deuxiè-
me PRACH.

11. Procédé selon l’une quelconque des revendications
7 à 10, comprenant en outre :
la communication (1410) d’une tentative d’accès
aléatoire via le premier PRACH en réponse à la dé-
termination que la tentative d’accès aléatoire via le
deuxième PRACH a échoué.

12. Procédé selon l’une quelconque des revendications
7 à 11, comprenant en outre :
la communication (1302) d’une tentative d’accès
aléatoire via le premier PRACH en réponse à la dé-
termination qu’il n’y a pas de deuxième PRAC.

13. Procédé selon l’une quelconque des revendications
7 à 12, dans lequel la réception (706) de l’emplace-
ment d’une ressource de temps et/ou de fréquence
du deuxième PRACH indique que le dispositif sans
fil doit neutraliser le premier PRACH.

14. Dispositif sans fil (110) comprenant une mémoire
(116) et un ou plusieurs processeurs (114), le dis-
positif sans fil étant utilisable pour : réaliser le pro-
cédé selon l’une quelconque des revendications 7 à
13.
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