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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a method and
mobile terminal for requesting resources for transmitting
data on uplink within a mobile communication system.
Further the invention relates to a network entity for allo-
cating uplink resources to mobile terminal.

TECHNICAL BACKGROUND

[0002] Third-generation mobile systems (3G) based
on WCDMA radio-access technology are being deployed
on a broad scale all around the world. A first step in en-
hancing or evolving this technology entails introducing
High-Speed Downlink Packet Access (HSDPA) and an
enhanced uplink, also referred to as High Speed Uplink
Packet Access (HSUPA), giving a radio-access technol-
ogy that is highly competitive.
[0003] However, knowing that user and operator re-
quirements and expectations will continue to evolve, the
3GPP has begun considering the next major step or ev-
olution of the 3G standard to ensure the long-term com-
petitiveness of 3G. The 3GPP recently launched a study
item "Evolved UTRA and UTRAN". The study will inves-
tigate means of achieving major leaps in performance in
order to improve service provisioning and reduce user
and operator costs. It is generally assumed that there will
be a convergence toward the use of Internet Protocols
(IP), and all future services will be carried on top of IP.
Therefore, the focus of the evolution is on enhancements
to the packet-switched (PS) domain.
[0004] The main objectives of the evolution are to fur-
ther improve service provisioning and reduce user and
operator costs as already mentioned. More specifically,
some key performance and capability targets for the long-
term evolution (LTE) are inter alia:

1 significantly higher data rates compared to HSD-
PA and HSUPA (envisioned are target peak data
rates of more than 100Mbps over the downlink and
50Mbps over the uplink)
1 high data rates with wide-area coverage
1 significantly reduced latency in the user plane in
the interest of improving the performance of higher
layer protocols (for example, TCP) as well as reduc-
ing the delay associated with control plane proce-
dures (for instance, session setup), and
1 threefold system capacity compared to current
standards.

[0005] One other key requirement of the long-term ev-
olution is to allow for a smooth migration to these tech-
nologies.

Uplink Access scheme for LTE

[0006] For uplink transmission, power-efficient user-
terminal transmission is necessary to maximize cover-
age. Single-carrier transmission combined with FDMA
and dynamic bandwidth allocation has been chosen as
the evolved UTRA uplink transmission scheme. The main
reason for the preference for single-carrier transmission
is the lower peak-to-average power ratio (PAPR) com-
pared to multi-carrier signals (such as OFDMA), the cor-
responding improved power-amplifier efficiency and as-
sumed improved coverage (higher data rates for a given
terminal peak power). In each time interval, Node B as-
signs users a unique time/frequency resource for trans-
mitting user data thereby ensuring intra-cell orthogonal-
ity. An orthogonal access in the uplink promises in-
creased spectral efficiency by eliminating intra-cell inter-
ference. Interference due to multipath propagation is
handled at the base station (Node B), aided by insertion
of a cyclic prefix in the transmitted signal.
[0007] The basic physical resource used for data trans-
mission consists of a frequency resource of size BWgrant
during one transmission time interval, e.g. a sub-frame
of 0.5 ms, onto which coded information bits are mapped.
It should be noted that a sub-frame, also referred to as
transmission time interval (TTI), is the smallest time in-
terval for user data transmission. It is however possible
to assign a frequency resource BWgrant over a longer
time period than one TTI to a user by concatenation of
sub-frames.
[0008] The frequency resource can either be in a lo-
calized or distributed spectrum as illustrated in Fig. 3 and
Fig. 4. As can be seen in Fig. 3, localized single-carrier
is characterized by the transmitted signal having a con-
tinuous spectrum that occupies a part of the total avail-
able spectrum. Different symbol rates (corresponding to
different data rates) of the transmitted signal imply differ-
ent bandwidths of a localized single-carrier signal.
[0009] On the other hand, as can be seen in Fig. 4,
distributed single-carrier is characterized by the trans-
mitted signal having a non-continuous ("comb-shaped")
spectrum that is distributed over system bandwidth. Note
that, although the distributed single-carrier signal is dis-
tributed over the system bandwidth, the total amount of
occupied spectrum is, in essence, the same as that of
localized single-carrier. Furthermore, for higher/lower
symbol rate, the number of "comb-fingers" is in-
creased/reduced, while the "bandwidth" of each "comb
finger" remains the same.
[0010] At first glance, the spectrum shown in Fig. 4
may give the impression of a multi-carrier signal where
each comb-finger corresponds to a "sub-carrier". How-
ever, from the time-domain signal-generation of a distrib-
uted single-carrier signal, it should be clear that what is
being generated is a true single-carrier signal with a cor-
responding low peak-to-average power ratio.
[0011] The key difference between a distributed single-
carrier signal vs. a multi-carrier signal, such as e.g.
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OFDM, is that, in the former case, each "sub-carrier" or
"comb finger" does not carry a single modulation symbol.
Instead each "comb-finger" carries information about all
modulation symbol. This creates a dependency between
the different comb-fingers that leads to the low-PAPR
characteristics. It is the same dependency between the
"comb fingers" that leads to a need for equalization un-
less the channel is frequency-non-selective over the en-
tire transmission bandwidth. In contrast, for OFDM equal-
ization is not needed as long as the channel is frequency-
non-selective over the sub-carrier bandwidth.
[0012] Distributed transmission can provide a larger
frequency diversity gain than localized transmission,
while localized transmission more easily allows for chan-
nel-dependent scheduling. Note that, in many cases the
scheduling decision may decide to give the whole band-
width to a single UE to achieve high data rates.

Uplink scheduling scheme

[0013] The uplink scheme should allow for both sched-
uled (Node B controlled) access and contention-based
access. In case of scheduled access the UE is dynami-
cally allocated a certain frequency resource for a certain
time (i.e. a time/frequency resource) for uplink data trans-
mission.
[0014] Some time/frequency resources can be allocat-
ed for contention-based access. Within these time/fre-
quency resources, UEs can transmit without first being
scheduled.
[0015] For the scheduled access Node B scheduler
assigns a user a unique frequency/time resource for up-
link data transmission. For example, the scheduler de-
termines

1 which UE(s) is (are) allowed to transmit,
1 which physical channel resources (frequency),
1 for how long the resources may be used (number
of sub-frames)
1 Transport format (e.g. Modulation Coding
Scheme (MCS)) to be used by the mobile terminal
for transmission

[0016] The allocation information is signaled to the UE
via a scheduling grant sent on the downlink control chan-
nel. In LTE, for simplicity this channel is also referred to
as LTE_HS_SCCH (Long Term Evolution - High Speed
- Shared Control CHannel). A scheduling grant message
contains at least information on which part of the frequen-
cy band the UE is allowed to use, whether localized or
distributed spectrum should be used, the validity period
of the grant, and the maximum data rate. The shortest
validity period is one sub-frame. Additional information
may also be included in the grant message, depending
on the selected scheme.
[0017] Uplink data transmissions are only allowed to
use the time-frequency resources assigned to the UE
through the scheduling grant. If the UE does not have a

valid grant, it is not allowed to transmit any uplink data.
Unlike in HSUPA, where each UE is always allocated a
dedicated channel there is only one uplink data channel
shared by multiple users (UL SCH - UpLink Shared
CHannel) for data transmissions. Furthermore, there is
only one mode of operation for the uplink data access in
LTE, the above described scheduled access, i.e. unlike
in HSUPA where both scheduled and autonomous trans-
missions are possible.
[0018] To request resources, the UE transmits a re-
source request message to the Node B. This resources
request message could for example contain information
on the amount of data to transmit, the power status of
the UE and some Quality of Services (QoS) related in-
formation. This information, which will be referred to as
scheduling information, allows Node B to make an ap-
propriate resource allocation.
[0019] Resource requests are transmitted using the
contention-based access compared to the above de-
scribed scheduled access. However, if the UE already
has a valid grant, e.g., if a data transmission is ongoing,
the resource requests updates can be transmitted using
the granted resources, e.g., as part of MAC headers or
MAC control PDU. Contention-based access can be
seen as a special case of the normal scheduled access,
where Node B assigns a physical resource to one user.
In case of contention-based access a physical resource
(subcarriers) is assigned/shared to multiple UEs for up-
link transmission. The allocation for the contention-based
channel, also referred to as random access channel, is
for example signaled on a broadcast channel, so that all
UEs in a cell have access to this area.
[0020] Fig. 5 illustrates an exemplary allocation for
contention-based access. The bandwidth of the random
access channel may for example depend on the estimat-
ed number of simultaneous accessing users and on the
size of the messages transmitted on the channel. In the
depicted example, the random access channel is allo-
cated in a TDM fashion, one out of X subframes forming
a frame is reserved for contention-based access over the
entire frequency band. However it’s also possible to al-
locate only part of the total bandwidth for random access
in a distributed spectrum, in order to benefit further from
frequency diversity.
[0021] Since the access is not scheduled, there is a
probability, that multiple UEs access the random access
channel simultaneously, leading to collisions. UE-specif-
ic scrambling and processing gain can be used in order
to separate the various transmissions. The contention-
based access should be only used for requesting re-
sources in case UE has no valid grant assigned or for
the initial access (going from idle to connected mode).
[0022] Channel-dependent scheduling should be also
supported by the uplink-scheduling scheme in LTE. How-
ever, since there is no transmission from non-scheduled
UEs, it’s not straightforward.
[0023] The scheduler, typically located in the Node B
for LTE, needs to know the users uplink channel status
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before allocating resources by means of a channel-de-
pendent scheduling algorithm. Therefore UE may trans-
mit pilot bits, which are known at the receiver side, prior
to the data transmission to support channel-dependent
scheduling. Node B can consider the measured C/I ratio
(Carrier-to-interference ratio) of the pilots bits for the re-
source allocation.

Scheduling related control signaling

[0024] The Node B controlled scheduled access is
based on uplink and downlink control signaling together
with a specified UE behavior with respect to the control
signaling.
[0025] In the downlink a resource allocation message
is transmitted from Node B to the UE indicating the phys-
ical resources (time/frequency resource) assigned to this
user. As already mentioned above this allocation mes-
sage, also referred to as scheduling grant, contains in-
formation on the identification of the user the resource
allocation is addressed to, the reserved physical re-
source (time/frequency resource), some information on
the maximum data rate, modulation and coding scheme
and also probably some HARQ related information (re-
dundancy version).
[0026] In the uplink UE sends a scheduling request to
the Node B when data for uplink transmission is available
in the buffer. The scheduling request message contains
information on the UE status, e.g. buffer status, QoS re-
lated information, power headroom information. This in
turn allows Node B to make an appropriate allocation of
resources considering also QoS requirements of the data
to be transmitted.
[0027] In parallel to the actual uplink data transmission,
UE signals data related control signaling, providing infor-
mation on the current data transmission similar to the E-
DPCCH signaling in UMTS Release 6 (HSUPA). This
control signaling contains information on the chosen
transport format (TFCI), which is used for decoding the
data transmission at Node B, and some HARQ related
information, e.g.. Redundancy version, HARQ process
ID and NDI (New Data Indicator). The exact information
depends obviously on the adopted HARQ protocol. For
example in a synchronous HARQ protocol there is no
need to signal the HARQ process ID explicitly.

Uplink Timing

[0028] To ensure orthogonality in the uplink, all UE
transmissions must be time aligned at the Node B within
the cyclic prefix. This is implemented by the Node B
measuring the timing accuracy in a received signal and,
based on the timing accuracy, transmitting a timing ad-
justment command to the UE. The timing adjustment
command is sent as control information using the down-
link SCCH. Note that a UE not actively transmitting may
be out-of-sync, which needs to be accounted for in the
initial random access. This timing control information

commands UE to advance or retract the respective trans-
mit timing. Two alternatives for the timing control com-
mands are currently considered:

1 Binary timing-control commands implying for-
ward/backward of the transmit timing a certain step
size x ms [x TBD] transmitted with a certain period y
ms [y TBD].
1 Multi-step timing-control commands being trans-
mitted on the downlink on a per-need basis.

[0029] As long as a UE carries out uplink data trans-
mission, the received signal can be used by Node B to
estimate the uplink receive timing and thus as a source
for the timing-control commands. When there is no data
available for uplink, the UE may carry out regular uplink
transmissions (uplink synchronization signals) with a cer-
tain period, to continue to enable uplink receive-timing
estimation and thus retain uplink time alignment. In this
way, the UE can immediately restart uplink-orthogonal
data transmission without the need for a timing re-align-
ment phase.
[0030] If the UE does not have uplink data to transmit
for a longer period, no uplink transmission should be car-
ried out. In that case, uplink time alignment may be lost
and restart of data transmission must then be preceded
by an explicit timing-re-alignment phase to restore the
uplink time alignment.
[0031] Efficient scheduling in an orthogonal uplink ra-
dio access requires Node B to rapidly allocate resources,
e.g. frequency/time symbols, among UEs having data for
transmission thereby meeting the QoS requirements of
the corresponding data. Another demand on the sched-
uling scheme is the support of channel-dependent sched-
uling in order to further improve the efficiency, e.g. system
throughput. Hence, a mechanism is required for UE to
request resources.
[0032] This resource request message transmitted by
the UEs to request uplink resources typically contains
very detailed information on the UE status, e.g. buffer
status, QoS parameter and power headroom within its
scheduling information. The scheduling information
needs to be very precise in LTE UL in order to enable
Node B to make an exact and efficient resource alloca-
tion. Therefore the message size is supposed to be much
longer compared to HSUPA, where Scheduling Informa-
tion only comprised 18 bits. Since UE hasn’t been as-
signed any resources at the first step, scheduling infor-
mation is sent on a contention-based access channel.
The document ETSI TS 144 018 published by ETSI on
April 2005 shows a method for requesting resources for
transmitting data on uplink, comprising the steps of trans-
mitting a resource request via a contention based chan-
nel while the resource allocation message is received via
a scheduled shared channel
[0033] As indicated above, the scheduling information
is sent on a contention-based access to the scheduler.
As a consequence in order to keep the collision proba-
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bility at a sufficient low level, the contention-based chan-
nel will consume a relatively large amount of resources.
This may lead to an inefficient usage of the uplink re-
sources, e.g. less bandwidth can be spent for the sched-
uled access. Since the size of the scheduling information
message is rather long collisions may lead to an in-
creased delay in transmission of the scheduling informa-
tion, which will hence delay the whole scheduling proce-
dure. Short message sizes are in general preferable in
a contention-based access. In case the transport block
size for a message transmitted on a contention-based
access is fixed, the error-protection could be increased
for smaller message sizes, e.g. more redundancy bits
within the transport block. When transport block size de-
pends on the message size, e.g. coding rate is fixed, the
collision probability is smaller in case of smaller transport
block sizes.
[0034] Another drawback of conventional scheduling
schemes may be that reference signals, required for the
support of channel-dependent scheduling, are only
transmitted once. However the channel may change sig-
nificantly for one user within the time instance of sending
the reference signals and the actual resource allocation
for this user. Node B could for example schedule other
user, which may have a higher priority or better channel
conditions, before assigning resources to this user.
Therefore the channel information may not be up-to-date,
which would lead to an inappropriate MCS selection.

SUMMARY OF THE INVENTION

[0035] The object of the invention is to propose a flex-
ible scheduling scheme. Another object is to propose a
flexible scheduling scheme that allows overcoming at
least one of the problems outlined above.
[0036] The object is solved by the subject matter of the
independent claims. Advantageous embodiments of the
invention are subject matters to the dependent claims.

BRIEF DESCRIPTION OF THE FIGURES

[0037] In the following the invention is described in
more detail in reference to the attached figures and draw-
ings. Similar or corresponding details in the figures are
marked with the same reference numerals.

Fig. 1 and 2 show two exemplary network architec-
tures, in which the invention may be uti-
lized,

Fig. 3 and 4 show an exemplary localized allocation
and distributed allocation of the uplink
bandwidth in a single carrier FDMA
scheme, and

Fig. 5 to 10 show different exemplary embodiments
of a resource allocation procedure ac-
cording to different embodiments of the
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0038] The present invention suggests a flexible
scheduling scheme for allocating resources for uplink
transmission to a requesting mobile terminal. According
to one embodiment of the invention, the mobile terminal
requests the allocation of resources by sending a re-
source request to a network entity in the mobile commu-
nication system responsible for resource allocation. This
request is transmitted on a contention-based channel.
[0039] The network entity may respond to this resource
request in different fashions. For example, depending on
the content of the resource request, the network entity
may allocate resources for uplink data transmission to
the requesting mobile terminal or, alternatively, may first
allocate resources to the mobile terminal to allow same
sending scheduling information. This scheduling infor-
mation may for example allow the network entity to more
accurately schedule resources for the mobile terminal.
In the latter case, the mobile terminal will send the further
information to the network entity as scheduled data, i.e.
on a scheduled shared channel. In response to the further
information, the mobile terminal will receive a resource
allocation message granting resources for uplink user
data transmission.
[0040] It should be noted that scheduling information
is not considered user data herein. User data may be
any type of data of a user service or signaling radio bear-
er.
[0041] In one exemplary embodiment of the invention,
user data may be defined as data of services not being
terminated in Layer 2 / MAC or Layer 1 / physical layer.
In another embodiment of the invention, user data may
be defined as data of services not being terminated in
Layer 1 / physical layer. Hence, in these two exemplary
embodiments, user data is data of any service terminated
in a higher layer than Layer 2 / MAC or Layer 1 / physical
layer, respectively.
[0042] According to this invention, a resource request
is a message transmitted from a mobile terminal to the
network entity responsible for resource allocation, i.e. a
network element that is responsible for scheduling air
interface resources. The resource request may be a sin-
gle bit (flag) that, when set, indicates the mobile terminal’s
desire to be allocated resources for uplink transmission.
However, also more information may be comprised in
the resource request depending on the scheduling
scheme as will become apparent from the exemplary em-
bodiments of the invention described below.
[0043] According to one exemplary embodiment of the
invention, a resource request message is a Layer 2 /
MAC signaling message or a Layer 1 / physical layer
message.
[0044] According to the invention, a resource alloca-
tion message contains at least information indicating
which resources the requesting mobile terminal may uti-
lize for scheduled uplink transmission.
[0045] For example, the resource allocation message
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may indicate which part of the frequency band the re-
questing mobile terminal is allowed to use. In more spe-
cific examples, the resource allocation message may fur-
ther specify whether localized or distributed spectrum
should be used, the validity period of the grant, and/or
the maximum data rate. The validity period indicates for
how many sub-frames the resource allocation is valid.
The shortest validity period is one sub-frame (or one
transmission time interval).
[0046] Additional information may also be included in
the resource allocation message, depending on the se-
lected scheme. The resource allocation message may
also be referred to as a scheduling grant.
[0047] In one embodiment the invention is used in a
mobile communication system in which single carrier FD-
MA is used on the air interface for uplink transmission.
In this exemplary embodiment, the basic physical re-
source used for data transmission consists of a frequency
resource of size BWgrant during one transmission time
interval, e.g. a sub-frame, onto which (optionally coded)
user data bits are mapped. It should be noted that a sub-
frame, also referred to as transmission time interval (TTI),
is the smallest time interval for user data transmission.
It is however possible to assign a frequency resource
BWgrant over a longer time period than one TTI to a user
by concatenation of sub-frames. In this respect, Fig. 3
and Fig. 4 illustrate an exemplary allocation of uplink re-
sources to a mobile terminal within a single carrier FDMA
system.
[0048] A scheduled shared channel according to the
invention is - for example - either a shared transport chan-
nel, which is shared by a plurality of users, or the corre-
sponding physical channel to which a shared transport
channel is mapped.
[0049] In an exemplary embodiment related to the
evolved UTRA uplink, there exists only a shared uplink
transport channel (UL-SCH) and a Random Access
Channel (RACH). Transmission on a scheduled shared
channel in this embodiment means that a user is as-
signed a specific frequency/time resource for the trans-
mission of uplink data. The assignment is done by a
scheduler that schedules/allocates the bandwidth avail-
able for scheduled access (e.g. scheduled resources as
shown in Fig. 12) among the users under its control. A
contention-based channel according to this embodiment
denotes either the Random Access Channel (RACH),
which is a transport channel, or the corresponding phys-
ical channel. Transmission on a contention-based chan-
nel means that a user can transmit data on the conten-
tion-based resources (as exemplarily depicted in Fig. 12)
without being scheduled.
[0050] Before discussing the different embodiments of
the invention in more detail, exemplary network architec-
tures in which the invention may be employed will be
briefly described in the following. It should be noted that
the two network architectures are merely intended to give
examples of networks in which the invention may be used
and are not intended to limit the invention to the use in

these networks.
[0051] One exemplary mobile communication network
in which the invention in its different embodiments may
be implemented is depicted in Fig. 1. The network com-
prises different network entities that are functionally
grouped into the Core Network (CN) 101, the Radio Ac-
cess Network (RAN) 102 and the User Equipments (UEs)
103 or mobile terminals. The RAN 102 is responsible for
handling all radio-related functionality inter alia including
scheduling of radio resources. The CN 101 may be re-
sponsible for routing calls and data connections to exter-
nal networks. The interconnections of network elements
are defined by open interfaces that are denoted lu and
Uu for exemplary purposes. A mobile communication
system is typically modular and it is therefore possible to
have several network entities of the same type.
[0052] In this exemplary network illustrated in Fig. 1,
the radio access network may comprise one or more net-
work entities responsible for resource allocation. Assum-
ing that Fig. 1 shows a high-level architecture of 3G net-
works, a network entity responsible for resource alloca-
tion is commonly referred to as the radio network con-
troller (RNC) which schedules air interface resources
within the cells of the Node Bs attached to the RNC. Al-
ternatively, other implementations may also foresee to
utilize other RAN entities, such as the base stations
(NodeBs) to schedule/allocate air interface resources.
[0053] Another exemplary network architecture is
shown in Fig. 2. The mobile communication system ac-
cording to the exemplary embodiment shown in Fig. 2 is
a "two node architecture" consisting of Access and Core
Gateways (ACGW) and Node Bs. In comparison to the
network architecture shown in Fig. 1, the ACGW will han-
dle CN functions, i.e. routing calls and data connections
to external networks, and also implements RAN func-
tions. Thus, the ACGW may be considered as to combine
functions performed by GGSN and SGSN in today’s 3G
networks and RAN functions as for example radio re-
source control (RRC), header compression, ciphering/in-
tegrity protection and outer ARQ. The Node Bs may han-
dle functions as for example segmentation/concatena-
tion, scheduling and allocation of resources, multiplexing
and physical layer functions.
[0054] The control plane (CP) and user plane (UP)
known from today’s 3G networks may be terminated in
the ACGW, which would enable support of seamless net-
work controlled mobility without the need for interfaces
between the Node Bs. Both 3GPP and Non-3GPP inte-
gration may be handled via the ACGW’s the interface to
the external packet data networks (e.g. Internet).
[0055] As already indicated above, in the exemplary
network architecture of Fig. 2, it is assumed that the own-
ership of the cell resources is handled in each Node B.
Having the cell resource ownership outside the ACGW
makes it possible to support pooling of ACGW (of both
CP / UP flows), allowing one Node B to be connected to
several ACGWs for different terminals (thus avoiding a
single point of failure).
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[0056] Although not directly shown in Fig. 1 it is also
possible to support an inter-ACGW interface for the case
of ACGW belonging to different pools.
[0057] Next, different embodiments of the invention will
be described in more detail. It is to be noted that in Fig.
6 through Fig. 10, a base station (Node B) is assumed
to be the network entity in the mobile communication sys-
tem responsible for resource allocation for exemplary
purposes. The function within a network entity in the mo-
bile communication system responsible for resource al-
location for planning and allocating resources to the mo-
bile terminals is also referred to as the scheduler.
[0058] Fig. 6 illustrates a resource allocation proce-
dure according to one exemplary embodiment of the in-
vention. The main characteristics of proposed scheduling
procedure is that only a small resource request message
is transmitted as contention-based data and secondly
that channel-dependent scheduling is efficiently support-
ed by the scheduling procedure.
[0059] In the first step, a mobile terminal (UE) sends
601 a resource request to the base station (Node B) in
order to request the allocation of uplink resources for the
transmission of data. For example, the mobile terminal
will typically send this message when user data arrives
in a transmission buffer at the mobile terminal. In Fig. 6,
it is assumed that the mobile terminal hasn’t been allo-
cated any resources yet, so that no scheduled resources
have been allocated to the mobile station. The resource
request message is transmitted on a contention-based
channel. For example, but not limited thereto, the re-
source request is a Layer-1 or Layer 2 message.
[0060] In order to keep the amount resources reserved
for the contention-based access channel low, only a short
message should be transmitted in a contention-based
manner. Therefore, according to one exemplary imple-
mentation, the resource request could consist of a flag
only, which indicates to the base station that the request-
ing mobile station wishes to transmit data on the uplink.
If it should be necessary to identify the requesting mobile
terminal, a user-specific scrambling of the rate request
message could be used. The user-specific scrambling of
the resource request thus provides an implicit identifica-
tion of the mobile terminal.
[0061] Alternatively, instead of a one-bit flag, the re-
source request message in another exemplary imple-
mentation consists of a temporary or static identifier, e.g.
C-RNTI (cell radio network temporary identity) or IMSI
respectively, of the requesting mobile terminal. In this
case, the identifier would on the one hand indicate that
the mobile terminal wishes to send data on uplink and
simultaneously explicitly identifies the mobile terminal.
This option would however consume more bits compared
to the single-bit flag solution proposed above.
[0062] In a further optional variation, the resource re-
quest may further include information allowing the base
station to prioritize resource requests from several users.
For example, this additional information in the resource
request may be information on the urgency of the request.

This information on the urgency of the request may for
example be communicated in form of QoS information
of the user data the mobile terminal intends to transmit,
e.g. the priority of the data.
[0063] One possible advantage that may be achieved
by providing only a limited amount of information in the
resource request message is to minimize collisions on
the content-based channel via which the resource re-
quest is transmitted.
[0064] In the exemplary resource allocation procedure
shown in Fig. 6 it may be assumed that the resource
request only consists of information indicating that the
mobile terminal intends to transmit user data on the up-
link. Upon reception of the resource request at the base
station, the base station issues and transmits 602 a re-
source allocation message to the mobile terminal.
[0065] This first resource allocation message may
grant resources to the mobile terminal for transmitting
more detailed information on the user data it intends to
send. For example, this first resource allocation message
may grant the mobile terminal scheduled resources for
providing more detailed information to the base station.
For simplicity this more detailed information will be re-
ferred to as scheduling information (SI) in the following.
The first resource allocation message (or grant message)
may indicate to mobile terminal what resources (e.g.
time/frequency symbols) should be utilized on the uplink
for transmitting the scheduling information.
[0066] In a variation of this embodiment, the grant mes-
sage may optionally also indicate the frequency
band/spectrum for the transmission of a reference signal,
such as a pilot signal, from the mobile station of the base
station. The reference signal may be for example used
by the base station for uplink channel estimation (facili-
tating uplink coherent demodulation/detection of data
such as the scheduling information) and also for uplink
channel-quality estimation (facilitating channel-depend-
ent scheduling). The reference signal may or may not
occupy at least a partly different spectrum than the spec-
trum used for transmission of scheduling information. In
case the reference signal occupies partly different spec-
trum, the base station may also perform channel-quality
estimation for other frequencies than that used for trans-
mitting the scheduling information and, as a conse-
quence, allows for uplink channel-dependent scheduling.
[0067] In the next step, upon having received the first
resource allocation message, the mobile terminal trans-
mits 603 scheduling information on the allocated sched-
uled resources. The scheduling information may for ex-
ample contain very detailed information on the mobile
terminal status, such as for example buffer status per
flow, QoS information per flow and also the mobile ter-
minal’s power status. A flow could be for example logical
channel or priority queue. Since the scheduling informa-
tion is transmitted as scheduled data via a scheduled
shared channel, no collision with other data from other
mobile terminals will occur.
[0068] In addition to the transmission of scheduling in-
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formation, the mobile terminal may also transmit a refer-
ence signal to the base station. The reference signal may
be for example transmitted on preconfigured or known
uplink resources or the resources may alternatively con-
figured by the base station using the resource allocation
message in step 602 or other control signaling. In theory,
one transmission of the reference signal would be suffi-
cient. Since the channel may change significantly for one
user within the time instance of sending the reference
signal and the actual resource allocation for this user by
the base station, the information on the uplink channel
at the base station may not be up-to-date at the time of
making the resource allocation for the requesting user.
Therefore, the mobile station may transmit 604 the ref-
erence signal repeatedly until a resource allocation mes-
sage for the user data is received (see step 605 described
below). This would enable the base station to have up-
to-date channel status knowledge at the time of deciding
on the uplink resources to be allocated to the mobile ter-
minal.
[0069] Based on the received scheduling information
and the channel quality measured by the base station on
basis of the reference signal(s), the base station can
make the resource allocation for user data transmission.
Upon having decided on the resource allocation, the base
station transmits 605 a second resource allocation mes-
sage to the mobile terminal. This second resource allo-
cation message indicates to the mobile terminal the re-
sources on the uplink to be used for user data transmis-
sion. Upon having received this second resources allo-
cation message, the mobile terminal may start transmit-
ting 606 the user data on the allocated resources via the
scheduled shared channel.
[0070] The exemplary resource allocation procedure
described with respect to Fig. 6 above may have several
advantageous. For example, the reduction of the size of
the resource request transmitted on a contention-based
channel may reduce the probability of collision with other
data transmitted by other mobile terminals via the con-
tention-based channel. Further, by granting resources
for transmitting scheduling information to the mobile ter-
minal, the potentially long and thus collision-prone sched-
uling information can be transmitted via scheduled re-
sources, so that no collision with other data from different
users may occur. If repeatedly transmitting the reference
signal until reception of the second resource allocation
message, the base station may base its resource alloca-
tion on more accurate channel estimations.
[0071] Next, another exemplary embodiment of a re-
source allocation procedure will be described with refer-
ence to Fig. 7. The mobile terminal first sends 701 a re-
source request to the base station. The resource request
may comprise a flag or a mobile terminal identifier, as
described above with reference to Fig. 6, and may addi-
tionally include uplink resource information. The purpose
of the uplink resource information is to signal the category
of user data to be transmitted by the mobile terminal to
the base station.

[0072] For example, the uplink resource information in
the resource request may indicate to that base station
that the mobile station intends to transmit data of a delay-
sensitive and/or low data rate service, such as VoIP
(Voice over IP) or a signaling radio bearer (SRB). When
transmitting delay-sensitive and/or low data rate service
data, it is desirable to have a fast allocation of resources
in order to meet the delay requirements.
[0073] Depending on the load situation in the radio cell
the mobile terminal is located in and based on uplink
resource information provided by mobile terminal, the
base station may allocate 702 resources for uplink user
data transmission immediately in response to the re-
source request or not.
[0074] In case the uplink resource information indicate
to the base station that data of a predetermined category
is to be transmitted by the mobile terminal (for example
data of a delay-sensitive and/or low data rate service),
the base station may allocate 702 resources for trans-
mitting the user data and returns 703 a resource alloca-
tion message to the mobile terminal granting resources
for the transmission 704 of the user data.
[0075] This exemplary operation would allow for reduc-
ing the overall delay of the scheduling procedure signif-
icantly. Especially delay critical and/or low data rate serv-
ices like VoIP may benefit from this delay reduction. Since
for an application such as VoIP the rate request may
need to be transmitted for every voice packet, e.g. every
20ms (depending on the resource allocation by the base
station), the uplink traffic load could be also decreased
significantly in comparison to the procedure outlined with
respect to Fig. 6, if the VoIP packet can be transmitted
directly after having received the first resource allocation
message from the base station, i.e. without having to
send scheduling information to the base station first. Fur-
thermore, the gain of channel-dependent scheduling
may not be that significant for such low data-rate service..
[0076] In general, there are several options to indicate
the uplink resource information. One option is to signal
the corresponding flow ID, e.g. logical channel ID or
queue ID of the data to be transmitted. Based on this flow
ID base station may identify the service category for
which the mobile station requests resources, e.g. VoIP
or a signaling radio bearer, and may use this information
for granting resources immediately. In case data of sev-
eral flows is to be transmitted, the flow ID may indicate
the flow having the highest priority or QoS requirements.
Alternatively, the mobile station may indicate the amount
of required uplink resources in a predefined set of data
sizes, e.g. number of bits. This predefined set would for
example contain the most common sizes for delay sen-
sitive and low bit rate services. Another and possibly the
simplest option may be that the uplink resource informa-
tion is a one-bit flag in the resource request indicating
that the mobile station has delay-critical data pending for
transmission. Certain rules may for example be defined,
in which cases the mobile terminal is allowed to set this
flag.
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[0077] Fig. 7 illustrates the case, where the mobile ter-
minal indicates that it has to send user data of a delay
sensitive and/or low bit rate service which results in the
base station already indicating the allocated resources
in the first resource allocation method sent.
[0078] In case the mobile terminal indicates in the re-
source request that it does not have to send data of a
delay sensitive and/or low bit rate service, the resource
allocation may continue with steps 602 to 606 as outlined
with reference to Fig. 6. For example, upon detection at
the base station that resources are not requested for a
delay sensitive and/or high bit rate service, the base sta-
tion may only grant resources for transmitting scheduling
information to the mobile station as outlined and may
proceed with the steps illustrated in Fig. 6.
[0079] In another embodiment of the invention, the re-
source allocation procedure as illustrated in Fig. 6 is mod-
ified as will be described next. According to this embod-
iment, the resource request sent 601 by the mobile ter-
minal may additionally include uplink resource informa-
tion as described with respect to Fig. 7. The base station
will determine whether the mobile terminal requests re-
sources for user data of a category that requires imme-
diate allocation of resources (e.g. data of delay sensitive
and/or low bit rate service as outlined above). If this is
the case the base station allocates resources for the
transmission of the data for which the request has been
received and indicates the allocated resources within the
first resource allocation message sent 602 in addition to
the resources allocated for transmitting the scheduling
information.
[0080] The data for which the mobile terminal has re-
quested resources may thus already be transmitted by
the mobile station in the same transmission with the
scheduling information, so that the delay is minimized.
Based on the scheduling information and the transmitted
604 reference signal(s) the base station may revaluate
its previous resource allocation and may update the re-
source allocation in the resource allocation message of
step 605.
[0081] Alternatively, the base station may assign de-
fault resources to the mobile terminal for the transmission
of the user data when sending the resource allocation in
response to the resource request and may determine the
appropriate resources based on the scheduling informa-
tion and reference signal measurements later, so as to
allocate the appropriate amount of uplink resources in
step 605.
[0082] Next another embodiment of the invention will
be described with reference to Fig. 8. Fig. 8 shows an-
other exemplary resource allocation procedure accord-
ing to an embodiment of the invention. Especially for sin-
gle carrier FDMA systems, orthogonality in the uplink
should be ensured within the order of a cyclic prefix. This
may be implemented by the base station measuring the
timing accuracy of a received signal and, based on the
timing accuracy, determining and transmitting a timing
adjustment command to the UE. In case a user/mobile

terminal does not have uplink data to transmit for a longer
period (e.g. a predetermined time span), the uplink time
alignment may be lost. In this case, the mobile station
needs to obtain time synchronization with the network
through physical layer synchronization before transmit-
ting data on the uplink in conventional systems.
[0083] Instead of performing the synchronization pro-
cedure, according to this embodiment of the invention,
the base station could also use the received resource
request message to control the timing accuracy of uplink
transmissions of a particular user. After having received
601 the resource request from the mobile terminal, the
base station may determine 801 the timing accuracy of
the mobile terminal based on the received resource re-
quest message and may issue a timing adjustment com-
mand (TAC) to this mobile. For example, the TAC may
be transmitted 802 as a separate control message or can
be combined with the resource allocation message sent
802 by the base station.
[0084] Upon reception of the TAC at the mobile termi-
nal, same may adjust 803 its uplink timing based on the
command and may finish the resource allocation proce-
dure with the adjusted uplink timing. It should be noted
that for exemplary purposes only, Fig. 8 finishes the re-
source allocation procedure by performing steps 603 to
606 as described above. Based on whether the resource
request transmitted in step 601 comprises uplink re-
source information, the base station may grant resources
for user data transmission in the resource allocation mes-
sage or for user data transmission and the transmission
of scheduling information as has been outlined above
with reference to Fig. 6 and Fig. 7.
[0085] In this respect, Fig. 9 illustrates another exem-
plary resource allocation procedure according to another
embodiment of the invention. In this embodiment, the
procedure described with respect to Fig. 7 above is fur-
ther improved in that the base station determines 801
the TAC and communicates 901 the TAC to the request-
ing mobile terminal. As indicated above when discussing
Fig. 8, the mobile terminal may use the TAC command
to adjust 803 its uplink timing prior to the next transmis-
sion on the uplink.
[0086] The TAC command may be either signaled 901
in a separate control message or may be included in the
resource allocation message transmitted by the base sta-
tion in response to the resource request. In this exem-
plary embodiment of the invention, the resource alloca-
tion message comprises the TAC command and infor-
mation on the resources allocated 702 to the mobile ter-
minal by the base station in response to uplink resource
information comprised in the resource request message.
Optionally, the resource allocation message may further
comprise information granting resources for the trans-
mission of scheduling information and/or a reference sig-
nal to the base station.
[0087] In the embodiments described with respect to
Fig. 8 and Fig. 9 above, the TAC may for example include
binary timing-control commands implying to forward or

15 16 



EP 3 444 992 B1

10

5

10

15

20

25

30

35

40

45

50

55

backward the transmission timing a certain step size (e.g.
x ms) transmitted with a certain period (e.g. y ms). Another
option would be to include multi-step timing-control com-
mands (for example changing the transmission timing by
multiple steps of a given size) being transmitted on the
downlink on a per-need basis.
[0088] When transmitting data on a contention-based
access channel, there is a risk of collisions with other
mobile terminals trying to access the channel simultane-
ously. In order to keep the collision probability sufficiently
low, the message size transmitted as contention-based
data should be small as already outlined before. However
there could still be situations where several users are
transmitting on the resource allocated for random access
at the same time. In this case intra-cell interference would
be generated. The received SNR (Signal-to-Noise Ratio)
of one user needs to be sufficiently high sin order to allow
the base station to detect and decode the transmitted
data correctly. Therefore, a mechanism may be advan-
tageous that ensures that a high priority resource request
message is correctly received even in case of intra-cell
interference due to collisions.
[0089] According to a further embodiment of the inven-
tion the network may reserve resources, e.g. frequency
spectrum, for the contention-based access as already
illustrated in Fig. 5. In order to benefit from frequency
diversity, the resources for contention-based access may
be allocated in a distributed manner, i.e. a "comp-
shaped" spectrum may be allocated. In order to prioritize
resource request messages sent as contention-based
data, high priority resource requests (i.e. resource re-
quests for the transmission of data having a priority above
a given threshold priority level) may use the whole allo-
cated spectrum for contention-based access, i.e. all
combs in a distributed spectrum, whereas resource re-
quest of small priority (i.e. resource requests for the trans-
mission of data having a priority below or equal to a given
threshold priority level) may only use part of the allocated
spectrum, i.e. only a subset of the "combs" in the spec-
trum. For example, the bandwidth used for transmitting
the resource request, i.e. the number of "combs" in the
spectrum, may be proportional to the priority of the user
data for which resources are requested.
[0090] Another option would be to group the priority
levels into priority groups and to have the mobile station
to decide the number of "combs" to use for the transmis-
sion of the resource request based on the priority group.
The priority that may be utilized for determining the uplink
bandwidth to use for transmitting the resource request
may for example correspond to an average or the highest
priority of logical channel(s) of which the mobile station
intends to transmit user data, the QoS requirements for
the user data to be transmitted (for example delay re-
quirements, data rate, nature of the data - e.g. emergency
calls may have highest priority while background services
have low priority), etc.
[0091] When prioritizing resource request messages
as described above, the received SNR of high priority

resource requests may be improved and the high priority
resource requests may be correctly detected and decod-
ed even in case of collision.
[0092] In a variation of this embodiment, the configu-
ration of the usable bandwidth for contention-based ac-
cess could be for example signaled by the network, e.g.
using control signaling such as RRC signaling. High class
mobile terminals may for example be allowed to use the
full allocated contention-based access spectrum. Alter-
natively the priority of the highest priority logical channel
may be used to determine the portion of the available
spectrum a user may use for contention-based access.
[0093] In another variation this mechanism for priori-
tizing the contention-based access transmission is also
beneficial for the initial access when mobile terminals do
not have a cell specific identity for communication in a
cell yet. Considering for exemplary purposes the LTE of
UMTS, these situations would occur e.g. when transiting
from LTE_DETACHED state to LTE_ACTIVE state or
from LTE_lDLE state to LTE_ACTIVE state.
[0094] As indicated in Fig. 6, Fig. 8 and Fig. 10, the
mobile terminal may repeatedly send reference signals,
e.g. pilots, to the base station until it receives a resource
allocation message granting resource for uplink user data
transmission. By using the repeatedly transmitted refer-
ence signals the base station may be aware of up-to-date
channel state information allowing for efficient channel-
dependent scheduling. Generally the repeatedly trans-
mission of reference signals is not limit to a specific
scheduling procedure, but should be seen as rather in-
dependent feature. Repeatedly transmission of refer-
ence signals may be advantageous in any uplink sched-
uling scheme which supports channel-dependent sched-
uling.
[0095] According to a further embodiment of the inven-
tion the frequency of the reference signal transmission
could be either network or mobile station controlled. In
the first option the network would be in control of the
reference signal transmission frequency of a user for ex-
ample by signaling the periodicity of the reference signal
transmission to the mobile, e.g. by control signaling (for
example RRC signaling). This option may enable the ac-
cess network to control the uplink load due to the refer-
ence signal transmissions of all users in cell.
[0096] In the second option, the mobile station may
determine how often it transmits the reference signal.
This decision may for example consider the transmission
power constraints of the mobile terminal or the variation
of the channel. A static or low-speed mobile terminal may
for example transmit reference signals less frequent than
a mobile terminal moving fast (e.g. in a vehicle or train),
since the channel status doesn’t change significantly
over time.
[0097] In another embodiment of the invention, the mo-
bile terminal may request uplink resources for transmit-
ting different user data (for example user data of different
categories, logical channels, etc.). The resource alloca-
tion procedure according to this embodiment will be de-
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scribed with reference to Fig. 10. In the procedure illus-
trated in Fig. 10, it is assumed for exemplary purposes
that two different user data is to be transmitted, user data
of a high-priority service A and user data of a low-priority
service B. In the resource request message transmitted
1001 by the mobile station to the base station, there is
included uplink resource information that indicates the
category of the user data. The purpose of the uplink re-
source information is to signal to the base station the
categories of user data to be transmitted by the mobile
terminal so as to allow the base station to appropriately
schedule the transmission.
[0098] The base station determines that the user data
of service A are of a category requiring minimizing the
delay for its transmission and/or of a low data rate. There-
fore, the base station decides to already grant resources
to the mobile terminal for the transmission of this high-
priority user data. For the user data of service B, the base
station decides not the immediately assign resources,
but to schedule only resources for the transmission of
scheduling information relating to the user data of service
B. Optionally, in addition to the resource allocation for
user data of service A the base station may also allocate
sufficient resources so that scheduling information may
also be transmitted for the user data of service A.
[0099] Upon having determined the resources, the
base station transmits 1002 a resource allocation mes-
sage to the mobile station. This resource allocation mes-
sage may grant the mobile terminal resources for the
transmission of the user data of service A, the scheduling
information for user data of service B and - optionally -
for user data of service A.
[0100] The mobile station may next transmit 1003 the
user data of service A and may provide 1004 scheduling
information for the user data of service B (and for service
A) to the base station. Further, the mobile station trans-
mits 1005 reference signal(s) to the base station. Advan-
tageously, the reference signal may be transmitted re-
peatedly by the mobile station.
[0101] It should be noted that the resource allocation
message transmitted by the base station may also in-
clude a grant of resources for the transmission of the
reference signal as has been outlined with reference to
Fig. 6 above. The resources on which the reference sig-
nal is to be transmitted should be chosen, i.e. cover a
bandwidth of the spectrum, to allow the base station an
accurate estimation of the channel for both the resources
to be used for transmitting the user data of service A and
B.
[0102] Based on the scheduling information and based
on the channel estimate, the base station may determine
the resources to be utilized for the transmission of user
data of service B and may optionally revaluate the re-
source assignment for the user data of service A. The
resource allocation for the transmission of the user data
of service B and optionally an update of the resources
allocated for the transmission of the user data of service
A is then communicated 1006 to the mobile terminal in

another resource allocation message.
[0103] Upon having received this second resource al-
location message, the mobile terminal may transmit 1007
user data of service A and service B to the base station.
[0104] Another embodiment of the invention relates to
the implementation of the above described various em-
bodiments using hardware and software. It is recognized
that the various embodiments of the invention above may
be implemented or performed using computing devices
(processors). A computing device or processor may for
example be general purpose processors, digital signal
processors (DSP), application specific integrated circuits
(ASIC), field programmable gate arrays (FPGA) or other
programmable logic devices, etc. The various embodi-
ments of the invention may also be performed or embod-
ied by a combination of these devices.
[0105] Further, the various embodiments of the inven-
tion may also be implemented by means of software mod-
ules, which are executed by a processor or directly in
hardware. Also a combination of software modules and
a hardware implementation may be possible. The soft-
ware modules may be stored on any kind of computer
readable storage media, for example RAM, EPROM,
EEPROM, flash memory, registers, hard disks, CD-
ROM, DVD, etc.

Claims

1. A method for allocating resources to a mobile termi-
nal for transmitting data on uplink within a mobile
communication system utilizing an uplink scheme
comprising transmissions on a scheduled shared
channel and a contention-based channel, the meth-
od comprising:

transmitting via the contention-based channel a
resource request from a mobile terminal to a net-
work entity responsible for resource allocation;
and
in response to the resource request, transmitting
from the network entity to the mobile terminal, a
resource allocation message granting resourc-
es to the mobile terminal for transmitting data
via the scheduled shared channel,
wherein the resource allocation message indi-
cates to the mobile terminal a frequency band
for repeatedly transmitting a reference signal to
the network entity responsible for resource allo-
cation, the reference signal being a signal used
for uplink channel estimation.

2. The method according to claim 1, further comprising:
repeatedly transmitting (604) the reference signal
from mobile terminal to the network entity responsi-
ble for resource allocation in response to the re-
source allocation message.
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3. The method according to claim 2, wherein the refer-
ence signal is repeatedly transmitted (604) from the
mobile terminal to the network entity responsible for
resource allocation via the resourced granted for the
scheduled shared channel indicated in the resource
allocation message.

4. The method according to claim 3, wherein the mobile
terminal stops transmitting the reference signal upon
having received a second resource allocation mes-
sage granting resources to the mobile terminal for
transmitting (606) user data on the scheduled shared
channel in response to the mobile terminal transmit-
ting scheduling information.

5. The method according to any of claims 1 to 3, where-
in the resource allocation message grants resources
to the mobile terminal for transmitting scheduling in-
formation to the network entity responsible for re-
source allocation, the method further comprising:

transmitting (603), in response to the allocation
message, scheduling information from the mo-
bile terminal to the network entity responsible
for resource allocation via the scheduled shared
channel; and
transmitting, to the mobile terminal from the net-
work entity responsible for resource allocation,
in response to receiving the scheduling informa-
tion, a second resource allocation message
granting resources to the mobile terminal for
transmitting user data on the scheduled shared
channel to the network entity responsible for re-
source allocation.

6. The method according to any of claims 1 to 5, further
comprising:

transmitting (802), in response to the resource
request, from the network entity responsible for
resource allocation to the mobile terminal, a tim-
ing adjustment command for realigning of uplink
timing; and
realigning (803), by the mobile terminal, the up-
link timing according to the timing adjustment
command prior to transmitting (603) the sched-
uling information on the scheduled shared chan-
nel.

7. The method according to claim 6, wherein the timing
adjustment command is comprised in the resource
allocation message transmitted to the mobile device
from the network entity responsible for resource al-
location in response to the resource request.

8. The method according to any of claims 1 to 7, where-
in a single carrier FDMA scheme is used to transmit
data on the uplink.

9. The method according to claim 8, wherein the con-
tention-based channel is mapped to a distributed
spectrum on the uplink access.

10. The method according to any of claims 1 to 9, where-
in the network entity responsible for resource allo-
cation grants the resources for transmitting data on
the scheduled shared channel on a transmission
time interval basis.

11. The method according to claim 10, wherein the re-
source allocation message indicates at least one
transmission time interval or the number of transmis-
sion time intervals for which the resource allocation
message grants resources.

12. The method according to any of claims 1 to 11,
wherein the resource request comprises resource
information indicating the uplink resources required
by the mobile terminal for transmitting user data.

13. The method according to claim 12, wherein the re-
source information comprises a flow identifier of the
data flow of which the mobile terminal intends to
transmit user data, or the number of bits the mobile
terminal intends to transmit.

14. The method according to claim 12, wherein the re-
source information consists of a flag indicating to the
network entity responsible for resource allocation,
when set, that the mobile terminal intends to transmit
data of a delay-critical service.

15. A system for uplink resource allocation for transmit-
ting data on uplink in a mobile communication sys-
tem utilizing an uplink scheme comprising transmis-
sions on a scheduled shared channel and a conten-
tion-based channel, the system for uplink resource
allocation comprising:

a mobile terminal; and
a network entity responsible for resource allo-
cation of the mobile communication system,
wherein:

the mobile terminal comprises:

a transmitter for transmitting via the
contention-based channel a resource
request to the network entity responsi-
ble for resource allocation,
a receiver for receiving, in response to
the resource request, a resource allo-
cation message granting resources for
transmitting data via the scheduled
shared channel;

the network entity comprises:
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a receiver for receiving the resource re-
quest from the mobile terminal via the
contention-based channel;
a transmitter for transmitting, in re-
sponse to the receiver receiving the re-
source request, the resource allocation
message granting resources to the mo-
bile terminal for transmitting data via
the scheduled shared channel; and

the system further comprises:
means configured to implement the steps
of the method according to any of claims 1
to 14.

Patentansprüche

1. Verfahren zur Zuweisung von Ressourcen an ein
mobiles Endgerät zum Senden von Daten auf einen
Uplink innerhalb eines mobilen Kommunikations-
systems unter Verwendung eines Uplinkschemas,
umfassend Übertragungen auf einem geplanten ge-
meinsamen Kanal und einem konkurrenzbasierten
Kanal, wobei das Verfahren die folgenden Schritte
umfasst:

Senden einer Ressourcenanforderung von ei-
nem mobilen Endgerät an eine für die Ressour-
cenzuweisung verantwortlichen Netzwerkein-
heit über den konkurrenzbasierten Kanal; und
als Reaktion auf die Ressourcenanforderung,
Senden von der Netzwerkeinheit an das mobile
Endgerät, einer Ressourcen-Zuweisungsnach-
richt, die dem mobilen Endgerät Ressourcen
zum Senden von Daten über den geplanten ge-
meinsamen Kanal gewährt,
wobei die Ressourcen-Zuweisungsnachricht
dem mobilen Endgerät ein Frequenzband zum
wiederholten Senden eines Referenzsignals an
die für die Ressourcenzuweisung verantwortli-
che Netzwerkinstanz anzeigt, wobei das Be-
zugssignal ein Signal ist, das für die Uplink-Ka-
nalschätzung verwendet wird.

2. Verfahren nach Anspruch 1, ferner Folgendes um-
fassend:
wiederholtes Senden (604) des Referenzsignals von
dem mobilen Endgerät an die für die Ressourcen-
zuweisung verantwortliche Netzwerkeinheit als Ant-
wort auf die Ressourcen-Zuweisungsnachricht.

3. Verfahren nach Anspruch 2, wobei das Referenzsi-
gnal wiederholt von dem mobilen Endgerät an die
für die Ressourcenzuweisung verantwortliche Netz-
werkeinheit über die Ressourcen gesendet (604)
wird, die für den in der Ressourcen-Zuweisungs-
nachricht angegebenen geplanten gemeinsam ge-

nutzten Kanal gewährt wurden.

4. Verfahren nach Anspruch 3, wobei das mobile End-
gerät das Senden des Referenzsignals beendet,
nachdem es eine zweite Ressourcen-Zuweisungs-
nachricht empfangen hat, die dem mobilen Endgerät
Ressourcen zum Senden (606) von Benutzerdaten
auf dem geplanten gemeinsam genutzten Kanal als
Reaktion auf Senden von Planungsinformationen
durch das mobile Endgerät erteilt.

5. Verfahren nach einem der Ansprüche 1 bis 3, wobei
die Ressourcen-Zuweisungsnachricht dem mobilen
Endgerät Ressourcen zum Senden von Planungs-
informationen an die für Ressourcenzuweisung ver-
antwortliche Netzwerkinstanz gewährt, das Verfah-
ren ferner Folgendes umfassend:

Senden (603) von Planungsinformationen von
dem mobilen Endgerät an die für die Ressour-
cenzuweisung verantwortliche Netzwerkeinheit
über den geplanten gemeinsam genutzten Ka-
nal als Antwort auf die Zuweisungsnachricht;
und
Senden, als Reaktion auf das Empfangen der
Planungsinformationen, einer zweiten Ressour-
cen-Zuweisungsnachricht, die dem mobilen
Endgerät Ressourcen zum Senden von Benut-
zerdaten auf dem geplanten gemeinsamen Ka-
nal an die für die Ressourcenzuweisung verant-
wortliche Netzwerkinstanz gewährt, an das mo-
bile Endgerät von der Netzwerkeinheit, die für
die Ressourcenzuweisung verantwortlich ist.

6. Verfahren nach einem der Ansprüche 1 bis 5, ferner
Folgendes umfassend:

Senden (802) eines Timing-Anpassungsbefehls
zum Neuausrichten des Uplink-Timings als Ant-
wort auf die Ressourcenanforderung von der für
die Ressourcenzuweisung verantwortlichen
Netzwerkeinheit an das mobile Endgerät; und
Neuausrichten (803) des Uplink-Timings durch
das mobile Endgerät gemäß dem Timing-Ein-
stellbefehl vor dem Senden (603) der Planungs-
informationen auf dem geplanten gemeinsam
genutzten Kanal.

7. Verfahren nach Anspruch 6, wobei der Zeiteinstel-
lungsbefehl in der Ressourcenzuweisungsnachricht
enthalten ist, die von der für die Ressourcenzuwei-
sung verantwortlichen Netzwerkeinheit als Antwort
auf die Ressourcenanforderung an das mobile End-
gerät gesendet wird.

8. Verfahren nach einem der Ansprüche 1 bis 7, wobei
ein einzelnes Träger-FDMA-Schema verwendet
wird, um Daten auf den Uplink zu senden.
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9. Verfahren nach Anspruch 8, wobei der konkurrenz-
basierte Kanal auf ein verteiltes Spektrum auf dem
Uplink-Zugang zugeordnet wird.

10. Verfahren nach einem der Ansprüche 1 bis 9, wobei
die für die Ressourcenzuweisung verantwortliche
Netzwerkinstanz die Ressourcen zum Senden von
Daten auf dem geplanten gemeinsamen Kanal auf
einer Übertragungszeit-Intervallbasis gewährt.

11. Verfahren nach Anspruch 10, wobei die Ressour-
cen-Zuweisungsnachricht mindestens ein Übertra-
gungszeitintervall oder die Anzahl von Übertra-
gungszeitintervallen angibt, für die die Ressourcen-
Zuweisungsnachricht Ressourcen gewährt.

12. Verfahren nach einem der Ansprüche 1 bis 11, wobei
die Ressourcenanforderung Ressourceninformatio-
nen umfasst, die die Uplink-Ressourcen anzeigen,
die das mobile Endgerät zum Senden von Benutzer-
daten benötigt.

13. Verfahren nach Anspruch 12, wobei die Ressour-
ceninformation einen Flussbezeichner des Daten-
flusses umfasst, von dem das mobile Endgerät be-
absichtigt, Benutzerdaten oder die Anzahl der Bits,
die das mobile Endgerät zu senden beabsichtigt, zu
senden.

14. Verfahren nach Anspruch 12, wobei die Ressour-
ceninformation aus einem Flag besteht, das der für
die Ressourcenzuweisung verantwortlichen Netz-
werkeinheit anzeigt, dass das mobile Endgerät be-
absichtigt, Daten eines verzögerungskritischen
Dienstes zu senden, wenn es gesetzt ist.

15. System zur Aufwärtsverbindungs-Ressourcenzu-
weisung zum Übertragen von Daten auf einer Auf-
wärtsverbindung in einem Mobilkommunikations-
system unter Verwendung eines Aufwärtsverbin-
dungsschemas, das Übertragungen auf einem ge-
planten gemeinsam genutzten Kanal und einem
konkurrenzbasierten Kanal umfasst, wobei das Sys-
tem zur Aufwärtsverbindungs-Ressourcenzuwei-
sung umfasst:

ein mobiles Endgerät; und
eine Netzwerkeinheit, die für die Ressourcen-
zuweisung des Mobilkommunikationssystems
verantwortlich ist, wobei:

das mobile Endgerät umfassend:
einen Sender zum Senden einer Ressour-
cenanforderung an die für die Ressourcen-
zuweisung verantwortliche Netzwerkein-
heit über den konkurrenzbasierten Kanal,
einen Empfänger zum Empfangen einer
Ressourcenzuweisungsnachricht als Ant-

wort auf die Ressourcenanforderung, die
Ressourcen zum Übertragen von Daten
über den geplanten gemeinsam genutzten
Kanal gewährt;
die Netzwerkeinheit umfassend:

einen Empfänger zum Empfangen der
Ressourcenanforderung von dem mo-
bilen Endgerät über den konkurrenzba-
sierten Kanal;
einen Sender zum Senden, als Reakti-
on auf die Ressourcenanforderung, ei-
ner Ressourcen-Zuweisungsnach-
richt, die dem mobilen Endgerät Res-
sourcen zum Senden von Daten über
den geplanten gemeinsamen Kanal
gewährt; und

das System ferner umfassend:
Mittel, die konfiguriert sind, um die Schritte
des Verfahrens nach einem der Ansprüche
1 bis 14 zu implementieren.

Revendications

1. Procédé d’allocation de ressources à un terminal
mobile permettant de transmettre des données sur
la liaison montante au sein d’un système de com-
munication mobile employant une disposition de
liaison montante comprenant des transmissions sur
un canal partagé planifié et un canal à contention,
le procédé comprenant :

la transmission, par l’intermédiaire du canal à
contention, d’une demande de ressources en
provenance d’un terminal mobile à une entité de
réseau chargée de l’allocation de ressources ;
et
en réponse à la demande de ressources, la
transmission, de l’entité de réseau au terminal
mobile, d’un message d’allocation de ressour-
ces accordant des ressources au terminal mo-
bile permettant de transmettre des données par
l’intermédiaire du canal partagé planifié, le mes-
sage d’allocation de ressources indiquant au
terminal mobile une bande de fréquence per-
mettant de transmettre, de manière répétée, un
signal de référence à l’entité de réseau chargée
de l’allocation des ressources, le signal de réfé-
rence étant un signal utilisé pour l’estimation du
canal de liaison montante.

2. Procédé selon la revendication 1, comprenant en
outre :
la transmission répétée (604) du signal de référence
du terminal mobile à l’entité de réseau chargée de
l’allocation de ressources en réponse au message
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d’allocation de ressources.

3. Procédé selon la revendication 2, le signal de réfé-
rence étant transmis de manière répétée (604) du
terminal mobile à l’entité de réseau chargée de l’al-
location de ressources par l’intermédiaire des res-
sources accordées pour le canal partagé planifié in-
diqué dans le message d’allocation de ressources.

4. Procédé selon la revendication 3, le terminal mobile
arrêtant de transmettre le signal de référence après
avoir reçu un second message d’allocation de res-
sources accordant des ressources au terminal mo-
bile permettant de transmettre (606) des données
d’utilisateur sur le canal partagé planifié en réponse
à la transmission par le mobile terminal d’informa-
tions de programmation.

5. Procédé selon l’une quelconque des revendications
1 à 3, le message d’allocation de ressources accor-
dant des ressources au terminal mobile permettant
de transmettre des informations de programmation
à l’entité de réseau chargée de l’allocation de res-
sources, le procédé comprenant en outre :

la transmission (603), en réponse au message
d’allocation, d’informations de programmation
du terminal mobile à l’entité de réseau chargée
de l’allocation de ressources par l’intermédiaire
du canal partagé planifié ; et
la transmission, au terminal mobile depuis l’en-
tité de réseau chargée de l’allocation de ressour-
ces, en réponse à la réception des informations
de programmation, d’un second message d’al-
location de ressources accordant des ressour-
ces au terminal mobile permettant de transmet-
tre des données d’utilisateur sur le canal partagé
planifié à l’entité de réseau chargée de l’alloca-
tion de ressources.

6. Procédé selon l’une quelconque des revendications
1 à 5, comprenant en outre :

la transmission (802), en réponse à la demande
de ressources, de l’entité de réseau chargée de
l’allocation de ressources au terminal mobile,
d’une commande de réglage de temporisation
permettant de réaligner la temporisation de la
liaison montante ; et
le réalignement (803), par le terminal mobile, de
la temporisation de la liaison montante selon la
commande de réglage de temporisation avant
la transmission (603) des informations de pro-
grammation sur le canal partagé planifié.

7. Procédé selon la revendication 6, la commande de
réglage de temporisation étant comprise dans le
message d’allocation de ressources transmis au dis-

positif mobile depuis l’entité de réseau chargée de
l’allocation de ressources en réponse à la demande
de ressources.

8. Procédé selon l’une quelconque des revendications
1 à 7, une disposition AMRF à porteuse unique étant
utilisée pour transmettre des données sur la liaison
montante.

9. Procédé selon la revendication 8, le canal à conten-
tion étant mis en correspondance à un spectre dis-
tribué sur l’accès de liaison montante.

10. Procédé selon l’une quelconque des revendications
1 à 9, l’entité de réseau chargée de l’allocation de
ressources accordant les ressources permettant de
transmettre des données sur le canal partagé plani-
fié en fonction d’un intervalle de temps de transmis-
sion.

11. Procédé selon la revendication 10, le message d’al-
location de ressources indiquant au moins un inter-
valle de temps de transmission ou le nombre d’in-
tervalles de temps de transmission pour lesquels le
message d’allocation de ressources accorde des
ressources.

12. Procédé selon l’une quelconque des revendications
1 à 11, la demande de ressources comprenant des
informations de ressources indiquant les ressources
de liaison montante requises par le terminal mobile
pour la transmission de données d’utilisateur.

13. Procédé selon la revendication 12, les informations
de ressources comprenant un identifiant de flux du
flux de données dont le terminal mobile a l’intention
de transmettre des données d’utilisateur, ou le nom-
bre de bits que le terminal mobile vise à transmettre.

14. Procédé selon la revendication 12, les informations
de ressources consistant en un fanion indiquant à
l’entité de réseau chargée de l’allocation de ressour-
ces, lorsqu’il est défini, que le terminal mobile vise
à transmettre des données d’un service à délai cri-
tique.

15. Système d’allocation de ressources de liaison mon-
tante permettant de transmettre des données sur la
liaison montante dans un système de communica-
tion mobile employant une disposition de liaison
montante comprenant des transmissions sur un ca-
nal partagé planifié et un canal à contention, le sys-
tème d’allocation de ressources de liaison montante
comprenant :

un terminal mobile ; et
une entité de réseau chargée de l’allocation de
ressources du système de communication
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mobile :

le terminal mobile comprenant :
un transmetteur destiné à transmettre par
l’intermédiaire du canal à contention une
demande de ressources à l’entité de réseau
chargée de l’allocation de ressources ; un
récepteur destiné à recevoir, en réponse à
la demande de ressources, un message
d’allocation de ressources accordant des
ressources permettant de transmettre des
données par l’intermédiaire du canal parta-
gé planifié ;
l’entité de réseau comprenant :

un récepteur destiné à recevoir la de-
mande de ressources issue du terminal
mobile par l’intermédiaire du canal à
contention ;
un transmetteur destiné à transmettre,
en réponse à la réception par le récep-
teur de la demande de ressources, le
message d’allocation de ressources
accordant des ressources au terminal
mobile permettant de transmettre des
données par l’intermédiaire du canal
partagé planifié ; et

le système comprenant en outre :
un moyen conçu pour mettre en œuvre les
étapes du procédé selon l’une quelconque
des revendications 1 à 14.
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