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Description

FIELD

[0001] This disclosure relates generally to apparatus
and methods for wireless communication. More particu-
larly, the disclosure relates to allocating data flows based
on indication of selection criteria.

BACKGROUND

[0002] Wireless communication systems are widely
deployed to provide various types of communication con-
tent such as voice, data, and so on. These systems may
be multiple-access systems capable of supporting com-
munication with multiple users by sharing the available
system resources (e.g., bandwidth and transmit power).
Examples of such multiple-access systems include code
division multiple access (CDMA) systems, time division
multiple access (TDMA) systems, frequency division
multiple access (FDMA) systems, 3GPP Long Term Ev-
olution (LTE) systems, and orthogonal frequency division
multiple access (OFDMA) systems.
[0003] Generally, a wireless multiple-access commu-
nication system can simultaneously support communi-
cation for multiple wireless terminals. Each terminal com-
municates with one or more base stations via transmis-
sions on the forward and reverse liulcs. The forward link
(or downlink) refers to the communication link from the
base stations to the terminals, and the reverse link (or
uplink) refers to the communication link from the termi-
nals to the base stations. This communication link may
be established via a single-in-single-out, multiple-in-sin-
gle-out or a multiple-in-multiple-out (MIMO) system
[0004] A MIMO system employs multiple (NT) transmit
antennas and multiple (NR) receive antennas for data
transmission. A MIMO channel formed by the NT transmit
and NR receive antennas may be decomposed into NS
independent channels, which are also referred to as spa-
tial channels, where NS ≤ min{NT, NR}. Each of the NS
independent channels corresponds to a dimension. The
MIMO system can provide improved performance (e.g.,
higher throughput and/or greater reliability) if the addi-
tional dimensionalities created by the multiple transmit
and receive antennas are utilized.
[0005] A MIMO system supports a time division duplex
(TDD) system and a frequency division duplex (FDD)
system. In a TDD system, the forward and reverse link
transmissions are on the same frequency region so that
the reciprocity principle allows the estimation of the for-
ward link channel from the reverse link channel. This en-
ables the access point to extract transmit beamforming
gain on the forward link when multiple antennas are avail-
able at the access point.
[0006] Document (US 6,965,948 B1) discusses a
method and apparatus for providing selective access to
a network, between an end device and a network such
as the Internet through one or more access network ter-

minating devices which includes determining an access
capability for each access network terminating device
and comparing the access capability with a preferred ac-
cess capability associated with a user preference. Best
access is determined based on a comparison of the ca-
pabilities of the access network terminating devices and
the preferred capabilities.
[0007] Document (3GPP, TR 24.801, V8.1.0) discuss-
es the signaling procedure between the user equipment
(UE) and the evolved packet core (EPC) network. Fur-
ther, two candidate protocols to be used between the UE
and the Access Network Discovery and Selection Func-
tion (ANDSF) are discussed. The protocols are IEEE
8o2.2i and the Open Mobile Alliance Device Manage-
ment (OMA DM).
[0008] Document (3GPP, TS 24.302, V9.1.1) discuss-
es the discovery and the network selection procedures
for access to the 3GPP EPC via non-3GPP access net-
work. The UE may get from the ANDSF information on
available access networks. The information contains the
access network discovery and selection information to
assist the UE. Further, the network detection and selec-
tion shall take into account the access network specific
requirements and the UE’s local policy.
[0009] Document (GB 2 457 656 A) discusses methods
for the network discovery and selection in a packet data
network communication system. A UE may have multiple
simultaneous connections to a number of networks. The
UE receives a message and determines from the re-
ceived message a hierarchical policy of network informa-
tion. The policy can be segmented. The global policy is
applicable to the entire network whereas the local policy
is applicable only to a certain geographical area.

SUMMARY

[0010] The invention is defined in independent claims
1, 8 and 15. The following presents a simplified summary
of one or more aspects in order to provide a basic un-
derstanding of such aspects. This summary is not an
extensive overview of all contemplated aspects, and is
intended to neither identify key or critical elements of all
aspects nor delineate the scope of any or all aspects. Its
sole purpose is to present some concepts of one or more
aspects in a simplified form as a prelude to the more
detailed description that is presented later.
[0011] Disclosed is an apparatus and method for allo-
cating data flows based on indication of selection criteria.
According to one aspect, a method for allocating a data
flow based on selection criteria includes the following:
receiving at least one policy that includes at least one
indication for selecting an access from two or more of
available accesses; determining a selection criterion
based on the data flow; and selecting the access based
on the determined selection criterion and the at least one
indication.
[0012] According to another aspect, disclosed is an ap-
paratus (or device) for allocating a data flow based on
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selection criteria. The apparatus includes means for re-
ceiving at least one policy. The policy may include at least
one indication for selecting an access from two or more
of available accesses. The apparatus further includes
means for determining a selection criterion based on the
data flow and means for selecting the access based on
the determined selection criterion and the at least one
indication.
[0013] According to another aspect, disclosed is an ap-
paratus for allocating a data flow based on selection cri-
teria which includes a transceiver for receiving at least
one policy including at least one indication for selecting
an access from two or more of available accesses, and
a processor for determining a selection criterion based
on the data flow and for selecting the access based on
the determined selection criterion and the at least one
indication.
[0014] According to another aspect, disclosed is a non-
transitory computer-readable medium which includes
program code stored thereon. The program codes may
include program code for receiving at least one policy
including at least one indication for selecting an access
from two or more of available accesses, program code
for determining a selection criterion based on the data
flow, and program code for selecting the access based
on the determined selection criterion and the at least one
indication.
[0015] Advantages of the present disclosure may in-
clude increased efficiency in data flow allocation and im-
proving throughout for data flows.
[0016] It is understood that other aspects will become
readily apparent to those skilled in the art from the fol-
lowing detailed description, wherein it is shown and de-
scribed various aspects by way of illustration. The draw-
ings and detailed description are to be regarded as illus-
trative in nature and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Figure 1 illustrates an example of a multiple access
wireless communication system.
Figure 2 illustrates an example block diagram of a
transmitter system (also known as the access point)
and a receiver system (also known as an access
terminal).
Figure 3 illustrates an example of an Evolved Packet
System (EPS).
Figure 4 illustrates an example of a Management
Object (MO) of an Access Network Discovery and
Selection Function (ANDSF) entity.
Figure 5 illustrates a first example flow diagram for
allocating data flows based on selection criteria.
Figure 6 illustrates a first example device for allocat-
ing data flows based on selection criteria.
Figure 7 illustrates a second example flow diagram
for allocating data flows based on selection criteria.

Figure 8 illustrates a second example device for al-
locating data flows based on selection criteria.
Figure 9 illustrates an example device including a
processor in communication with a memory for ex-
ecuting the processes for allocating data flows based
on selection criteria.

DETAILED DESCRIPTION

[0018] The detailed description set forth below in con-
nection with the appended drawings is intended as a de-
scription of various aspects of the present disclosure and
is not intended to represent the only aspects in which the
present disclosure may be practiced. Each aspect de-
scribed in this disclosure is provided merely as an exam-
ple or illustration of the present disclosure, and should
not necessarily be construed as preferred or advanta-
geous over other aspects. The detailed description in-
cludes specific details for the purpose of providing a thor-
ough understanding of the present disclosure. However,
it will be apparent to those skilled in the art that the present
disclosure may be practiced without these specific de-
tails. In some instances, well-known structures and de-
vices are shown in block diagram form in order to avoid
obscuring the concepts of the present disclosure. Acro-
nyms and other descriptive terminology may be used
merely for convenience and clarity and are not intended
to limit the scope of the present disclosure.
[0019] While for purposes of simplicity of explanation,
the methodologies are shown and described as a series
of acts, it is to be understood and appreciated that the
methodologies are not limited by the order of acts, as
some acts may, in accordance with one or more aspects,
occur in different orders and/or concurrently with other
acts from that shown and described herein. For example,
those skilled in the art will understand and appreciate
that a methodology could alternatively be represented
as a series of interrelated states or events, such as in a
state diagram. Moreover, not all illustrated acts may be
required to implement a methodology in accordance with
one or more aspects.
[0020] The techniques described herein may be used
for various wireless communication networks such as
Code Division Multiple Access (CDMA) networks, Time
Division Multiple Access (TDMA) networks, Frequency
Division Multiple Access (FDMA) networks, Orthogonal
FDMA (OFDMA) networks, Single-Carrier FDMA (SC-
FDMA) networks, etc. The terms "networks" and "sys-
tems" are often used interchangeably. A CDMA network
may implement a radio technology such as Universal Ter-
restrial Radio Access (UTRA), cdma2000, etc. UTRA in-
cludes Wideband-CDMA (W-CDMA) and Time Division
Synchronous Code Division Multiple Access (TD-SCD-
MA) (a.k.a. Low Chip Rate (LCR)). Cdma2000 covers
IS-2000, IS-95 and IS-856 standards. A TDMA network
may implement a radio technology such as Global Sys-
tem for Mobile Communications (GSM). An OFDMA net-
work may implement a radio technology such as Evolved
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UTRA (E-UTRA), IEEE 802.11, IEEE 802.16, IEEE
802.20, Flash-OFDM®, etc. UTRA, E-UTRA, and GSM
are part of Universal Mobile Telecommunication System
(UMTS). Long Term Evolution (LTE) is a release of UMTS
that uses E-UTRA. UTRA, E-UTRA, GSM, UMTS and
LTE are described in documents from an organization
named "3rd Generation Partnership Project" (3GPP).
cdma2000 is described in documents from an organiza-
tion named "3rd Generation Partnership Project 2"
(3GPP2). These various radio technologies and stand-
ards are known in the art.
[0021] Single carrier frequency division multiple ac-
cess (SC-FDMA), which utilizes single carrier modulation
and frequency domain equalizations has similar perform-
ance and may have essentially the same overall com-
plexity as those of an OFDMA system. A SC-FDMA signal
may have lower peak-to-average power ratio (PAPR) be-
cause of its inherent single carrier structure. SC-FDMA
may be utilized in uplink communication where lower PA-
PR may benefit the mobile terminal in terms of transmit
power efficiency.
[0022] Referring to Figure 1, a multiple access wireless
communication system according to one embodiment is
illustrated. An access point 100 (AP) includes multiple
antenna groups, one including 104 and 106, another in-
cluding 108 and 110, and an additional including 112 and
114. In Figure 1, only two antennas are shown for each
antenna group, however, more or fewer antennas may
be utilized for each antenna group. Access terminal 116
(AT) is in communication with antennas 112 and 114,
where antennas 112 and 114 transmit information to ac-
cess terminal 116 over forward link 120 and receive in-
formation from access terminal 116 over reverse link 118.
Access terminal 122 is in communication with antennas
106 and 108, where antennas 106 and 108 transmit in-
formation to access terminal 122 over forward link 126
and receive information from access terminal 122 over
reverse link 124. In a FDD system, communication links
118, 120, 124 and 126 may each use a different frequen-
cy for communication. For example, forward link 120 may
use a different frequency than that used by reverse link
118.
[0023] Each group of antennas and/or the area in
which they are designed to communicate may be referred
to as a sector of the access point. In one aspect, antenna
groups are each designed to communicate with access
terminals in a sector of the areas covered by access point
100.
[0024] In communication over forward links 120 and
126, the transmitting antennas of access point 100 may
utilize beamforming to improve the signal-to-noise ratio
of forward links for the different access terminals 116 and
122. Also, an access point may use beamforming to
transmit to access terminals scattered randomly through
its coverage area which may cause less interference to
access terminals in neighboring cells than an access
point transmitting through a single antenna to all its ac-
cess terminals.

[0025] An access point may be a fixed station used for
communicating with the terminals and may also be re-
ferred to as an access point, a Node B, eNodeB or some
other terminology. An access terminal may also be called
a mobile terminal, a user equipment (UE), a wireless
communication device, a terminal, a user terminal or
some other terminology.
[0026] Figure 2 illustrates an example block diagram
of a transmitter system 210 (also known as the access
point) and a receiver system 250 (also known as an ac-
cess terminal). At the transmitter system 210, traffic data
for a number of data streams is provided from a data
source 212 to a transmit (TX) data processor 214.
[0027] In one aspect, each data stream is transmitted
over a respective transmit antenna. TX data processor
214 formats, codes, and interleaves the traffic data for
each data stream based on a particular coding scheme
selected for that data stream to provide coded data.
[0028] The coded data for each data stream may be
multiplexed with pilot data using OFDM techniques. The
pilot data is typically a known data pattern that is proc-
essed in a known manner and may be used at the receiver
system to estimate the channel response. The multi-
plexed pilot and coded data for each data stream is then
modulated (i.e., symbol mapped) based on a particular
modulation scheme (e.g., BPSK, QSPK, M-PSK, or M-
QAM) selected for that data stream to provide modulation
symbols. The data rate, coding, and modulation for each
data stream may be determined by instructions per-
formed by processor 230.
[0029] The modulation symbols for all data streams
are then provided to a TX MIMO processor 220, which
may further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 220 then provides NT mod-
ulation symbol streams to NT transmitters (TMTR) 222a
through 222t. In certain embodiments, TX MIMO proc-
essor 220 applies beamforming weights to the symbols
of the data streams and to the antenna from which the
symbol is being transmitted.
[0030] Each transmitter 222 receives and processes a
respective symbol stream to provide one or more analog
signals, and further conditions (e.g., amplifiers, filters,
and upconverts) the analog signals to provide a modu-
lated signal suitable for transmission over the MIMO
channel. NT modulated signals from transmitters 222a
through 222t are then transmitted from NT antennas 224a
through 224t, respectively.
[0031] At receiver system 250, the transmitted modu-
lated signals are received by NR antennas 252a through
252r and the received signal from each antenna 252 is
provided to a respective receiver (RCVR) 254a through
254r. Each receiver 254 conditions (e.g., filters, amplifies,
and downconverts) a respective received signal, digitizes
the conditioned signal to provide samples, and further
processes the samples to provide a corresponding "re-
ceived" symbol stream.
[0032] An RX data processor 260 then receives and
processes the NR received symbol streams from NR re-
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ceivers 254 based on a particular receiver processing
technique to provide NT "detected" symbol streams. The
RX data processor 260 then demodulates, deinterleaves,
and decodes each detected symbol stream to recover
the traffic data for the data stream. The processing by
RX data processor 260 is complementary to that per-
formed by TX MIMO processor 220 and TX data proces-
sor 214 at transmitter system 210.
[0033] A processor 270 periodically determines which
pre-coding matrix to use. Processor 270 formulates a
reverse link message including a matrix index portion
and a rank value portion.
[0034] The reverse link message may include various
types of information regarding the communication link
and/or the received data stream. The reverse link mes-
sage is then processed by a TX data processor 238,
which also receives traffic data for a number of data
streams from a data source 236, modulated by a modu-
lator 280, conditioned by transmitters 254a through 254r,
and transmitted back to transmitter system 210.
[0035] At transmitter system 210, the modulated sig-
nals from receiver system 250 are received by antennas
224, conditioned by receivers 222, demodulated by a de-
modulator 240, and processed by a RX data processor
242 to extract the reserve link message transmitted by
the receiver system 250. Processor 230 then determines
which pre-coding matrix to use for determining the beam-
forming weights then processes the extracted message.
[0036] In an aspect, logical channels are classified into
Control Channels and Traffic Channels. Logical Control
Channels may include a Broadcast Control Channel
(BCCH) which is a downlink (DL) channel for broadcast-
ing system control information, a Paging Control Channel
(PCCH) which is a DL channel that transfers paging in-
formation, and/or a Multicast Control Channel (MCCH)
which is a point-to-multipoint DL channel used for trans-
mitting Multimedia Broadcast and Multicast Service
(MBMS) scheduling and control information for one or
several Multicast Traffic Channels (MTCHs). Generally,
after establishing an RRC connection, MCCH may only
be used by UEs that receive MBMS (Note: old
MCCH+MSCH). A Dedicated Control Channel (DCCH)
is a point-to-point bi-directional channel that transmits
dedicated control information and used by UEs having
an RRC connection. In one aspect, Logical Traffic Chan-
nels may include a Dedicated Traffic Channel (DTCH)
which is a point-to-point bi-directional channel, and is
dedicated to one UE, for the transfer of user information.
Also, a Multicast Traffic Channel (MTCH) may be used
for a point-to-multipoint DL channel for transmitting traffic
data.
[0037] In one aspect, Transport Channels are classi-
fied into downlink (DL) and uplink (UL) channels. DL
Transport Channels may include a Broadcast Channel
(BCH), Downlink Shared Data Channel (DL-SDCH) and
a Paging Channel (PCH). The PCH is used for support
of UE power saving (e.g., a DRX cycle is indicated by
the network to the UE), broadcasted over an entire cell

and mapped to PHY resources which can be used for
other control/traffic channels. The UL Transport Channel
may include a Random Access Channel (RACH), a Re-
quest Channel (REQCH), a Uplink Shared Data Channel
(UL-SDCH) and a plurality of PHY channels. The PHY
channels may include a set of DL channels and UL chan-
nels.
[0038] In one aspect, the DL PHY channels may in-
clude one or more of the following:

• Common Pilot Channel (CPICH)
• Synchronization Channel (SCH)
• Common Control Channel (CCCH)
• Shared DL Control Channel (SDCCH)
• Multicast Control Channel (MCCH)
• Shared UL Assignment Channel (SUACH)
• Acknowledgement Channel (ACKCH)
• DL Physical Shared Data Channel (DL-PSDCH)
• UL Power Control Channel (UPCCH)
• Paging Indicator Channel (PICH)
• Load Indicator Channel (LICH)

[0039] In one aspect, the UL PHY channels may in-
clude one or more of the following:

• Physical Random Access Channel (PRACH)
• Channel Quality Indicator Channel (CQICH)
• Acknowledgement Channel (ACKCH)
• Antenna Subset Indicator Channel (ASICH)
• Shared Request Channel (SREQCH)
• UL Physical Shared Data Channel (UL-PSDCH)
• Broadband Pilot Channel (BPICH)

[0040] In one aspect, a channel structure is provided
that preserves low PAPR (at any given time, the channel
is contiguous or uniformly spaced in frequency) proper-
ties of a single carrier waveform.
[0041] In one aspect, the present disclosure discloses
allocating different Internet Protocol (IP) flows among
available accesses (also referred to herein as networks,
interfaces, network accesses, access points, access
nodes, etc.) based on an indication of selection criteria
of a user equipment (UE). Figure 3 illustrates an example
of an Evolved Packet System (EPS). For example, with
reference to an example system 300 shown in Figure 3,
a 3rd Generation Partnership Project (3GPP) Evolved
Packet System (EPS) network has the UE 310 connected
to both a LTE (3GPP EPS) network 320 and a Wireless
Local Area Network (WLAN) 330 via a first access 312
and a second access 313, respectively. The UE 310 may
be provided with policies 340 indicating how to distribute
the data flows (e.g., IP flows) between the two accesses
312, 313. One skilled in the art would understand that
although two accesses are described, the present dis-
closure is not limited to two accesses and that other quan-
tity of accesses may be used without affecting the scope
of the present disclosure.
[0042] In one example, the components or modules of
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the network providing the policies 340 may include an
Access Network Discovery and Selection Function
(ANDSF) entity or module 350. In one example, the com-
munication protocol between the ANDSF 350 and the
UE 310 may utilize an Open Mobile Alliance Device Man-
agement (OMA-DM) protocol or the like. Based on OMA-
DM specifications, the information exchanged by the UE
310 and the ANDSF 350 may be defined in a Manage-
ment Object (MO). For example, the MO for ANDSF-UE
communication may be specified in the 3GPP Technical
Specification TS24.312 or the like.
[0043] In one aspect, the policies for distributing a data
flow (e.g., an IP flow) among a plurality of accesses may
indicate to the UE which access should be used for cer-
tain data flows described in terms of media type, IP
source address, IP destination address, source port, des-
tination port or protocol type, etc. For example, the
ANDSF may indicate to the UE that the WLAN should be
used for traffic with destination port 80, such that Hyper-
text Transfer Protocol (HTTP) traffic may be exchanged
via the WLAN. In one aspect, the protocols of the Trans-
port Layer of the IP Suite, for example, the Transmission
Control Protocol (TCP), the User Datagram Protocol
(UDP), etc., may use a numerical identifier for the data
structures of the endpoints for host-to-host communica-
tions. Such an endpoint is known as a port (a.k.a. a con-
nection port or a destination port, etc.) and the identifier
is the port number. For example, port 21 typically refers
to a FTP traffic connection. For example, destination port
80 refers to an HTTP traffic connection.
[0044] In one aspect, the indication to the UE regarding
which access to use (e.g., the first access 312 to the LTE
(3GPP EPS) network 320 or the second access 313 to
the WLAN 330) may be based at least in part on the
bandwidth required by a given data flow (e.g., IP flow).
In one example, the ANDSF may communicate to the
UE to allocate a data flow on a specific access based on
the amount of bandwidth required by the data flow. Such
indications may include stand-alone information or may
be used together with other details and criteria.
[0045] In one example, the ANDSF may instruct the
UE to use WLAN for all the data flows that utilize more
than (or less than) a defined amount of a network re-
source, such as a bandwidth utilization that exceeds 10
kbit/s, such that the information regarding which access
the UE uses is related to a consumed bandwidth. In an-
other example, the ANDSF may instruct the UE to use
WLAN for all the data flows with destination port 80 that
allocate more than a defined parameter, such as a band-
width that exceeds 9 kbit/s, such that the information re-
garding which access the UE uses for the data flow is
related to the consumed bandwidth and based on the
application generating the data flow. In yet another ex-
ample, the ANDSF may instruct the UE to use a particular
access based on the application run on the UE. In one
aspect, the operator may provide an indication about the
allowed throughput for each data flow that a UE may use
on a specific access. In one aspect, the proposed tech-

niques described herein may be implemented by adding
additional information in the MO defined for ANDSF, such
as, for example, in 3GPP TS 24.312 or the like.
[0046] In another example, the ANDSF may instruct
the UE to select an access for a data flow based on one
criterion among a plurality of selection criteria. For ex-
ample, a policy for a bandwidth criterion may be specified
as described earlier. For example, a policy for a file size
criterion may indicate that if a file size of a transaction is
above (or below) a given size threshold, then a given
access should be used for the data flow. In one example,
this file size criterion may be useful in podcast downloads
where a protocol allows for file size negotiation or indi-
cation before an actual download. For example, a policy
for an application name/ID criterion may indicate that all
traffic generated by a given application (e.g. identified by
a name or an ID) should be routed through a given ac-
cess. In another example, a policy for a role ID criterion
may manifest itself as a Voice over IP stream (VoIP) or
a video stream and the policy may be specified accord-
ingly. As yet another example, a policy which is a com-
bination of any of the above described policies may also
be specified. One skilled in the art would understand that
the examples of the policy described herein are not ex-
clusive and that other examples for the policy may be
used without affecting the scope of the present applica-
tion.
[0047] Although the above examples are described us-
ing data flows, one skilled in the art would understand
that the context of data flow is intended to be given its
broadest possible meaning, for example, data flow may
include but is not limited to an IP flow, a streaming data
flow, a file transfer flow, a messaging flow, etc.
[0048] Figure 4 illustrates an example of a Manage-
ment Object (MO) of an Access Network Discovery and
Selection Function (ANDSF) entity. In accordance with
aspects of the proposed disclosure herein, the example
ANDSF and MO may be used for implementing alloca-
tions of data flows based on selection criteria. With ref-
erence to Figure 4, for example, the ANDSF MO 400 may
include a plurality of nodes (which may also be known
as "leaves" or "leaf"). In one example, the ANDSF MO
400 is a data structure with a set of data objects organized
in the data structure. Figure 4 shows examples of infor-
mation that the ANDSF entity provides to a user equip-
ment (UE) as part of an indication sent by the ANDSF
entity to the UE. An example of the information may in-
clude a flow description which is a set of information for
identifying traffic generated by the UE for which a policy
will apply. Node 410 (a.k.a. leaf 410) lists examples of
information for identifying the traffic generated by the UE,
including but not limited to, Source IP address, Destina-
tion IP address, Source port, Destination port, Protocol
type, etc. Node 420 (a.k.a. leaf 420) (e.g., Minimum used
bandwidth, Maximum used bandwidth, etc.) lists corre-
sponding information which may be used to implement
the allocation of data flows based on selection criteria.
In one example, the information in Node 420 may also
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include a file size, an application name/ID or a role ID.
For the sake of simplicity, some of the nodes (or leaves)
are not shown or discussed herein as their functions may
be peripheral to the allocation of data flows based on
selection criteria. The term priority access represents a
ranking of the priority associated with the access to be
used by the UE. Information to be used for ranking the
priority may include access technology, access ID, sec-
ondary access ID or access network priority, etc. The
term validity area represents a set of information used
by the UE to determine when a policy received, for ex-
ample from the ANDSF entity, should apply. Information
in the validity area may include location information,
roaming information, Public Land Mobile Network
(PLMN) information, time of day information, etc.
[0049] Figure 5 illustrates a first example flow diagram
500 for allocating data flows, for example in a wireless
communication network based at least in part on a se-
lection criteria. In one example, one or more of the se-
lection criteria is one or more of the following: a data flow
bandwidth requirement, a file size, an application
name/ID or a role ID. In yet another example, the selec-
tion criteria is a combination of the examples listed above.
In block 510, at least one management object (MO) from
a network entity (e.g., ANDSF) is received. The at least
one MO may include at least one indication for selecting
from among available accesses (e.g., WLAN, 3GPP,
etc.) of the network based at least in part on certain re-
source requirements of the data flows, e.g., bandwidth
requirements. In one example, the indication may instead
reference an application that generates the data flow, etc.
[0050] In one example, the at least one indication may
indicate to the UE to use a given access (e.g., WLAN)
for data flows that allocate more than a defined param-
eter, such as a bandwidth that exceeds 10 Kbit/s. In an-
other example, the at least one indication may indicate
to the UE to use a given access for data flows that are
generated by a particular application or transmitted over
a particular protocol (e.g., destination port 80) and a con-
sumed bandwidth (e.g., more than 10 kbit/s). In yet an-
other example, the indication may indicate the allowed
throughput for each data flow that a UE may assign on
a specific access.
[0051] Following block 510, in block 520, a bandwidth
requirement for a given data flow may be determined. In
block 530, one of the available accesses may be selected
based at least in part on a comparison of the determined
bandwidth requirement with the at least one indication.
In one aspect, one or more of the steps in Figure 5 is
performed by a user equipment or component(s) in an
user equipment.
[0052] Figure 6 illustrates a first example device 600
for allocating data flows, for example in a wireless com-
munication network based at least in part on data flow
selection criteria. In one example, one of the selection
criteria is the data flow bandwidth requirement. The de-
vice 600 may be configured as a communication device
or similar device for use within the communication device.

As depicted, device 600 may include functional blocks
that can represent functions implemented by a proces-
sor, software, hardware or combination thereof (e.g.,
firmware).
[0053] As illustrated, device 600 may include an elec-
trical component 610 for receiving at least one MO from
a network entity, wherein the at least one MO includes
at least one indication for selecting from among available
accesses of the network based at least in part on band-
width requirements of the data flows. The device 600
may include an electrical component 620 for determining
a bandwidth requirement (or some other network re-
source requirement, e.g., a file size application) of a given
data flow or some other attribute of the data flow, such
as the application generating the data flow, the amount
of data (e.g., file size contained in the data flow), etc. The
device 600 may include an electrical component 630 for
selecting one of the available accesses based at least in
part on a comparison of the determined bandwidth re-
quirement (or other network resource requirement) with
the at least one indication. In one example, one or more
processors may be used for performing the functions of
device 600.
[0054] Device 600 may optionally include a processor
module 602 having at least one processor. In one aspect,
device 600 may be configured as a communication net-
work entity, rather than as a processor. Processor 602,
in such case, may be in operative communication with
electrical components 610-630 via a bus 604 or a similar
communication coupling. Processor 602 may effect ini-
tiation and scheduling of the processes or functions per-
formed by electrical components 610-630.
[0055] In related aspects, device 600 may include a
transceiver module 606. A stand-alone receiver and/or
stand-alone transmitter may be used in lieu of or in con-
junction with transceiver module 606. In further related
aspects, device 600 may optionally include a module for
storing information, such as, for example, a memory
module 608. The memory module 608 may include a
computer readable medium and may be operatively cou-
pled to the other components of device 600 via a bus 604
or the like. The memory module 608 may be adapted to
store computer readable codes, instructions and/or data
for effecting the processes and behavior of electrical
components 610-630, and subcomponents thereof, or
processor 602, or the methods disclosed herein. Memory
module 608 may retain codes/instructions for executing
functions associated with electrical components
610-630. While shown as being external to memory mod-
ule 608, it is to be understood that electrical components
610-630 may exist within memory module 608.
[0056] Figure 7 illustrates a second example flow dia-
gram for allocating data flows based for example in part
on selection criteria. In block 710, at least one policy may
be received wherein the policy includes at least one in-
dication for selecting an access from a plurality of avail-
able accesses. In one example, the policy is a manage-
ment object (MO). In one example, the policy is received
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from a network entity. In one example, the network entity
is an Access Network Discovery and Selection Function
(ANDSF) module. In one example, the access is for a
wireless local area network (WLAN), for an LTE network,
or for a 3GPP service. In one example, the at least one
indication indicates which access to use for data flows
that utilize an allocation greater than a defined value of
data rate. In another example, the at least one indication
indicates which access to use for data flows that are gen-
erated by a particular type of application, utilize a partic-
ular protocol or consume a certain amount of bandwidth.
In another example, the at least one indication indicates
which access to use based on an allowed throughput for
each of the data flows. In block 720, a selection criterion
may be determined based on a data flow. In one example,
the selection criterion may be one of the following: a
bandwidth requirement for a data flow, an application
generating the data flow or traffic, a protocol used to carry
the data flow, a file size, an application name/ID, a role
ID, or a throughput of the data flow.
[0057] One skilled in the art would understand that
bandwidth requirement for a data flow may depend on
various factors, such as but not limited to application,
usage, data type, design choice, user choice, etc. without
affecting the scope of the present disclosure. Thus, how
bandwidth requirements are determined may differ ac-
cordingly. In block 730, the access may be selected
based on the determined selection criterion and the at
least one indication. In one aspect, one or more of the
steps in Figure 7 is performed by a user equipment or
component(s) in an user equipment. In one example, the
step in block 710 may be performed by a transceiver or
a receiver; and, the steps in blocks 720 and 730 may be
performed by one or more processors.
[0058] Figure 8 illustrates a second example of a de-
vice 800 for allocating data flows based, for example in
part on selection criteria. In one aspect, the device 800
is implemented by at least one processor including one
or more modules configured to provide different aspects
of allocating data flows based on selection criteria as
described herein in blocks 810, 820 and 830. Block 810
illustrates the means for receiving at least one policy in-
cluding at least one indication for selecting an access
from a plurality of available accesses. Block 820 illus-
trates the means for determining a selection criterion
based on a data flow. Block 830 illustrates the means for
selecting the access based on the determined selection
criterion and the at least one indication.
[0059] For example, each module includes hardware,
firmware, software, or any combination thereof. In one
aspect, the device 800 is also implemented by at least
one memory in communication with the at least one proc-
essor.
[0060] In one example, the illustrative components,
flow diagrams, logical blocks, modules and/or algorithm
steps described herein are implemented or performed
with one or more processors. In one aspect, a processor
is coupled with a memory which stores data, metadata,

program instructions, etc. to be executed by the proces-
sor for implementing or performing the various flow dia-
grams, logical blocks and/or modules described herein.
Figure 9 illustrates an example of a device 900 including
a processor 910 in communication with a memory 920
for executing the processes for allocating data flows
based for example in part on selection criteria. In one
example, the device 900 is used to implement the algo-
rithm illustrated in Figures 5 and 7. In one aspect, the
memory 920 is located within the processor 910. In an-
other aspect, the memory 920 is external to the processor
910. In one aspect, the processor includes circuitry for
implementing or performing the various flow diagrams,
logical blocks and/or modules described herein.
[0061] One skilled in the art would understand that the
steps disclosed in the example flow diagrams in Figures
5 and7 can be interchanged in their order without depart-
ing from the scope of the present disclosure. Also, one
skilled in the art would understand that the steps illus-
trated in the flow diagram are not exclusive and other
steps may be included or one or more of the steps in the
example flow diagram may be deleted or combined with-
out affecting the scope of the present disclosure.
[0062] Those of skill would further appreciate that the
various illustrative components, logical blocks, modules,
circuits, and/or algorithm steps described in connection
with the examples disclosed herein may be implemented
as electronic hardware, firmware, computer software, or
combinations thereof. To clearly illustrate this inter-
changeability of hardware, firmware and software, vari-
ous illustrative components, blocks, modules, circuits,
and/or algorithm steps have been described above gen-
erally in terms of their functionality. Whether such func-
tionality is implemented as hardware, firmware or soft-
ware depends upon the particular application and design
constraints imposed on the overall system. Skilled arti-
sans may implement the described functionality in vary-
ing ways for each particular application, but such imple-
mentation decisions should not be interpreted as causing
a departure from the scope of the present disclosure.
[0063] For example, for a hardware implementation,
the processing units may be implemented within one or
more application specific integrated circuits (ASICs), dig-
ital signal processors (DSPs), digital signal processing
devices (DSPDs), programmable logic devices (PLDs),
field programmable gate arrays (FPGAs), processors,
controllers, micro-controllers, microprocessors, other
electronic units designed to perform the functions de-
scribed therein, or a combination thereof. With software,
the implementation may be through modules (e.g., pro-
cedures, functions, etc.) that perform the functions de-
scribed therein. The software codes may be stored in
memory units and executed by a processor unit. Addi-
tionally, the various illustrative flow diagrams, logical
blocks, modules and/or algorithm steps described herein
may also be coded as computer-readable instructions
carried on any computer-readable medium known in the
art or implemented in any computer program product
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known in the art. In one aspect, the computer-readable
medium is a non-transitory computer-readable medium.
[0064] In one or more examples, the steps or functions
described herein may be implemented in hardware, soft-
ware, firmware, or any combination thereof. If implement-
ed in software, the functions may be stored on or trans-
mitted over as one or more instructions or code on a
computer-readable medium. Computer-readable media
includes both computer storage media and communica-
tion media including any medium that facilitates transfer
of a computer program from one place to another. A stor-
age media may be any available media that can be ac-
cessed by a computer. By way of example, and not lim-
itation, such computer-readable media can include RAM,
ROM, EEPROM, CD-ROM or other optical disk storage,
magnetic disk storage or other magnetic storage devices,
or any other medium that can be used to carry or store
desired program code in the form of instructions or data
structures and that can be accessed by a computer. Disk
and disc, as used herein, includes compact disc (CD),
laser disc, optical disc, digital versatile disc (DVD), floppy
disk and blu-ray disc where disks usually reproduce data
magnetically, while discs reproduce data optically with
lasers. Combinations of the above should also be includ-
ed within the scope of computer-readable media.
[0065] The previous description of the disclosed as-
pects is provided to enable any person skilled in the art
to make or use the present disclosure. Various modifica-
tions to these aspects will be readily apparent to those
skilled in the art, and the generic principles defined herein
may be applied to other aspects without departing from
the scope of the disclosure.

Claims

1. A method for allocating a data flow based on selec-
tion criteria comprising:

receiving (710) at least one policy including at
least one indication for selecting an access from
two or more available accesses,
wherein the at least one indication indicates to
use an access for data flows that use a particular
consumed bandwidth;
determining (720) a Selection criterion based on
the data flow; and
selecting the access based on the determined
selection criterion and the at least one indication.

2. The method of claim 1 wherein the selection criterion
is one of the following: a bandwidth requirement for
the data flow, an application generating the data flow,
a protocol used to carry the data flow, a file size, an
application name/identifier, ID, a role ID, or a
throughput of the data flow.

3. The method of claim where in the at least one policy

includes a management object, MO, received from
a network entity.

4. The method of claim 3 wherein the network entity is
an Access Network Discovery and Selection Func-
tion, ANDSF, module.

5. The method of claim 1 wherein the at least one in-
dication is part of a management object, MO, re-
ceived from an Access Network Discovery and Se-
lection Function, ANDSF, module.

6. The method of claim 1 wherein the at least one in-
dication indicates either a minimum used bandwidth
or a maximum used bandwidth.

7. The method of claim 6 wherein the at least one in-
dication is part of a management object, MO, re-
ceived from an Access Network Discovery and Se-
lection Function, ANDSF, module and the access
selected is for a wireless local area network, WLAN,
or for a 3rd Generation Partnership Project, 3GPP,
service.

8. An apparatus for allocating a data flow based on se-
lection criteria comprising:

means (810) for receiving at least one policy in-
cluding at least one indication for selecting an
access from two or more of available accesses,
wherein the at least one indication indicates to
use an access for data flows that use a particular
consumed bandwidth;
means (820) for determining a selection criterion
based on the data flow; and
means (830) for selecting the access based on
the determined selection criterion and the at
least one indication.

9. The apparatus of claim 8 wherein the selection cri-
terion is one of the following: a bandwidth require-
ment for the data flow, an application generating the
data flow, a protocol used to carry the data flow, a
file size, an application name/identifier, ID, a role ID,
or a throughput of the data flow.

10. The apparatus of claim 8 wherein the at least one
policy includes a management object, MO, received
from a network entity.

11. The apparatus of claim 10 wherein the network entity
is an Access Network Discovery and Selection Func-
tion, ANDSF, module.

12. The apparatus of claim 8 wherein the at least one
indication is part of a management object, MO, re-
ceived from an Access Network Discovery and Se-
lection Function, ANDSF, module.
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13. The apparatus of claim 8 wherein the at least one
indication indicates either a minimum used band-
width or a maximum used bandwidth.

14. The apparatus of claim 13 wherein the at least one
indication is part of a management object, MO, re-
ceived from an Access Network Discovery and Se-
lection Function, ANDSF, module and the access
selected is for a wireless local area network, WAN,
or for a 3rd Generation Partnership Project, 3GPP,
service.

15. A computer program comprising executable instruc-
tions for causing at least one computer to perform
all the steps of the method according to one of the
claims 1 to 7 when executed.

Patentansprüche

1. Verfahren zum Allozieren eines Datenflusses basie-
rend auf Auswahlkriterien umfassend:

Empfangen (710) zumindest einer Richtlinie,
welche zumindest eine Anzeige zum Auswählen
eines Zugangs aus zwei oder mehreren verfüg-
baren Zugängen beinhaltet, wobei die zumin-
dest eine Anzeige anzeigt, einen Zugang für Da-
tenflüsse zu verwenden, welche eine bestimmte
verbrauchte Bandbreite verwenden;
Bestimmen (720) eines Auswahlkriteriums ba-
sierend auf dem Datenfluss; und
Auswählen des Zugangs basierend auf dem be-
stimmten Auswahlkriterium und der zumindest
einer Anzeige.

2. Verfahren gemäß Anspruch 1, wobei das Auswahl-
kriterium eines aus den Folgenden ist: eine Band-
breitenanforderung für den Datenfluss, eine Anwen-
dung, welche den Datenfluss erzeugt, ein Protokoll,
welches zum Übertragen des Datenflusses verwen-
det wird, eine Dateigröße, ein Anwendungsna-
me/Kennung, ID, eine Rollen-ID oder ein Durchsatz
des Datenflusses.

3. Verfahren gemäß Anspruch 1, wobei die zumindest
eine Richtlinie ein Management-Objekt, MO, bein-
haltet, welches von einer Netzwerk-Einrichtung
empfangen wurde.

4. Verfahren gemäß Anspruch 3, wobei die Netzwerk-
Einrichtung ein Access Network Discovery and Se-
lection Function, ANDSF, Modul ist.

5. Verfahren gemäß Anspruch 1, wobei die zumindest
eine Anzeige Teil eines Management-Objekts, MO,
ist, welches von einem Access Network Discovery
and Selection Function, ANDSF, Modul empfangen

wurde.

6. Verfahren gemäß Anspruch 1, wobei die zumindest
eine Anzeige entweder eine minimale verwendete
Bandbreite oder eine maximale verwendete Band-
breite anzeigt.

7. Verfahren gemäß Anspruch 6, wobei die zumindest
eine Anzeige Teil eines Management-Objekts, MO,
ist, welches von einem Access Network Discovery
and Selection Function, ANDSF, Modul empfangen
wurde und der Zugang für ein drahtloses lokales
Netzwerk, WLAN, oder für einen 3rd Generation
Partnership Project, 3GPP, Dienst ist.

8. Vorrichtung zum Allozieren eines Datenflusses ba-
sierend auf Auswahlkriterien aufweisend:

Mittel (810) zum Empfangen zumindest einer
Richtlinie, welche zumindest eine Anzeige zum
Auswählen eines Zugangs aus zwei oder meh-
reren verfügbaren Zugängen beinhaltet,
wobei die zumindest eine Anzeige anzeigt, ei-
nen Zugang für Datenflüsse zu verwenden, wel-
che eine bestimmte verbrauchte Bandbreite ver-
wenden;
Mittel (820) zum Bestimmen eines Auswahlkri-
teriums basierend auf dem Datenfluss; und
Mittel (830) zum Auswählen des Zugangs ba-
sierend auf dem bestimmten Auswahlkriterium
und der zumindest einer Anzeige.

9. Vorrichtung gemäß Anspruch 8, wobei das Auswahl-
kriterium eines aus den Folgenden ist: eine Band-
breitenanforderung für den Datenfluss, eine Anwen-
dung, welche den Datenfluss erzeugt, ein Protokoll,
welches zum Übertragen des Datenflusses verwen-
det wird, eine Dateigröße, ein Anwendungsna-
me/Kennung, ID, eine Rollen-ID oder ein Durchsatz
des Datenflusses.

10. Vorrichtung gemäß Anspruch 8, wobei die zumin-
dest eine Richtlinie ein Management-Objekt, MO,
beinhaltet, welches von einer Netzwerk-Einrichtung
empfangen wurde.

11. Vorrichtung gemäß Anspruch 10, wobei die Netz-
werk-Einrichtung ein Access Network Discovery and
Selection Function, ANDSF, Modul ist.

12. Vorrichtung gemäß Anspruch 8, wobei die zumin-
dest eine Anzeige Teil eines Management-Objekts,
MO, ist, welches von einem Access Network Disco-
very and Selection Function, ANDSF, Modul emp-
fangen wurde.

13. Vorrichtung gemäß Anspruch 8, wobei die zumin-
dest eine Anzeige entweder eine minimale verwen-
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dete Bandbreite oder eine maximale verwendete
Bandbreite anzeigt.

14. Vorrichtung gemäß Anspruch 13, wobei die zumin-
dest eine Anzeige Teil eines Management-Objekts,
MO, ist, welches von einem Access Network Disco-
very and Selection Function, ANDSF, Modul emp-
fangen wurde und der Zugang für ein drahtloses lo-
kales Netzwerk, WLAN, oder für einen 3rd Genera-
tion Partnership Project, 3GPP, Dienst ist.

15. Computerprogram aufweisend ausführbare Anwei-
sungen zum Veranlassen zumindest eines Compu-
ters, um alle Schritte des Verfahrens nach einem der
Ansprüche 1 bis 7 durchzuführen, wenn das Com-
puterprogramm ausgeführt wird.

Revendications

1. Procédé d’allocation d’un flux de données sur la ba-
se de critères de sélection, comprenant :

la réception (710) d’au moins une politique com-
prenant au moins une indication pour sélection-
ner un accès parmi deux accès disponibles ou
plus,
dans lequel l’au moins une indication indique
d’utiliser un accès pour des flux de données qui
utilisent une largeur de bande consommée
particulière ;
la détermination (720) d’un critère de sélection
sur la base du flux de données ; et
la sélection de l’accès sur la base du critère de
sélection déterminé et de l’au moins une indica-
tion.

2. Procédé selon la revendication 1, dans lequel le cri-
tère de sélection est l’un de : une exigence de largeur
de bande pour le flux de données, une application
générant le flux de données, un protocole utilisé pour
porter le flux de données, une taille de fichier, un
nom/identifiant, ID, d’application, un ID de rôle, ou
un débit du flux de données.

3. Procédé selon la revendication 1, dans lequel l’au
moins une politique comprend un objet de gestion,
MO, reçu en provenance d’une entité de réseau.

4. Procédé selon la revendication 3, dans lequel l’entité
de réseau est un module de fonction de découverte
et de sélection de réseau d’accès, ANDSF.

5. Procédé selon la revendication 1, dans lequel l’au
moins une indication est une partie d’un objet de
gestion, MO, reçu en provenance d’un module de
fonction de découverte et de sélection de réseau
d’accès, ANDSF.

6. Procédé selon la revendication 1, dans lequel l’au
moins une indication indique une largeur de bande
utilisée minimale ou une largeur de bande utilisée
maximale.

7. Procédé selon la revendication 6, dans lequel l’au
moins une indication est une partie d’un objet de
gestion, MO, reçu en provenance d’un module de
fonction de découverte et de sélection de réseau
d’accès, ANDSF, et l’accès sélectionné est pour un
réseau local sans fil, WLAN, ou pour un service de
projet de partenariat de troisième génération, 3GPP.

8. Appareil d’allocation d’un flux de données sur la base
de critères de sélection, comprenant :

des moyens (810) de réception d’au moins une
politique comprenant au moins une indication
pour sélectionner un accès parmi deux accès
disponibles ou plus,
dans lequel l’au moins une indication indique
d’utiliser un accès pour des flux de données qui
utilisent une largeur de bande consommée
particulière ;
des moyens (820) de détermination d’un critère
de sélection sur la base du flux de données ; et
des moyens (830) de sélection de l’accès sur la
base du critère de sélection déterminé et de l’au
moins une indication.

9. Appareil selon la revendication 8, dans lequel le cri-
tère de sélection est l’un de : une exigence de largeur
de bande pour le flux de données, une application
générant le flux de données, un protocole utilisé pour
porter le flux de données, une taille de fichier, un
nom/identifiant, ID, d’application, un ID de rôle, ou
un débit du flux de données.

10. Appareil selon la revendication 8, dans lequel au
moins une politique comprend un objet de gestion,
MO, reçu en provenance d’une entité de réseau.

11. Appareil selon la revendication 10, dans lequel l’en-
tité de réseau est un module de fonction de décou-
verte et de sélection de réseau d’accès, ANDSF.

12. Appareil selon la revendication 8, dans lequel l’au
moins une indication est une partie d’un objet de
gestion, MO, reçu en provenance d’un module de
fonction de découverte et de sélection de réseau
d’accès, ANDSF.

13. Appareil selon la revendication 8, dans lequel l’au
moins une indication indique une largeur de bande
utilisée minimale ou une largeur de bande utilisée
maximale.

14. Appareil selon la revendication 13, dans lequel l’au
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moins une indication est une partie d’un objet de
gestion, MO, reçu en provenance d’un module de
fonction de découverte et de sélection de réseau
d’accès, ANDSF, et l’accès sélectionné est pour un
réseau local sans fil, WLAN, ou pour un service de
projet de partenariat de troisième génération, 3GPP.

15. Programme informatique comprenant des instruc-
tions exécutables pour amener au moins un ordina-
teur à effectuer toutes les étapes du procédé selon
l’une des revendications 1 à 7 lorsqu’elles sont exé-
cutées.
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