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(57) Abstract: The present disclosure relates to a meth-
od in a radio access controller in a first radio access net-
work for providing access control in a wireless network
comprising the first radio access network arranged to
operate according to a first radio access technology and
a second radio access network arranged to operate ac-
cording to a second radio access technology. The meth-
od comprises the steps of receiving an access request
(Si3, Si4) originating from a wireless device, said access
request comprising wireless device related information
including information related to a global cell identity;
assessing (P4) the access request based on the received
wireless device related information, a throughput related
value for the first radio access technology and a
throughput related value for the second radio access
technology, and responding (Si5, Si6) to the access re-
quest based on the assessment. The present disclosure
further relates to a method in a radio access controller in
a second radio access network, radio access controller, a
method in a wireless device and a wireless device.
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System and method for wireless network access control

TECHNICAL FIELD

The present disclosure relates to a method in a radio access controller in a first radio access
network for providing access control in a wireless network comprising the first radio access
network arranged to operate according to a first radio access technology and a second radio

access network arranged to operate according to a second radio access technology.

The present disclosure further relates to a radio access controller in a first radio access
network for providing access control in a wireless network comprising the first radio access
network arranged to operate according to a first radio access technology and a second radio

access network arranged to operate according to a second radio access technology.

The present disclosure further relates to a method in a radio access controller in a second

radio access network and a radio access controller in said second radio access network.

The present disclosure further relates to a method in a wireless device for providing access

control in a wireless network and a wireless device.

BACKGROUND

The Evolved Universal Terrestrial Radio Access Network, E-UTRAN, architecture is an example
of a cellular radio system. Each eNB controls one or more cells. The eNBs are interconnected
with each other via the X2 interface. The eNBs are connected via the S1 interface to an
Evolved Packet Core, EPC, and more specifically to a Mobility Management Entity, MME, and

Serving Gateway, S-GW.

A UE identifies a cell by use of a signal sequence from an enumerated set. In Long Term
Evolution, LTE, there are 504 signal sequences, each associated to a Physical Cell Identity, PCI.
A cell can also be identified by the Evolved Cell Global Identifier, ECGI. The ECGI consists of the
Public Land Mobile Network, PLMN, and the E-Utran Cell identifiers. The E-Utran Cell identifier

is divided into evolved Node B identity, eNB ID, and identifier of cells served by the eNB. Both
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PCl and ECGI are broadcasted by the cell. The ECGI uniquely identifies the cell within all LTE

networks.

In a network where Wi-Fi Access Controllers, ACs, and Wi-Fi Access Points, APs, are deployed
in an operator’s network together with 3GPP nodes, a User Equipment, UE, supporting Wi-Fi

will try to connect to a Wi-Fi AP as soon as the UE senses Wi-Fi coverage.

Given that the UE is in a CONNECTED state or camping - IDLE state - in an LTE cell, the decision
to connect to Wi-Fi could be made wrongly/too early by the UE, since user experience and

guality of UE data transmission can be better in the LTE cell.

Therefore, a network based solution, where the Wi-Fi AC considers the user experience of the
UE in the Wi-Fi cell compared to the LTE cell(s) when deciding whether to admit the UE in Wi-

Fiis needed in order to direct the UE to the place where the user experience is best.

One solution that helps the Wi-Fi AC to make a decision on admitting the UE or not into Wi-Fi,
is based on average quality information. Then, a Wi-Fi Received Signal Strength Indication,
RSSI, admission threshold tuning algorithm is used. The algorithm is based on average
throughput measures in the Wi-Fi cell and the covering LTE cells collected via Operation
Supports System, OSS. The idea is to balance the throughput in the two technologies and
adjust the RSSI admission threshold in Wi-Fi accordingly. When throughput in Wi-Fi is better
than in covering cells, then UEs are admitted to Wi-Fi. When throughput in Wi-Fi is not better
than in covering cells, then admission threshold is increased and more UEs are rejected so that

they rather stay in LTE.

In this solution the Wi-Fi AC, that takes the decision about admitting UE to Wi-Fi, does not

know the serving cell of the UE.

Another proposal is to use average quality information in covering LTE cells gathered by letting
the eNBs themselves send the information to the Wi-Fi AC via BAN information Management,
RIM. When the UE requests access to Wi-Fi, it also reports the UE’s serving cell. The Wi-Fi AC
will check the average quality information received earlier for the cell reported by the UE. If

the quality in Wi-Fi is better, the UE is admitted.

The main problem with this solution is scalability issues with RIM but also that it uses average

cell quality information.
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An improved solution is to base the decision on UE specific quality information instead of
average quality information. This solution however uses a new centralized entity that handles
a UE location database. Each time a UE changes eNB this entity is updated by the MME with
the new UE location. When a UE requests access to Wi-Fi, the Wi-Fi AC has to interrogate this
central database about the UE’s last known serving eNB. After a signalling round with this eNB,
the Wi-Fi AC finds whether the UE is IDLE or CONNECTED. If it is CONNECTED, UE specific
guality information is obtained from the given eNB. If UE is IDLE then a new signalling round is
needed to obtain average quality information in covering cells. If quality in Wi-Fi cell is better,

the UE is admitted to Wi-Fi.

Another proposal is to use the centralized locator entity, but to let the LTE MME update the
locator with MME information only when the UE changes MME. The Wi-Fi AC will find the
needed quality information in a few signalling rounds. The Wi-Fi AC asks the MME registered
in the locator about the UE’s whereabouts. Further, the MME via the S1 interface
communicates with the involved eNBs to find either UE specific quality information (when UE
is CONNECTED) or average quality information (when UE is IDLE). This solution involves extra
signalling since each MME may need to communicate with several eNBs for each specific UE

request.

SUMMARY
One object of the present disclosure is to provide decentralized access control.

This has in accordance with one option been achieved by means of a method in a radio access
controller in a first radio access network for providing access control in a wireless network
comprising the first radio access network arranged to operate according to a first radio access
technology and a second radio access network arranged to operate according to a second
radio access technology. The method comprises the steps of receiving an access request
originating from a wireless device, said access request comprising wireless device related
information including information related to a global cell identity, assessing the access request
based on the received wireless device related information, a throughput related value for the
first radio access technology and a throughput related value for the second radio access

technology, and responding to the access request based on the assessment.
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Thus, before a requested network is accessed, assessment is made regarding which network is
preferred. The access request is assessed based on both the throughput related value for the
first radio access technology and the throughput related value for the second radio access
technology. This is achieved without involvement of a centralized locator and/or MME.
Further, the information available in the wireless device is used in an improved manner.

Moreover, efficient signalling paths are provided.

In one option, the step of assessing comprises communication with the second radio access
network. Thus, the first and the second radio access networks are communicating in order to

do the assessment while a centralized locator and/or MME is not involved.

In one option, the access request originating from the wireless device further comprises the
throughput related value for the second radio access technology. When the wireless device

provides this information, a minimum of signalling is involved between network entities.

In one option, the step of assessing the access request comprises a step of transmitting a
request for secondary radio access network information from the secondary access network,
and a step of receiving a response to the request for secondary radio access network
information from the secondary access network, wherein said secondary radio access network

information comprises the throughput related value for the second radio access technology.

One advantage of involving the second radio access node in the throughput computation (and
not for example letting only the wireless device to compute the throughput) is that a better
estimate can be made since the access network has more computation power and can store
more data samples to help the computation. Further, the second radio access node can
estimate a “future-proof” throughput based on the stored data and accordingly not only on

momentary quality values.

In one option, the step of assessing the access request comprises comparing the throughput
related value for the first radio access technology with the throughput related value for the
second radio access technology. Thereby, access control is achieved such that a presently used
network is not abandoned until it decreases below the throughput values for the requested
network, or based on another throughput relation between the present and requested

networks.
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In one option, the first radio access network is a Wi-Fi network. The Wi-Fi network provides
for transmission at a high rate. The Wi-Fi network can be used when available to increase

capacity of the network.

A Wi-Fi network is defined as a local area-based network system operating according to a

standard from an |[EEE 802.11 standards family.

In one option, the wireless device related information comprises information related to a
global serving cell identity, the method further comprising a step of mapping the global

serving cell identity to a corresponding serving node IP address for Wi-Fi.

In one option, the second radio access network is GSM or a WCDMA radio network or an LTE

network.

In one option, the first radio access network is GSM or a WCDMA radio network or an LTE

network.

In one option, the throughput related value for the first radio access technology is determined
as an average user throughput value based on the information related to the global cell

identity.

One advantage is that the wireless device knows in which cell it is residing in both CONNECTED
and IDLE mode. Thus, an adequate average user throughput value can be provided in both

modes.

In one option, the throughput related value for the first radio access technology is determined
as a user specific throughput value based on the information related to the global cell identity

and a unique identity of the wireless device.

The average quality information offers the same decision support to the radio access
controller for both a wireless device in CONNECTED mode as well as a wireless device in IDLE
mode, namely average wireless device quality. However, when the global cell identity is a
serving cell, it is advantageous for a wireless device in connected mode, i.e. a user that actively
performs some data transfer operation, to provide access control so that the similar

performance/quality offered in the other network is similar to that the wireless device



10

15

20

25

WO 2015/094062 PCT/SE2013/051594
6
currently experiences in the serving cell. This is very difficult to do if the performance/quality
information from the serving cell is an average value that does not consider e.g. the channel
guality for the specific wireless device. In leveraging wireless device specific quality
information when the wireless device is CONNECTED improves the decision base for the radio

access controller. Further, this is achieved at a low cost in terms of signalling.

The present disclosure further relates to a method in a radio network controller in a second
radio access network for providing access control in a wireless network comprising a first radio
access network arranged to operate according to a first radio access technology and the
second radio access network arranged to operate according to a second radio access
technology. The method comprises the steps of receiving an access request from the wireless
device, said access request comprising wireless device related information including
information related to a global cell identity, determining a throughput related value for the
second radio access technology for the wireless device based on the received wireless device
related information, modifying the received access request so as to comprise the throughput
related value for the second radio access technology from the wireless device, transmitting
the modified access request to the first radio access network, and receiving a response to the
modified access request, said response comprising an indication about whether access to the

first or the second radio access network is preferred.

In one option, the second radio access network is a Wi-Fi network.

The present disclosure further relates to a radio access controller in a first radio access
network. The radio access controller is arranged to provide access control in a wireless
network comprising the first radio access network arranged to operate according to a first
radio access technology and a second radio access network arranged to operate according to a
second radio access technology. The radio access controller comprises: a receiver arranged to
receive an access request originating from a wireless device, said access request comprising
wireless device related information including information related to a global cell identity; a
processor arranged to assess the access request based on the received wireless device related
information, a throughput related value for the first radio access technology and a throughput

related value for the second radio access technology, and to form a response to the access
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request based on the assessment and a transmitter arranged to transmit the response to the

access request.

In one option, the radio access controller is further arranged to communicate with the second
radio access network so as to provide the throughput value for the second radio access

technology.

In one option, the processor is arranged to form a request for secondary radio access network
information from the secondary access network, the transmitter is arranged to transmit the
formed request for secondary radio access network information, and the receiver is arranged
to receive a response to the request for secondary radio access network information from the
secondary access network, wherein said secondary radio access network information

comprises the throughput related value for the second radio access technology.

In one option, the processor is arranged to compare the throughput related value for the first
radio access technology with the throughput related value for the second radio access

technology so as to assess the access request.

In one option, the radio access controller is a Wi-Fi access controller.

In one option, the radio access controller is an evolved Node B, eNB.

In one option, the radio access controller is a Radio Network Controller, RNC.

The present invention further relates to a radio network controller for a second radio access
network for providing access control in a wireless network comprising a first radio access
network arranged to operate according to a first radio access technology and the second radio
access network arranged to operate according to a second radio access technology. The radio
network controller comprises a receiver arranged to receive an access request from the
wireless device, said access request comprising wireless device related information including
information related to a global cell identity; a processor arranged to determine a throughput
related value for the second radio access technology for the wireless device based on the
received wireless device related information, and to modify the received access request so as

to comprise the throughput related value for the second radio access technology from the
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wireless device, a transmitter arranged to transmit the modified access request to the first
radio access network, and a receiver arranged to receive a response to the modified access
request, said response comprising an indication about whether access to the first or the

second radio access network is preferred.

In one option, the radio a network controller is a Wi-Fi access controller.

The present disclosure further relates to a method in a wireless device for providing access
control in a wireless network comprising a primary access network and a Wi-Fi network. The
method comprises the steps of detecting presence of the Wi-Fi network, forming an access
request comprising wireless device related information including information related to a
global cell identity upon detection of the Wi-Fi network, transmitting the access request to a
Wi-Fi controller of the detected Wi-Fi network, and receiving an access response from the Wi-
Fi controller comprising information identifying whether the Wi-Fi network or the primary

access network is preferred.

In one option, the wireless device related information comprises a unique identity of the
wireless device such as a Cell Radio Network Temporary Identifier, C-RNTI, and/or a short

Medium Access Control Identity, MAC-I.

In one option, the wireless device related information comprises a throughput related value

for the primary network

The present disclosure further relates to a wireless device. The wireless device comprising a
detecting element arranged to detect presence of a Wi-Fi network; a processor arranged to
form an access request comprising wireless device related information including information
related to a global cell identity; a transmitter arranged to transmit the access request to a Wi-
Fi controller of the detected Wi-Fi network, and a receiver arranged to receive an access

response from the Wi-Fi controller.

In one option, the wireless device related information comprises a unique identity of the
wireless device such as a Cell Radio Network Temporary Identifier, C-RNTI, and/or a short

Medium Access Control Identity, MAC-I.
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In one option, the wireless device related information comprises a throughput related value

for the primary network.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig 1 shows schematically an example of a wireless network.

Fig 2 shows a signal scheme illustrating a first example of a PRIOR ART sequence for deciding if

a User Equipment shall be granted to Wi-Fi cell.

Fig 3 shows a signal scheme illustrating a second example of a PRIOR ART sequence for

deciding if a User Equipment shall be granted to Wi-Fi cell.

Fig 4 shows a signal scheme illustrating a first example of a signalling sequence deciding if a

User Equipment shall be granted to Wi-Fi cell.

Fig 5 shows a signal scheme illustrating a second example of a signalling sequence deciding if a

User Equipment shall be granted to Wi-Fi cell.

Fig 6 shows a signal scheme illustrating a third example of a signalling sequence deciding if a

User Equipment shall be granted to Wi-Fi cell.

Fig 7 shows a signalling scheme performed before signalling of an access request.

Fig 8 is a block scheme illustrating an interface between an LTE network and a Wi-Fi network.

Fig 9 is a diagram illustrating the performance of an exemplified network described in this

disclosure in relation to a prior art network.

Fig 10 shows a block scheme illustrating an example of a radio access controller in a first radio

access network.

Fig 11 shows a block scheme illustrating an example of a radio access controller in a second

radio access network.

Fig 12 shows a block scheme illustrating an example of a wireless device.
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DETAILED DESCRIPTION

In Figure 1, a wireless network 100 comprises an Evolved Universal Terrestrial Radio Access
Network, E-UTRAN, 150 and a Wi-Fi network 160. The E-UTRAN 150 comprises a plurality of
evolved Node Bs, eNBs, 110a, 110b, 110c. Each eNB 110a, 110b, 110c is arranged to control
one or a plurality of cells 101a, 101b, 101c. Each cell is associated to a local cell identity. The
local cell identity is in one example a Physical Cell Identity, PCIl. The eNBs 110a, 110b, 110c are
interconnected with each other via a first interface X2. The eNBs 110a, 110b, 110c are
connected via a second interface S1 to an Evolved Packet Core, EPC. The EPC comprises one or
a plurality of Mobility Management Entities, MMEs, and at least one Serving Gateway, S-GW,
120a, 120b. A User Equipment, UE, 130 has access to the E-UTRAN, 150 via a source cell 101b.
The UE 130 is IDLE or CONNECTED. Handover to one of the other cells 101a, 101c can be
performed. The UE can also request access to the Wi-Fi network 160. In the simplified
illustration of Figure 1, the Wi-Fi network comprises a Wi-Fi Access Point, Wi-Fi AP, serving a
Wi-Fi cell 102 and. The Wi-Fi AP is in communication with a Wi-Fi Access Controller, Wi-Fi AC

(not shown).

In Figure 2 a signal scheme is shown illustrating a first example of a PRIOR ART sequence for
deciding if a User Equipment shall be granted to Wi-Fi cell. A Wi-Fi Access controller, Wi-Fi AC
240 receives an Authentication Request from a UE 230. The Wi-Fi AC 240 authenticates the UE
with use of an authentication, authorization and accounting, AAA, server 280. In the illustrated
example, system acquisition and authentication is performed using an Extensible
Authentication Protocol, EAP. If the AAA server 280 sends a positive authentication response,
the Wi-Fi AC 240 sends positive authentication response to the UE. This PRIOR ART solution
helps the Wi-Fi AC, 240 to make a decision on admitting the UE or not into Wi-Fi, based on UE
specific quality information. This solution uses a centralized entity, herein denoted locator
270, which handles a UE location database. Each time a UE changes evolved Node B, eNB, 210,
the locator 270 is updated by the MME with the new UE location. When a UE requests access
to Wi-Fi, the Wi-Fi AC 240 interrogates the locator 270 about the UE’s last known serving eNB
210. After a signalling round with the eNB 210 indicated to be the last known serving eNB 210

in a response from the locator 270, the Wi-Fi AC 240 finds whether the UE is IDLE or
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CONNECTED. If it is CONNECTED, UE specific quality information is obtained from the given
eNB. If UE is IDLE then a new signalling round is done to obtain average quality information in

covering cells. If quality in Wi-Fi cell is better, the UE is admitted to Wi-Fi.

This signalling scheme is costly in terms of the signalling performed to find the UE’s location
from locator. If the locator is a new node in the network, the amount of signalling increases
even more because the UE’s location must be communicated separately to the locator as soon
as the UE changes eNB. In addition, the cost of implementing such a solution becomes even
higher due to the new node. There are also scalability problems that need to be addressed

since many UE requests require response from the same locator/MME.

In Figure 3, a signal scheme illustrating a second example of a PRIOR ART sequence for
deciding if a User Equipment shall be granted to Wi-Fi cell is illustrated. A Wi-Fi Access
controller, Wi-Fi AC 340 receives an Authentication Request from a UE 330. The Wi-Fi AC 340
authenticates the UE with use of an authentication, authorization and accounting, AAA, server
380. In the illustrated example, system acquisition and authentication is performed using an
Extensible Authentication Protocol, EAP. If the AAA server 380 sends a positive authentication
response, the Wi-Fi AC 340 sends positive authentication response to the UE. This PRIOR ART
solution uses a centralized locator entity, herein denoted locator 370, but lets the Mobility
Management Entity, MME, 320 update the locator 370 with MME information only when the
UE 330 changes MME. A Wi-Fi Access Controller, Wi-Fi AC, 240, will finds the quality
information in a few signalling rounds. The Wi-Fi AC 240 asks the MME 320 registered in the
locator 370 about the UE’s whereabouts. Further, the MME 320 communicates with involved
eNBs 310 via the S1 interface to find either UE specific quality information (when UE is
CONNECTED) or average quality information (when UE is IDLE). This solution involves extra
signalling since each MME 320 may need to communicate with several eNBs 310 for each

specific UE 330 request.

There are also scalability problems that need to be addressed since many UE requests require

response from the same locator/MME.

Figures 4-6 show different examples of signalling schemes illustrating a method in a radio
access controller in a first radio access network and a method in a radio access controller in a

second radio access network for providing access control in a wireless network comprising the
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first radio access network arranged to operate according to a first radio access technology and
the second radio access network arranged to operate according to a second radio access

technology.

The methods are in one example used for access control when a wireless device requests
access to a Wi-Fi network, wherein access can be denied if quality in Wi-Fi is not found to be

satisfactory.

The method in the radio access controller of the first radio access network comprises the steps
of receiving an access request Si3, Si4 originating from a wireless device, said access request
comprising wireless device related information including information related to a global cell
identity, assessing P4 the access request, and responding Si5, Si6 to the access request based

on the assessment.

The radio access controller is arranged to assess P4 the access request based on the received
wireless device related information, a throughput related value for first radio access
technology and a throughput related value for the second radio access technology. The step of
assessing P4 the access request comprises in one example comparing the throughput related
value for the first radio access technology with the throughput related value for second radio

access technology.

In one example, the step of assessing comprises communication between the radio access

controller and a radio access controller of the second radio access network.

In one example, the first radio access technology is different than the second radio access
technology. In one example, the first radio access network is GSM or a WCDMA radio network
or an LTE network. In one example, the second radio access network is a Wi-Fi network. In one
example, the first radio access network is a Wi-Fi network. In one example, the second radio

access network is GSM or a WCDMA radio network or an LTE network.

In one example the global cell identity comprises a serving cell identity.

The global cell identity is in one example an evolved UTRAN Cell Global Identity, ECGI. The

ECGI uniquely identifies the cell within Long Term Evolution, LTE, networks. The ECGI
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comprises the Public Land Mobile Network (PLMN) and the E-Utran Cell identifiers. Both are

broadcasted by the cells in the LTE networks.

In one example, the wireless device related information comprises information related to a

unique identity of the wireless device.

In one example with LTE, the wireless device 430, 530, 630 is arranged to identify a cell by use
of a signal sequence from an enumerated set. In LTE there are 504 signal sequences, each
associated to a Physical Cell Identity (PCl). The wireless device knows in which cell it is present,

both in a CONNECTED and an IDLE mode.

In one example, the access request originating from the wireless device further comprises the

throughput related value for the second radio access technology.

In the illustrated examples of Figures 4-6, the access request Si3 from the wireless device in
the form of a User Equipment to a Wi-Fi AC comprises the ECGI of the serving cell. In the same
message, the UE reports, in one example, a unique identifier of the UE in the eNB of the
serving cell. That is, the UE reports the C-RNTIl and short MAC-I for the UE in the serving cell.
Reporting the unique identity of the UE is for example applicable if the UE is Radio Resource
Control, RRC, connected to a eUtran cell. When the UE request access to Wi-Fi when the UE is
in IDLE mode in a eUtranCell, the UE does not have a unique identity in eNB during idle mode.
In this case, the UE report the ECGI without reporting the C-RNTI and shortMAC-I. Thus, the
Wi-Fi AC requests decision from the serving eNB without sending the unique identity of the
UE. If the UE is only Wi-Fi capable or is not attached in 3GPP, then ECGI of serving cell is not

sent in the access request from the UE to the Wi-Fi AC.

The first and second networks will hereinafter be described in relation to a Wi-Fi network and
an LTE network, wherein the Wi-Fi network can be either the first or the second network and

wherein the LTE network can be either the first or second radio access network.

In order for the radio access controller of the first radio access network to be able to make the
right decision regarding which technology (Wi-Fi or LTE) would offer the best user experience,
a Wi-Fi Access Controller, Wi-Fi AC, 440, 540, 640 is arranged to know at least user

experience/quality to be offered in the Wi-Fi cell. Further, in one example, the Wi-Fi access
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controller 440, 540, 640 is in one example also arranged to know the wireless device in the
form of a UE 430, 530, 630 is connected to an LTE cell or whether the UE is idle. If the UE is
CONNECTED to an LTE cell, the Wi-Fi AC knows in one example UE specific user
experience/quality. If the UE is IDLE, the Wi-Fi knows in one example the average user
experience/quality in the UE’s serving cell. If the UE’s serving cell is not possible to determine,

the Wi-Fi Ac knows in one example LTE cells covering the Wi-Fi cell.

Thus, the Wi-Fi access controller has information related to the UE’s current serving eNB,
together with an eNB specific UE Identity (if RRC connected). The radio access controller,
which may be the Wi-Fi access controller or a radio access controller of the second radio
access network, is arranged to decide on admitting the UE or not into Wi-Fi based on this

information.

In the example of Figure 4, the method for access control comprises the following steps. The
Wi-Fi AC 440 receives the access request Si3, processes the access request P1, P2, forms a
modified access request Si4 and signals the modified access request Si4 to a serving evolved
Node B, eNB 410b for assessment P4 of the access request. The eNB signals an access
response Si5 to the Wi-Fi AC 440 based on the result of the assessment of the access request.
The Wi-Fi AC 440 then signals the result of the assessment in an access response Si6 to the UE

430.

The processing P1, P2 of the access request involves in one example mapping P1 the global

serving cell identity to a corresponding serving node IP address for Wi-Fi.

In a detailed example, the Wi-Fi AC 440 extracts the eNB identity from the ECGI. Further, the
Wi-Fi AC 440 maps the eNB identity to a preconfigured IP address. The Wi-Fi AC 440 is in one
example arranged to contact the eNB without involving a locator. The IP address of the eNB is
in one example retrieved from a Domain Name System, DNS, that is capable of performing the

mapping between eNB ID and eNB IP address.

The processing P1, P2 of the access request involves in one example determining P2 the
throughput value for Wi-Fi. The throughput value is for example determined as a weighted
average per-UE throughput — similar to throughput computation in LTE. The throughput value

is in one example given by:
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- the average downlink throughput a UE can get in the cell measured over the UEs that
were recently active multiplied by
- aweight given by the UE specific data rate based on the measured channel quality for
the respective UE, and the average data rate for all UEs in the cell based on their

respective channel qualities

The modified access request Si4 comprises Wi-Fi network information, said Wi-Fi network
information comprising the throughput related value for Wi-Fi. The modified access request is
further based on the access request Si3 received from the UE. In one example, the unique
identity of the UE is comprised in the modified access request Si4. This makes it possible for
the serving eNB to determine P3 the throughput value in the LTE network for the specific UE.
The throughput value in the LTE network for the UE is used to decide if the UE has a better

user experience in 3GPP or Wi-Fi.

In a detailed example, the Wi-Fi AC 440 requests decision from the serving eNB 310 by sending
a Cell Radio Network Temporary Identifier, C-RNTI, and/or a short Medium Access Control
Identity, MAC-I, of the UE. In one example, the modified access request is transmitted in an
Access Request message to the serving eNB. In the same message, the Wi-Fi throughput

information may be sent.

Note that the UE only have a unique identity in an eNB when the UE is in RRC connected
mode. If the UE is in IDLE state when requesting access to Wi-Fi then only the serving cell

information is sent from UE in the access request S13 to the Wi-Fi AC.

The serving eNB 410b determines P3 in one example the throughput value for the eNB 410b.
The throughput related value for the serving eNB 410b is in one example determined P3 as a
user specific throughput value based on the information related to the global cell identity and
a unique identity of the wireless device. The throughput related value for the serving eNB
410b is in one example determined P3 as an average user throughput value based on the

information related to the global cell identity.

If the throughput in Wi-Fi cell is better than the LTE cell, then the serving eNB will in the access

response Si5 recommend the Wi-Fi AC to admit access to the Wi-Fi cell. Otherwise, the access
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response will include information that recommends the Wi-Fi AC to deny access to the Wi-Fi

cell.

One benefit with this signalling is that no other network nodes are needed to provide UE
location information. That is, it is possible for the Wi-Fi AC to connect directly to the serving
eNB without involving a locator. This results in lower implementation costs as well as reduced

amount of signalling.

Another benefit is that a unique identity of the UE is used in the assessment instead of IMSI.
IMSI is not known to an eNB and requires extra signalling in order to be able to get the IMSI

for the specific UE.

In an alternative example illustrated in Figure 5, the method for access control comprises the
following steps. The Wi-Fi AC 540 receives the access request Si3, processes the access
request P1, P2, forms an information request Si7 and signal the information request Si7 to a
serving evolved Node B, eNB 510b for a throughput value related to the serving eNB 510b. The
eNB signals an information response Si8 to the Wi-Fi AC 540 comprising the throughput value
related to the serving eNB 510b. The Wi-Fi AC then assesses P4 the access request based on
the throughput value related to the serving eNB 510b received from the serving eNB 510b.
The Wi-Fi AC 540 then signals the result of the assessment in an access response Si6 to the UE

530.

Thus, in order to enable assessment P4 of the access request the following steps are
performed: a step, wherein the Wi-Fi controller transmits a request for LTE network
information Si7 from the serving eNB, a step of wherein the Wi-Fi controller receives a
response to the request for LTE network information Si8 from the serving eNB, wherein said
LTE network information comprises the throughput related value provided by the serving eNB

for the UE.

In an alternative example illustrated in Figure 6, the method for access control comprises the
following steps. The Wi-Fi AC 640 receives the access request Si3, processes the access
request P2, and assesses P4 the access request. The Wi-Fi AC 640 then signals the result of

the assessment in an access response Si6 to the UE 630.
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The solution involves minimum signalling between network entities. Only the Wi-Fi AC using
information provided by the UE is involved in the decision making on whether the UE should
or not be granted access to Wi-Fi. Two use cases, one for connected mode and one for idle

mode are hereinafter described.

According to this example, the Wi-Fi AC requests the UE to report the throughput value in the
UE’s serving cell - when the UE is connected in LTE — or the signal quality in the LTE cell where
the UE is camping — when the UE is idle in LTE - in the normal positive authentication response

to the UE.

In the connected mode use case the UE, when requested by the Wi-Fi AC, reports its
throughput in the LTE cell where it is connected. Based on this throughput value, without
contacting any other network entity, the Wi-Fi AC will make a decision on whether the UE can

be granted access in the Wi-Fi cell.

In the idle mode use case the UE, when requested by the Wi-Fi AC, reports its signal quality in
the LTE cell it camps on. If the UE supports carrier aggregation quality in more than one cell
could be reported. Based on this information the Wi-Fi AC will estimate a throughput value for
this UE. Further, this throughput value is used to make a decision on whether the UE can be

granted access in the Wi-Fi cell.

In Figure 7, a signalling scheme proceeding signalling of an accept request as described above
is illustrated. A user equipment 730 sends an authentication request Sil to a Wi-Fi access
controller 740 of a Wi-Fi network upon detection P5 of said Wi-Fi network. The Wi-Fi AC is
then arranged to transmit an authentication response Si2 in response to the authentication
request Sil. The authentication response Si2 is in one example a configuration message
defining which information to be comprised in the subsequent access request. The
authentication response Si2 comprises in one example a request to the UE to report the ECGI
of the serving cell. The UE is then arranged to read the ECGI of the serving cell. The reading is
in one example performed with use of autonomous gap. In a following access request Si3, the

UE then reports the ECGI of the serving cell.

By having the UE to report the ECGI of the serving cell, it is possible to connect from Wi-Fi AC

to the eNB without locator.
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In one example, the authentication response Si2 comprises a request to the UE to report a
unique identity of the UE for the specific serving eNB. The unique identity of the UE is in one
example the C-RNTI and/or short MAC-I.

In one example, the authentication response Si2 comprises a request to the UE to report the
throughput value associated to the UE’s serving cell. In one example, the authentication
response Si2 comprises a request to the UE to report the throughput value in the UE’s serving
cell when the UE is connected in LTE or the signal quality in the LTE cell where the UE is

camping when the UE is idle in LTE.

This non-limiting description has been made with reference to a Wi-Fi network and an LTE
network. The LTE network is in one example substituted with another radio access network
such as GSM or a WCDMA radio network. The radio access controller is then for example a

Radio Network Controller, RNC.

In Figure 8, an interface between an LTE network and a Wi-Fi network is illustrated. A Wi-Fi
access controller 840 of the Wi-Fi network is arranged to communicate with an eNB 810 of the
LTE network via an interface Sxx. Further, the Wi-Fi AC 840 is arranged to communication with
a Wi-Fi access point 841 via an interface. The interface is in the illustrated example a Control

And Provisioning of Wireless Access Points, CAP/WAP, protocol.

In Figure 9, access control for selection of a Wi-Fi network in relation to a primary radio access
network is illustrated in a network according to the present disclosure in relation to a prior art
network. The access control as described herein enables access to the Wi-Fi access network
only when the throughput in the presently used radio access network decreases below the

throughput provided with the Wi-Fi network.

In Figure 10, a radio access controller 1010 in a first radio access network is arranged to
provide access control in a wireless network comprising the first radio access network
arranged to operate according to a first radio access technology and a second radio access
network arranged to operate according to a second radio access technology. The radio access
controller 1010 is in one example arranged to communicate with the second radio access

network so as to provide the throughput value for the second radio access technology. The
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radio access controller 1010 comprises a receiver 1011, a transmitter 1012, a processor 1013

and a memory 1014.

The receiver 1011 is arranged to receive an access request originating from a wireless device.
The access request comprises wireless device related information including information

related to a global cell identity.

The processor 1013 is arranged to assess the access request based on the received wireless
device related information, a throughput related value for the first radio access technology
and a throughput related value for the second radio access technology. The processor 1013 is

further arranged to form a response to the access request based on the assessment

The transmitter 1012 is arranged to transmit the response to the access request.

In one example, the processor 1013 is arranged to form a request for secondary radio access
network information from the secondary access network. The transmitter 1012 is then
arranged to transmit the formed request for secondary radio access network information. The
receiver 1011 is then arranged to receive a response to the request for secondary radio access
network information from the secondary access network, wherein said secondary radio access
network information comprises the throughput related value for the second radio access

technology.

In one example, the processor is arranged to compare the throughput related value for the
first radio access technology with the throughput related value for the second radio access

technology so as to assess the access request.

In one example, the radio access controller is a Wi-Fi access controller. In one example, the
radio access controller is an evolved Node B, eNB. In one example, the radio access controller

is a Radio Network Controller, RNC.

In Figure 11, a radio network controller 1140 for a second radio access network is arranged to
provide access control in a wireless network comprising a first radio access network arranged
to operate according to a first radio access technology and the second radio access network

arranged to operate according to a second radio access technology. The radio network
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controller 1140 comprises a transmitter 1142, a receiver 1141, a processor 1143 and a

memory 1144,

The receiver 1141 is arranged to receive an access request from the wireless device. The
access request comprises wireless device related information including information related to

a global cell identity.

The processor 1143 is arranged to determine a throughput related value for the second radio
access technology for the wireless device. The throughput related value for the second radio
access technology is determined based on the received wireless device related information.
The processor 1143 is further arranged to modify the received access request so as to
comprise the throughput related value for the second radio access technology from the

wireless device.

The transmitter 1142 is arranged to transmit the modified access request to the first radio

access network.

The receiver 1141 is further arranged to receiving a response to the modified access request.
The response comprises an indication about whether access to the first or the second radio

access network is preferred.

In one example, the radio a network controller 1140 is a Wi-Fi access controller.

In Figure 12, a wireless device 1230 is arranged to provide access control in a wireless network
comprising a primary access network and a Wi-Fi network. The wireless device 1230 comprises
areceiver 1231, a transmitter 1232, a processor 1233, a memory 1234 and a detecting

element 1235 arranged to detect presence of a Wi-Fi network.

The processor 1233 is arranged to form an access request comprising wireless device related
information including information related to a global cell identity upon detection of presence
of the Wi-Fi network. The transmitter 1232 is arranged to transmit the access request to a Wi-
Fi controller of the detected Wi-Fi network. The receiver 1231 is arranged to receive an access
response from the Wi-Fi controller. In one example, the wireless device related information

comprises a unique identity of the wireless device such as a Cell Radio Network Temporary
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Identifier, C-RNTI, and/or a short Medium Access Control Identity, MAC-I. In one example, the
wireless device related information comprises a throughput related value for the primary

network.

A method in the wireless device for providing access control in a wireless network comprising
a primary access network and a Wi-Fi network comprises the following steps. In a first step,
presence of the Wi-Fi network is detected. An access request is then formed comprising
wireless device related information including information related to a global cell identity upon
detection of the Wi-Fi network. The the access request is transmitted to a Wi-Fi controller of
the detected Wi-Fi network. An access response is received from the Wi-Fi controller. The
access response comprises information identifying whether the Wi-Fi network or the primary

access network is preferred.

Abbreviation Explanation

3GPP 3rd Generation Partnership Project
cal Cell Global Identity

E-UTRAN Evolved Universal Terrestrial Radio

Access Network

ECGI Evolved UTRAN Cell Global Identity
eNB evolved Node B

EPC Evolved Packet Core

LTE Long Term Evolution

PCI Physical Cell Identity

PLMN Public Land Mobile Network

RNC Radio Network Controller

UE User Equipment
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Wi-Fi Access Controller
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CLAIMS

A method in a radio access controller (401b, 440; 501b, 540; 601b, 640) in a first radio
access network (150, 160) for providing access control in a wireless network (100)
comprising the first radio access network (150, 160) arranged to operate according to a
first radio access technology and a second radio access network (160, 150) arranged to
operate according to a second radio access technology, said method comprising the

steps of:

receiving an access request (Si3, Si4) originating from a wireless device, said access
request comprising wireless device related information including information related to

a global cell identity,

assessing (P4) the access request based on the received wireless device related
information, a throughput related value for the first radio access technology and a

throughput related value for the second radio access technology, and

responding (Si5, Si6) to the access request based on the assessment.

A method in a radio access controller according to claim 1, wherein the step of assessing

(P4) comprises communication with the second radio access network.

A method according to any of the preceding claims, wherein the access request
originating from the wireless device further comprises the throughput related value for

the second radio access technology.

A method according to any of the preceding claims, wherein the step of assessing (P4)

the access request comprises:

a step of transmitting a request for secondary radio access network information (Si7)

from the secondary access network,

a step of receiving a response to the request for secondary radio access network

information (Si8) from the secondary access network, wherein said secondary radio
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access network information comprises the throughput related value for the second radio

access technology.

A method according to any of the preceding claims, wherein said step of assessing (P4)
the access request comprises comparing the throughput related value for the first radio
access technology with the throughput related value for the second radio access

technology.

A method according to any of the preceding claims, wherein the first radio access

network is a Wi-Fi network.

A method according to claim 6, wherein the wireless device related information
comprises information related to a global serving cell identity, the method further
comprising a step of mapping (P1) the global serving cell identity to a corresponding

serving node IP address for Wi-Fi.

A method according to any of the claims 1-5, wherein the first radio access network is

GSM or a WCDMA radio network or an LTE network.

A method according to claim 8, wherein the throughput related value for the first radio
access technology is determined (P3) as an average user throughput value based on the

information related to the global cell identity.

A method according to claim 8, wherein the throughput related value for the first radio
access technology is determined (P3) as a user specific throughput value based on the
information related to the global cell identity and a unique identity of the wireless

device.

A method in a radio network controller (440, 401b; 540, 501b; 640, 601b) in a second
(160, 150) radio access network for providing access control in a wireless network (100)
comprising a first radio access network (150; 160) arranged to operate according to a
first radio access technology and the second radio access network (160, 150) arranged to
operate according to a second radio access technology, said method comprising the

steps of:
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receiving an access request (Si3, Si4) from the wireless device, said access request
comprising wireless device related information including information related to a global

cell identity,

determining (P2) a throughput related value for the second radio access technology for

the wireless device based on the received wireless device related information, and

modifying (Si4) the received access request so as to comprise the throughput related

value for the second radio access technology from the wireless device,

transmitting the modified access request (Si4) to the first radio access network, and

receiving a response (Si5) to the modified access request, said response comprising an
indication about whether access to the first or the second radio access network is

preferred.

A method according to claim 11, wherein the second radio access network is a Wi-Fi

network.

A radio access controller (401b, 440; 501b, 540; 601b, 640; 1010) in a first radio access
network (150, 160), said radio access controller being arranged to provide access control
in a wireless network (100) comprising the first radio access network (150, 160) arranged
to operate according to a first radio access technology and a second radio access
network (160, 150) arranged to operate according to a second radio access technology,

said radio access controller comprising:

a receiver (1011) arranged to receive an access request originating from a wireless
device, said access request comprising wireless device related information including

information related to a global cell identity,

a processor (1013) arranged to assess the access request based on the received wireless
device related information, a throughput related value for the first radio access
technology and a throughput related value for the second radio access technology, and

to form a response to the access request based on the assessment and
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a transmitter (1012) arranged to transmit the response to the access request.

A radio access controller according to claim 13, further arranged to communicate with
the second radio access network so as to provide the throughput value for the second

radio access technology.

A radio access controller according to claim 14, wherein

the processor (1013) is arranged to form a request for secondary radio access network

information from the secondary access network,

the transmitter (1012) is arranged to transmit the formed request for secondary radio

access network information,

the receiver (1011) is arranged to receive a response to the request for secondary radio
access network information from the secondary access network, wherein said secondary
radio access network information comprises the throughput related value for the second

radio access technology.

A radio access controller according to any of the claims 13-15, wherein the processor
(1013) is arranged to compare the throughput related value for the first radio access
technology with the throughput related value for the second radio access technology so

as to assess the access request.

A radio access controller according to any of the claims 13-16, wherein the radio access

controller is a Wi-Fi access controller.

A radio access controller according to any of the claims 13-16, wherein the radio access

controller is an evolved Node B, eNB.

A radio access controller according to any of the claims 13-16, wherein the radio access

controller is a Radio Network Controller, RNC.

A radio network controller (401b, 440; 501b, 540; 601b, 640; 1140) for a second radio
access network for providing access control in a wireless network comprising a first radio

access network arranged to operate according to a first radio access technology and the
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second radio access network arranged to operate according to a second radio access

technology, said radio network controller comprising :

a receiver (1141) arranged to receive an access request from the wireless device, said
access request comprising wireless device related information including information

related to a global cell identity,

a processor (1143) arranged to determine a throughput related value for the second

radio access technology for the wireless device based on the received wireless device
related information, and to modify the received access request so as to comprise the
throughput related value for the second radio access technology from the wireless

device,

a transmitter (1142) arranged to transmit the modified access request to the first radio

access network, and

wherein the receiver (1141) is arranged to receive a response to the modified access
request, said response comprising an indication about whether access to the first or the

second radio access network is preferred.

A radio network controller 20, wherein the radio a network controller is a Wi-Fi access

controller.

A method in a wireless device (130; 430; 530; 630; 1230) for providing access control in a
wireless network comprising a primary access network and a Wi-Fi network, the method

comprising the steps of

detecting (P5) presence of the Wi-Fi network,

forming an access request comprising wireless device related information including

information related to a global cell identity upon detection of the Wi-Fi network,

transmitting the access request (Si3) to a Wi-Fi controller of the detected Wi-Fi network,

and
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receiving an access response (Si6) from the Wi-Fi controller comprising information

identifying whether the Wi-Fi network or the primary access network is preferred.

A method according to claim 22, wherein the wireless device related information
comprises a unique identity of the wireless device such as a Cell Radio Network

Temporary ldentifier, C-RNTI, and/or a short Medium Access Control Identity, MAC-I.

A method according to claim 22 or 23, wherein the wireless device related information

comprises a throughput related value for the primary network

A wireless device (1230) comprising

a detecting element (1235) arranged to detect presence of a Wi-Fi network,

a processor (1233) arranged to form an access request comprising wireless device

related information including information related to a global cell identity,

a transmitter (1232) arranged to transmit the access request to a Wi-Fi controller of the

detected Wi-Fi network, and

a receiver (1231) arranged to receive an access response from the Wi-Fi controller.

A wireless device according to claim 25, wherein the wireless device related information
comprises a unique identity of the wireless device such as a Cell Radio Network

Temporary ldentifier, C-RNTI, and/or a short Medium Access Control Identity, MAC-I.

A wireless device according to claim 25 or 26, wherein the wireless device related

information comprises a throughput related value for the primary network.



WO 2015/094062 PCT/SE2013/051594

1/5
Fig 1

100
1208 120b —
MMEl/S—GW MMI;/S—GW
I\ /I N 150
g1 1 /1 —
I\ !/ 1S4
(g / :((f )
| I
101a \
E- UTRAN
_/

130/@ 110b

102
o1+ Fig. 10 /1010 Fig. 11 a0
N\
. ~1 | Receiver Processor T 1143
Receiver Processor (1~1013 1141
T y ~17| Transmitter Memory 1144
itt
2// ransmitter emory 1014 1142
101

Fig. 12

I/1230
~ 1| Receiver Processor 11233
1231
~17 Transmitter Memory 71234
1232 .
Detecting | 11235
element




WO 2015/094062

230

[

UE

PCT/SE2013/051594
2/5
Fig2 Prior Art
240 280 270 210
Wi-fi AP | [ Wi-fi AC AAA Locator eszll‘\lrg

System Acquisition and Authentication with EAP

Locatign Request

Locatign Response

|

Accgss Request

Access Response

Lookup UE;
UE found
(connected)

Fig 9

W,
%,
4,

N T
3

preos

T,

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\N
S

&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

WWWWWWWWW

N
&
S
S
W




WO 2015/094062 PCT/SE2013/051594
Fig 3
Prior Art
330 340 380 370 320 ?1 0
UE | [wi-i AP | [wifi AC | [ AAA] [ Locator | [ MME Sg;\’lrge
I I
System Acquisition and Authentication
with EAP
Location Request
Location|Response
Check table
Access Request
Cookup UE;]
UE found to
be connected
WIFI| access
decision request
WIFI| access
decision response
B Acgess Response
Fig 8 840
Wi-fi AP |— CAP/WAP — Wi-fi AC /
ga1 —
Sxx
810
eNB |




WO 2015/094062

4/5
Fig 4

PCT/SE2013/051594

Wi-Fi Serving
430 — 1 YE 40 —1 ac e B
\ Access request > 410b
Si3 eNBID mapped to
eNB IP address ~ P1
I
Determine P2
throughput value |~ ,— Si4
Wifi
Modified access request
r P3
Determine
throughput value
eNB
r P4
Assess access
request
Access response
e Access response UE € L AN
N s ~— Si5
Si6
Fig 6
Wi-Fi Serving
630 _ UE 640/ AC oNB
Access request UE 610b—"
\ Si3
Determine P2
throughput value ¢~
Wifi
/P4

Assess access
request

Access response UE

f

N si6




WO 2015/094062

UE

540 —

Access request

5/5
Fig 5

Wi-Fi
AC

\ s

=>

eNBID mapped to
eNB IP address

Determine
throughput value
Wifi

Access response UE
: Si6

510b—"

~ P1

- P2

Information request/

PCT/SE2013/051594

Serving
eNB

,— Si7

~ P3

Determine
throughput value
eNB

P4

Assess access
request

730 — |

UE

/P5

Detect Wi-Fi
nework

Authentication request

_ Information response

N
~— Si8

\'s1

}@(Authentication Response

\ g2




INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2013/051594

A CLASSIFICATION OF SUBJECT MATTER

IPC: see extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

IPC: HO4W

Minimum documentation searched (classification system followed by classification symbols)

SE, DK, FI, NO classes as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, PAJ, WP| data, COMPENDEX,

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

INSPEC

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A EP 2437546 A1 (ALCATEL LUCENT ET AL), 4 April 2012 1-27
(2012-04-04); abstract; paragraphs [0005], [0008], [0029]
A US 8437288 B2 (EDGE STEPHEN W ET AL), 29 November 1-27
2007 (2007-11-29); abstract; figure 3
A US 20060116125 A1 (BUCKLEY ADRIAN ET AL), 1 June 1-27
2006 (2006-06-01); abstract; paragraph [0054]
A US 20110320588 A1 (RALEIGH GREGORY G -(B2) RALEIGH | 1-27
GREGORY G [US] ET AL), 29 December 2011 (2011-12-29);
abstract

Further documents are listed in the continuation of Box C.

X

& See patent family annex.

* Special categories of cited documents:

«A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“P”*  document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

25-09-2014

Date of mailing of the international search report

29-09-2014

Name and mailing address of the ISA/SE
Patent- och registreringsverket

Box 5055

S-102 42 STOCKHOLM

Facsimile No. + 46 8 666 02 86

Authorized officer
Christin Wendel

Telephone No. + 46 8 782 25 00

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/SE2013/051594

C (Continuvation). DOCUMENTS CONSIDERED TO BE RELEVANT

30 June 2005 (2005-06-30); abstract

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2007038799 A2 (STOKE ET AL), 5 April 2007 (2007-04- | 1-27

05); abstract
A WO 2005060294 A1 (ERICSSON TELEFON ABL M ET AL), |1-27

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2013/051594

Continuation of: second sheet
International Patent Classification (IPC)
H04W 36/14 (2009.01)

HO4W 36/00 (2009.01)
HO4W 48/18 (2009.01)

Form PCT/ISA/210 (extra sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/SE2013/051594
= 2437546 A1 04/04/2012 NONE
us 8437288 B2  29/11/2007 AT 509493 T 15/05/2011

BR PI0708566 A2  07/06/2011
CA 2643191 A1 13/09/2007
CN 101395940 A 25/03/2009
EP 1999979 A2  10/12/2008
JP 5242423 B2  24/07/2013
JP 2013051704 A 14/03/2013
JP 2009529835 A 20/08/2009
KR 20080108279 A 12/12/2008
KR 101002840 B1 31/12/2010
RU 2008139627 A 20/04/2010
RU 2432712 C2  27/10/2011
us 20070275717 At 29/11/2007
WO 2007103975 A3 01/11/2007

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/SE2013/051594

usS 20060116125 A1 01/06/2006

AT
AU
AU
AU
BR
BR
BR
CA
CA
CA
CN
CN
CN
CN
CN
EP
EP
EP
ES
ES
HK
HK
JP

JP

JP

JP

JP

JP

KR
KR
KR
KR
KR
KR
KR
KR
KR
MX
MX
MX
us
us
us

YAL

527847 T
2005309289 B2
2005309288 B2
2005309290 B2

P10516635
P10516633
P10516636
2589215
2589222
2589228
101069441
101069389
102695235
101243652
102695245
1817876
1817925
1817877
2374824
2388445
1106974
1107494
4651125
4881314
4724184

2008522462
2008522461
2008522460

101010296

20070086856
20070086853

101010981
101010654

20090115214
20090107067
20090107066
20070091176
2007006406
2007006342
2007006341

8423016

20060114871
20060114870

faYaVaVa¥aVala¥a¥alal

A
A
A
A1

B1
A

A1
A1l

D4

15/10/2011
03/06/2010
03/06/2010
27/08/2009
16/09/2008
16/09/2008
16/09/2008
01/06/2006
01/06/2006
01/06/2006
07/11/2007
07/11/2007
26/09/2012
13/02/2013
26/09/2012
15/08/2007
15/08/2007
30/05/2012
22/02/2012
15/10/2012
16/12/2011
30/11/2012
16/03/2011
22/02/2012
13/07/2011
26/06/2008
26/06/2008
26/06/2008
25/01/2011
27/08/2007
27/08/2007
26/01/2011
24/01/2011
04/11/2009
12/10/2009
12/10/2009
07/09/2007
23/11/2007
10/10/2007
18/07/2007
16/04/2013
01/06/2006
01/06/2006

FaW il laVa¥la¥a¥aVal

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/SE2013/051594

usS 20110320588 A1 29/12/2011
WO 2007038799 A2  05/04/2007
WO 2005060294 A1 30/06/2005

us

20140133297 A1
20120297055 A9
8635335 B2

2003291582 At
1887012 A
1695579 A1

2007529130 A
4435736 B2

20070165537 A1

15/05/2014
22/11/2012
21/01/2014

05/07/2005
27/12/2006
30/08/2006
18/10/2007
24/03/2010
19/07/2007

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report
	Page 39 - wo-search-report
	Page 40 - wo-search-report

