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& CaBHBRRY bor ARG afni€ AV Hhtomh Mo Fnices sesponding to an

i nibformetonoequebiaditected explizitly tpwards giebmemioridentitiEEBnd indeed, in
802.11 (Task G oup u wever . one of the.current

o e saies e e soiBetta nb3o TP, Ror B sl Hgif BB ressons.
t NMBerdTouRyMTe g @OSbedbie toRigistt atichvhilablesuinnh 6f attashment in a certain
nei ghhour hqod scap, e.qg. many, .| EEE 802. 11 )
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achi eve the conplete scan of all poSsible neighbours.
problems with these state of the art techniques is that many messages are required to

complete a neighbourhood scan, e.g. many IEEE 802.11 probe/response messages,
together with possible re-tuning to scan all available channels. In the future IEEE
802.11y system, the number of channels may expand considerably and this current
technique does not scale well in terms of the time taken to achieve the complete scan of
all possible neighbours,

In accordance with a first aspect of the present invention, a method of network
selection for a wireless user device in radio communication with a first access point of
one or more networks, via at least one of a plurality of access points, the method
comprising sending a network selection request from the wireless user device to the
first access point; wherein if the network wishes to initiate a response from another

access point in the same or another network, the first access point forwards the network
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connection. Preferably, a token provided by the
wi Peighhouringaccess@ite i s attached to the network

sel ect | PRfcrMy @i nebRdrR s8edtion réqubs ﬁﬂm[cﬁﬁﬁéqbﬁe:ﬁéiﬁ telatifig to the
access poi nt to nei ghbourlng %cess poi n

20 pr erepabiy the ppigleppisofar ics Eries B PRY, frests i pisigsassociated
regulpients relating to the 20 service that the

w rel ess user device requires fromany access point
and it sTkis gvy iinplusg quality of service, available bandwidth, roaming information

or cost. For example, if the user device wants to know of availability of resources for a
voice or video call that it plans to make, or if it needs to handover because it is moving
25  out of range and has a particular requirement, then the user device can specify the
criteria relating to a preferred roaming partner, QoS, bandwidth and cost and receive a
response from the access point which is best able to match these.
Preferably, the associated network of the first access point forwards the network
selection request to more than one neighbouring access point, in the same or another
30  network, simuftancously.
Preferably, an access point that is able to communicate with the wireless user

device responds directly to the wireless user device indicating the level of support that
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Figure 1 illustrates a scenario show ng the typi cal
depl oynent of apparatus for carrying out the method
of t he Thegaesoht ihvendon addnessdsitiprebl2ms ebicheist Fommser devices

g TR IR T ETRAT T A T
pr ﬁ&ﬁéﬁt ahflt/di}ﬁtdtyofhat th& Becedsipoiit &vith whidhlthé ust dovidelie communicating
20 T glgerlrr?gt abcl) otp%)vnge the desn‘es %et:rw%g dﬁe us‘ejlp I?lgjfe hgxg ng’cfl (9 cegmrlrjl&mcatlon
with the access point which had the strongest signal when the user device first switched
on, or came within range, but that access point may be barred from the network which
the user device needs, so the network request is passed on to another access point.
Also, the wireless communications may be unreliable, giving rise to the possibility that
25  these requests and/or responses may get lost during transmission. This invention
extends the standard procedures of request/response protocols to provide extra
functionality in a more secure manner and to reduce the amount of over the air
signalling for neighbour cell discovery.
Conventionally, a wireless user device has to transmit multiple messages,
30  covering all the possible channels within all possible neighbouring cells. Although this
solves the problem of determining the most suitable network access point and cell, it is

not an efficient mechanism, subject to long latencies and does not scale well. The
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service to be identified and for t e nei ouring
ackEds). dbe mlre{eés device 1 transmits an inform message 2 to the access point 3,

containing a locally generated unique token. Fig.3a shows an example of the request
18 message content including the token and Fig.3b shows the same for the response 23

25  message content. In the request message there is a header 19, token 20 and requests 21,
22 for information of type 1 and type 2. In the response message 23, again there is a
header 19 and token 20, along with blocks 24, 25 with information of type 1 and type 2
respectively. The inform message is forwarded 13, 14 by the access point 3 to the
access points 5, 6. If these access points 5, 6 decide that it is useful, or indeed possible,

30 to transmit information back to the wireless device, they do so using either a unicast or
multicast message 15, 16 including action or beacon and containing a suitable hash of
the neighbouring access point identity (#BSSID) in a particular network (SSID),

together with the token, so that the wireless device 1 can correctly identity the message
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anci ng not occur
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wherein if any of the neighbouring access
4, A method according to any preceding claim, wherein the associated network of

the first access point forwards the network selection request to more than one

neighbouring access point, in the same or another network, simultaneously.

5. A method according to any preceding claim, wherein an access point that is able
to communicate with the wireless user device responds directly to the wireless user
device indicating the level of support that is available from the associated network of

the access point for the service request from the wireless user device.

6. A method according to any preceding claim, wherein the response is delivered
via a unicast or multicast message delivery method, and includes the token provided by

the wireless user device in the initial request,
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poi nt for the service request fromthe wrel ess user

device. 30 6. A nethod according to any preceding

claim wherein the response is delivered via a

uni cast or nulticast nmessage delivery nethod, and

i ncl udes the token provided by the wireless user

device in the initial request, WO 2007/148133

PCT/ GB2007/ 050344 7 7. A nmethod according to any

preceding claim wherein the wireless user device is

one of a laptop, a nobile phone or any w rel ess device

supporting the appropriate air interface. SUBSTI TUTE
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