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/ work node retrieves an address contained in a response from the core net-
work (5) to a request associated with the user equipment. If the network
node detects that the address is associated with a defined server, e.g. a credit
refill server or an advertisement server, the play-out of cached content to the
user equipment is disabled. The play-out is activated again when a response
to an additional request contains an address that is associated with another
source than said defined server.
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Caching in a rtelescomnmunication network

THECHNICAL PIELD

The disclosure relates fo a method in a anstwork node of a
telecommunication netwerk for controlling a play-out of cached
content to a user sgquipnent. The disclosure also velabtes Lo a

netwoerk node arranged to comtrol a playv-out of cached content fo

-~

a user squipment. The digclogure alge relates to a caching unit,
radio base statilon, an =Noeded, a radlo network gontroller,
NG, and a base station controller, BSC, cemprising sush a

=

network node.

BACKGROUND

The 2GPP LTE (3rd GQeneration Partnership Projsct Long Term
Bvolution) iz a project for improving the UMTS (Universal Mobhile
-standard, in orxder to cope with future
regulremants in terms of improved services, guch as higher dats

rates, improved efficiency, and lower cosbs. Th

(v
It
o
&
Pt

aoCess
network of an LTE system is comonly referred to as an E-UTRAN
{Bvolved Undversal Terrestrial Radin access Network), and the

UTRAN iz the radio access network sccording to the UMTS.

In an BE-UTRAN, a user eguipment, UE, iz connected to z radio
base statlon commonly referred to as an eNoder {evolvad Noded),

which is comnected to a node in a ON {(Cors Network) .

Wiz

In a UTRAN, & user eguipmenit is oomnected to a radio base
station commonly referred to as a Noded, and the NodeB is

connected to a natwork node of the UTRAN, typically an RNC

{Radio Natwork Controller), which iz connected to the ON {Core

Metwori)

In & radico access nebwoerk according to the 3™ gensratiocn, such

a5 a vadio access network of the G8M {(Global System for Mobi
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communication), the radio base station ig referred bto as a BTY

Qu\
3
o]
x4
i3]
et
=
ity
{7
=
=
o
Ial
A

{Pase Transceiver Station), which is connected to

via a network nods of the radio access network, typically a Base

Stavion Controller (BEO) .

Caching in a mobile (felecommunication! network involves that &
copy of content, £.g. Internet media content, 1s stored in a
cache server lovated within the telscommunicabtions network. whern

the content ig vetrieved from =.g. a media gerver by an end-

L]

usex. Thus, copy of the content will be storad closer to the

1

end-ugers, for example in the radio aceess network or in the
core network, and will e available to other end-users. Thus,
whern anothsr end-user {or the same end-user) 1z requesting the
stored medla content, 1t will be plaved-out diveccly f£rom the
cache gerver. Thereby, the regusst dosgs not have to be forwardsd
to the vors ngtwork, smd rhe content dogs not have to be

o

downleoaded from the madia server again. Since a large percentage

o

of the Internet traf

@ iw repstitive, the caching of e.g.

Intermet media content in the moblls network will reduce the

4

sending of repesating content all the w

i

from its origin to th

and-user.

2n advantags with caching in a mobille network is that it will
decrease the transport cogt, since a cached content in principle
ornly has to be transgiesrred once in the transmigssion links sbove
the cache server, Anciher advantage is that 1t will improve the
guality of Experience for the end-user, dus to a lowsr delay,

Flace & content ¢an be retrieved faster from a cache gserver

o

lovated in the telecommunication network, than from an original
locacion, &.g. & nadia server.

Thug, caching in & mobile network may be used =.¢. for media
digtribution towards a moblile end-user, wherein the medis can he

rlayed-out o the mobile end-ugey dirsctly from the cache server
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~Eers are

caohne

media gerver. Tha cache

controlling

atcaas 4, ut th

network 5. Qbwviously,

may ailsn he

performed b

is

i

service nerwork nodes. I

infermation, e.g. regard

rervice to the end-usar/

QCs, by
subsoribery

= —,
on &

Figure 2 schematically i
and

23,

charging,

Sub-gystem The CTF 2

charging events based on
usage. The

ang asgsembises bty

ayvaenis
gvents. The OTF delays
nas hasn

the aval

e, aoks

duxing the network

the end user’'s network u
hasg

is out of

telscommunications

instsad of

otk

molxile natwork,

the CN Domail

gran

rasouroe usages,

BXpir

credit.
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Lad

instead ¢f retrieved

oy from another user.

media

"’;
o
=
©
I
o
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3 of a moblle

le to retrieve the content

e download it

wing to

and the network node 1

i gy «
cgrvey 3

are typically located in the radio

ay could also be located

1wy tyoes of content

-

or effline

v the

n online charging, the

= SR

ing & subsoribsr credin, mas

subgcriper in real times,

cally performs

S end-usaer .

Ilusty

functicons of online

1 21, the Service Element and the

3 (Charging Trigger Functlon) g

)

naerates

the ohgervation of networlk resource

information pertaining to chargesable

g information into matching charglng

the actual resource usage until

ted v ¢ OCg 2% {Online Charging

lability of rezource usage permission

and enforces a teyminatlion of

eRoures ugage when permission by thie OC8

rad, ©.g. when the subscriber of the
4

The aurprises {Online
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Charging Function), an RF I7 {(Ratiang Function) for determining
the wvalne of the network ragource usage, and an ABMF 26 (Account
Balance Management Functior.

In on~iine charging, the services provided to an end-user will
ve alffected by the credit control performed by the DCU3. Howsver,

if a copy of a madis content regussted by the snd-uger has bheen

previcusly stored in a cache server, this cached content may be

plaved-out to

43}
Eﬁ
in
5
it

eguipment of the end~user, even though the

subscription has run out of credit,

Further, an and-user nay be redirvected to an adverblisemsnt

ot

servey in orvder to receive an advertisen

@

ny inserted =.g. in g

madia stresun. However, if the media conten

T

has been previously
gtoraed in a cache server, this content wmay be plaved-oub to the

and-user anyway.

Thug, it is an overall problem that a cached contant, e.g. nadia

content, is alwayvs playved-out to the end-ussy.

SUMMARY

It iz an object of exemplary embodimenis described hereinafter

J

to address at least some of the igsues ocublined above, and this

object and others are achiaved by the methods and the

arrangenents accoxding to the appended independent claims, and

-

oy the embodiments acoording to the d@genment claims.

A first aspect of the exewplary ambodiments provides a method in
2 network node of a telecomrunications network for controlling a
rlav-outr of cached content to & user emulpment. The mathod

Comprises vhe network node retrieving an address contained in a

rasponse Lo & reguest, whsrein 1z assooiated with
the uger eguipment, and disgabling a playv-out of cached content

destined te the user egquipment, when detecting that the
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retrieved address ig asscclated with & server belonging to a

one oy more servers. Said defined set of servers

may be a seb of ¢redit refill servers or advertisements servers.

The reguest may ke gent from the user sgquipment, or,

altermatively, being initiated and sent by ths network node.

The network node wmay further retrieve an additional address,

which i1s contained in & responsgs to an additiona squeast that

18 associated with the user eguipment, and activete a disabled
&

play-out of cached content to the user equipment, when detecting

that the retrieved addirional address is agsociated with anoth

4]

i

53]

s
o o
o

gource than said server bhelonging to 2fined set of servers.
The dstecting may comprise the network node comparing amy of the
one oy more retrisved addresses with & stored listing of
addresses assoclated with the defined seb of servers, and the

containing the retrieved address may be a Domain Name
Svgtem~reply, or alternatively, the retrieved address may be a
zource address, e.g. an IP address.

The network code may further update a listing of user e

ch & playv-out of cached content is digabled.

A second aspsct of exenplary smbodiments provides a network nods
connectabls to a telecommunications network, wherein the nebtwork
node ig arrvanged Lo control a plav-cout of cached content to &

user eguipment, The network nede comprisss a receilver

g

configured Lo recslive & responss Lo a ragquest, wherein rthe
A s

reguast ls associated with the user equipment. The nebwork node

#lso comprises a processing cirouitry configured to retrieve an
addresgs contained in the response, and disable a play-out of

cached content destirned to the user equipment, when detecting
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that the retrieved addresg i associated with a server belonging

of ona ar mors VErs

E’)

The processing cirvcoultry may be further configured to retriesve

an additional address contaiunsed in a response to an additional
reguest that is associated with the dser equipment, and to

activaite a digsabled plav-cut of cached content to the user

3

Squipnent, when defecihing that the retrieved additional address

ig asgociated with another gource than said server belonging to

The ustwork node may further comprise a memory for staring a
lisving of addresseg asgoclated with servers belonging to a

defined set of server

g

The network nods may comprise a memory for storing a listing of

identities to user eguipnents to which a play-out of cached

ig digabled, wherein the procesging civonitry is

configured o update the listing

& third aspect of exemplary enbodiments provides a caching unit

compriging a cache server connected to a network node according

o axemplayy enbodiments.

(%1

& fourth aspect of exenplary erbodiments provides a radio bage

nebtwork,

4]

m

ration, e.g. an &Node®, connectable to a radic agces

,n
]

wherein the radio base gtation comprisss a network node

according Lo exemplary embodiments.

=

A £ifrh aspect of exenplavy embodiments provides an RNC that i

n

connactahle o a YTRAN, or a B3C that iz connectable to a G5
radic acoess network, whersin the BNC or the BSC comprizes a

netwo ode according to excnplary enbodiments.
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P

is an advantage with exemplary embodiments that a network

node, @.¢. in & radio acocess network, can disable & plav-oun of

cached content o an snd-user in an uncomplicated way, e.q. when

subsceription iz out of credit, or when the end-uger is

redirvectad to an advertlissment server. Another advantage ig that

the play-oub can be easily activated again, e.g. when the

bseripuion has been paid, or when the advertisement has besn

)
©
iy
it}

-

1
B
£

s

o
3
C T
g
6]
ﬁ
Q
r"
i
o
%

BEIBY OESCRIPTION OF THE DRAWINGS

4

Exemplary smbodiments will now be descoribed in mors detail, and

with reference o the accompanving drawings, in which:

Figure 1 schematically illustrates exemplary caching of

Internet media content from a media serv 217

4.,-

schematdically illustrates saxenplary functions of
online charging in a 36PP moblle network:;
Figure 3 schematically shows an exemplary caching architecturs

comprising & radio acoess network, RAN, a core nebtwork, ON,

and a media sarver, in order to illustrate a redirvection of &
raguagt;
Tha figures 4a, 4b and 4c are flow diagrams illustrating
methods in a network nods of disabling the play-out of cached
consnt Lo a ussr sguipment belonging to an end-user
according to exenplary smbodiments;

"

Flgure 5 ig a flow diagran of a methoed in a network node of

activating a disabled play-cut of cached content, asccording to

zamplary erbadiments
Figure Sz and db schematically illustrates an exexplary

network node, and its processing cirouityy;

Figure 7 schematically illustrates an exemplary caching unit,

4
y

comprising a network node and cache ser

rer

<
~y

Figure 8a schematically illustrates a radic base sgtation

comprising an exsmplary network node and & cache server, and
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flgure 8b sohematica illustrates an RNC or a BSC comprising

an exemplary network node and a canhe server.

DETATLED DESCRIPTION
In the following descorigtion,

are describsd in more debail,

drawings, Por the purpose of expianation and not
specific detalls are set forth, such as partiou

technigues in oxder to provide a thorough underst

Moreover, it is apparent that the functions and means explained
below may be implemented using software functioning in
conjunction with a programed mlCroprocessor oY general purpoessa

X

computer, and/or using an applics

spacific integrated

9

cireuit {ABIQ) . Further, while the embodiments are primerily

describeed in the form of methods and devices, the embodiments
may ailgoe be implemented as & compuber program product or in a
gystem comprising a computer provessor and a menory coupled to
the processor, whereln the memory is encoded with one or nore

programs that may pevform the functicns disclosed herein,

Furthermore, particular aspectsg of the embodiments are described

[

in a non-limiting generval context in relation to an E-UTRAK, a

Gl

v

UTRAN or a G5M Howesveyr, it should e noted that the

embodiments ma e applied to other tvpes of radio socess

networks. The user sguipments desgoribed herein may include e.g.

moblle telephones, pagers, headsets, laptop computers and obher

mobile terminals.

Plgure 3 schematically illustrates an sxemplary caching-
architecturs, whersin copies of content vetrieved from a media

sarver 7 can be stored in a cache server 3 located in the radio

ACCess “X, RAN. A network node 1 controls the caching,

(o

it

the storing of content in the cache server and the play-out o
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the cached content

B, 2. Ag described ahove,

provided to an end-userssubscr

subscriber may run out of ored

core network, €.g. an SASN 9 ¢

by

%

41

redireot a content Lo

regne

iding the content from

]
h
5
[9]
hoet
|

ction is preceded by the

rription and-ugsean

arnd-ugder of ths

from the media

per, and no copy of the

in the cache ser

e
NEWsSPaper. the sub

the reguesgt is redirscted rtao a

credit refiil gevver §
only home page
has pald his/her subgeription.
above-describad situation,

a cache serv

rex,
natwork, is commonly refe

1.e, phat
comeon iy
Internet

onventlenally, if an

in the
o or

the

o
]
ry
3
g
4
o
o}
o
f
&
h
L3
=
T
9]
E-J
£

Howeavey, according Lo an

T e

network nods I contn

from the cache

during

PP S
SQTVLICe

nag

UE I abttempis to

feletsic

ingtead,

and the reguest

referred to as a

ambod
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9

server to a user sguipment,

online
iber associated with & UE,
it. In

-

Sugpert Nodeal,

may

& Coredit server ¥, instesad

the wedia server 7. This

(K detecting & pre-pald

run ot of credit. Thus, when

acoess an Inbernet home

nome page belonging to a
page hag besn prev

will

iously

the moblile CN receive a U

cesg the homs page of the

scriptlon has runm out of credit,

so~called refill home page at

This refill home page may be the

allowad to acce until he/she
that a regquegsted content is not

iz forwarded Lo the

rred to as a cache miss. The
& requested content is found in &

ache hit.

C“)

home page regussted by the UR has

cache ssrver 3, {i.e. a ciache

errieve tha home page from the

b=

subscription associated with the

disclosead

imans

]

olling the cache server 3 will disable the
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play-ocur of cached

subsc

ontant to this

ription hag run out

when the

subscription is paid.

nebtwork node inspecting

SCovering when a

[
1_.1

i

(i8]

o~
o

redit, a.

ﬁ

that an address

i

by detecting

response Lo a request associated with the

>

aedit refill server.

L TS network

d

When the

P
>‘.

i

that & UR is out of credic, it Sisables a

In ordar

wald, the network

ard

downlink btraffic to ths UE, in

oui of credit anymors,

According to an avemplary

enbodinent, the

that a subgcription is out of oredit by pex
inspection of downlink traffic to a UE, and

A contained in a vespons:s from tha o

ragquest from the UE iz assoclated with a

with & aredit refill server. If an addr

"iw

e5&

& Server iz thds indicates that

or haszs been, redirscted to this spacific

h
:—J -

ambodinent, the network

LTEL alternabive

responss to & guery from a U, and in

embodinent, the network node inspects the

an I¥ address, sponse to a content

slitermmative enbodiment, angwaxy tg a DNS

a host nams, o.¢. wWww.onn., com,

network, and an address, e.¢. an IP address

garver, e.9. a cradit has

Upon recsiving

connEction with
2 CHN-gerver. In the sec

* layer has redirected a

gnd usey

of credit, and activate

downliink traffic b

subscription assooiatsed

node

RO oAaQuivate ¢

node

server by the

hag been overwritten

been reaturned
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a credit refill server, and

of this server as & source

Ancther exemplary embodiment is related to control of a play-out
of rached content, when an advertisament ig ingserted in a media
stream. In such a case, an end-user may be charged with a lower

’

price, e.g. for accessing an Internet media content, since the

operator ig able to get a rvevenue from the advertisement.
Avoording to this exemplary embodiment, a play-out of cached
media content to an end-user should be disabled temporarily,
when the eand-user has been redivecred to an advertisoment

gerver, and the playv-out of ocache

)
o
B
-
Fumi
44]
B
i
»
(45} o
o
(3
0}
-
"~
(44
541
1
b4
o
tuts

again when the erent gerver
than the advertisement server. Thus, in this exbodiment, the
play-out of cached content to the UR is digabled when the
network node detects that an addrass rebtrisved in & ragponse

from ths core network to a regusst from a UR, or on behalf of a

U®, iz associated with a server belonging to a defined set of

,).
o

rt

D—{

advertisement sarvers. Further, the playv-cut may be acti

}))

again when the network node detects an address associated with a

different server than saild advertisement gerver in & responss &0

According to an exemplary embodimeni, the network node 1 will

ratrieve an addrasg, ®.¢. an IF addregs, contained in a ragsponse

%
O
o
i
4
(
jud
i
s
pos
¢
44
puct
{4
3
|9}
]
et
o
53]
e}
[
<
%
=
F
by
o

listing of stored addresses to

defined set of one oy nore

i
P.»l
s}
iy
il
)w
&
o]
§
0
O
e
<3
1]
h %
{ n
o3
T
—t
]
=
45
j
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»-
o
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[®]
W

refill gservers or advertissment servars, Lo

@.¢. when a

of viding an advertisemsant
to the end-ussr. I the network node ig able to find the
retrlieved address in the listing of stored addreszes, it will

digabile the play-out of cached conbs

'1:
-
o
ot

to the UE. According to a
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w3

s
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investigate traffic crested by the UR &.g. when a cache miss
takes place, l.e. that a content requested by the UE iz not

found in the cache gerver, and the reguest is forwarded to

aore natwork.

According to a segond exemplary embodiment, the network node

1y
pean

e e o imming pISN ~ - Yo b 7 -
gends test traffic assgooiated w

2 UE, by initiating and
sending & request to the core network on behalf of the uUB, and
retrieving an address contained in a respounse to the regquest.
affic may be initisted at certain events or with
intervals, @.g. when a defined time period has

& convent regusst wag Lorwarded to the core

Another exemplary embodimeant combines the above~described First

and ssecond axempla enodiments, and comprises the network nnds
ratyvieving an address in a response to a raguesh sent from the
JE and forwardsd to the cores network, €.g. at & cache misa, the

network node alsc sending test traffic at defined eventa, by

retrieving an address in a responze to a reguest initiated and
genb to the core network by the ustwork oode itself, the regquest

being associated with the UH.

The embodiment without tesht traffle, comprising the network node

le)
3
]
q
(9]
[
&
r
4o
foud
107
a
%
7
oy
|31
e
&
]
3]
2
+
]

a raquest initiated by the IR,
che misg, ig simple and régnires o extra
sigmalling. However, to inspect test traffic initiated by the

= A,

network node will enable a

a.g. of an gut of

Another ambo

igologed hevreln ls specifically directed to
activating a play-out of cached content to & user sguipment
Howavey, ths activating according to this erbodiment could he

preceded by & disabled play-ont according to an embodiment
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disclosed herein. According to the enbodiment specifically
divected to activating a plav-out of cached content to

eguipmant, a network node 1 retrisves an address contained in a

regponse Lo a reguest agsociatesd with the user eguipment, and
the address may be contained in DNS reply, or be a source
addrags of the response. If the network node detects that the

L

retrieved address is assoclated with another source than &

L.t

specific server that belongs to a defined set of servers, the

netwerk nods will actbivate a play-ocut of cached content bto this
user sguipnent. The detecting may be performed by the network
node comparing the retrieved address with a stored listing of
addrass associated with a defined set of servers, e.o

advertisement servers oy oredit refill servers.

@

Figure da ig a flow diagram schewmatically illustrating a method
in a network node of a telscommunications network of controlling
the play-out of cached content to & ussay eguipment, according to
an exenplary ambodiment. In step 42, the netwerk node rebrisves

an addrass in & Tesponse bo & ragast assocliated with a user
nt,

wharein the address may be contained in a DNS-reply,

Q
i
=
hY
o
6]
o
s
&

v be urce address of the response. If detecting, in

el

step 43, that the retrieved addrass, &.g. an IP address, is
associated with a server belonging to a defined set of gervers,
@.g. a orsdit refill server or an advertisement server the

bt of the cached content to the
2p 44. The detecting, in step 43, nay

C
comprise cowmparing the retrieved address with a stored listing

Figure 4b ig a flow diagram illustrating a firsh

ambodiment of the method illustrared in figure 4a,
which the network node retrisves an address in a response to a
reguest sent Irom the user eguipment, in step 42a, e.g. at a

cache migs, and the following steps in figure 4b, i.e. step 43
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and step 44, correspoend to the steps 43 and 44 illustratsd in

LAk

figure da.

Figure 4c¢ is a flow Qiagram illustrating & second alternative
enbodiment of the method illustrated in Ffigure 4a, according to
which the network nodeg vebtrileves an add i a response to a
veguest asscclated with a user eguipment, in figure 42, the

reguest being initiated and sent by the network node. Thig atep

H
i

preceded by the network node initianing and sending this

requast on behalf of the user eguigpment, in step 41, e.g. at a

defined event. The following steps in figure 4¢, i.e. step 43

and step 44, correspond o the steps 43 and 44 illustrated in
figure 4a and 4b.
Acocording to a further embodiment, the network node will update

£

& ilsting of user egquipment-identities to which a cache play-our

bos

¥
¥

er disabling a cache play-cut o a user

iy
Y

is disabled, af

Figurs 5 ig & flow diagram illustrating a method in & network
node of a telecompunication network of activatbing a dizabled
play-out of cached content to a user eguipment, according to an

exermplary smbodiment. In 2 52, the network nods refrieves an

address in a response to an additional reguest associated with a

user eguipment, wherein the address may be contained

."D
et
o]
o
O
5
i

reply, or may b2 a source address of the response. If
i step 53, that the reirieved address is associated with

anothey source than a server b

garvers, e.¢. & credit refill ssrver or an advertisement server
the network node activates a disabled playv-nut of the cached
contant to the user eguipment, In step %4. However, if the
retrieved address is an address of a server that belongs to the
defined set of gervers, then the play-out should not vet be

activated. Imstead, the network ande will retrieve, in step 52

g2 gl
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an additlonal address in a regponse to an addici

"’J’

agsociated with the user sguipment, and perform

detecting step, 33, followed by a step 54 or a

depending on the cutcome of the detecting step.
in step 53 may conmprise comparing the retrisved address with a

gtorad listing of IP-~addresges

35
ol
O
L
%]

T
i
7]
4
i
{%

ttwd

(J

According to a further smbodiment, the network node will update
a listing of user sguipment-identities to which a cache plav-out
is disabled, by removing the identity of the user equipment to
the listing, after activating s disabled cache play-out to the

user seguipment .

Figure Ga illustrates schematically an exemplary network nods 1,

s

according to exemplary subodiments, the network node being
conmmectable to & telecommunications network, e.g. to a radio
acress network oY a core network, and arvanged to control a

-

play-out of cached content Lo & usger equipment. The network node

i further comnectable

a raceiver 11, which is
configured to recelve a ragponse Lo a reguest associated with a

uger eguipment. The network node iz further provided with

ol
&
ke

3
3
‘d

\‘
H
w
(D
ke
e
6]
4
i
w

assing clrvouityy 12 conpected to the receiver
11, the processing cirvcultry being comfigured to retrieve an

addregs ¢ontained in the response, and disable a play-out of

"

cached gontent to t

—

e user eguipment, when detecting that ths
address is asgoclated with a server belonging to & defined set

of servers, e.g. of advertisement servers or credit refill

The address, o.g. an IF address, may be retrieved from a

st

rgaponse that is a DNS veply, or it may be the source address o

the response,
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o
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Said reguest may be initiated and sen

it
r

G the core nebworlk from

T

the user eguipmani, &.¢. at a cache misgs, or may be initlated

rn

and sent to the core natwork by the network ande itself on

behali of fhe user sguipment, e.¢ eveant.

W2
o
.
¢!
Lk
U
it
e
3
63}
2%

According to an exemplary enbodiment, the network nods is

*

further arranged to activate a disabled play-out of cached

contant to

o

user sguipment. In this embodiment, the processing

additional addresgs

circuityy is configured to
contained in a response to an additional reguest associaved with

the user eguipnment, €.¢. sent from the uvser sguipment, oy

initiated and sent Iy the network node on behalf of the user

eguipment. The prooessing circuitry is configured to activate a
digabled play-vout of cached content to the user eguinment, when

detecting that the retrieved address is agsociated with another
source than a sgerver belonging to a defined set of servers, «.g.

o

by comparing the retrieved address, tvpilcally an IP address,

with a stored ligting of tha seyvers. The addresses
may be stored in & memory locatad in fhe nstwork node (not
iillugtrated in figure Sal.

)

-,

According to a further smbodiment, the processing cirvcuityy is
aglso configured to update a listing of identities of user

eguipmentsg to which a play-out of cached content is digabled.

processing circultry of the network node disabhles

to a certailn user sguipnent, the processing
civeuitry will also add the identity of this user eguipment to
said listing. Simdilarly, when the processing circuitry activates

& cache play-out teo the usesr eguipment, it will remove the

-

REE

identity of this user scgulpment from the listing. The liat

0
!rJ'
163

may be stored inm a menory that is located in the network nods

{fnot illugtrated in figure 6a).

’J)

3
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Figurs 6b schamatically

oA

- »
2 riiustralt AT

&

2

a OPY 131, whnich
Purthermors,

compuiter program

he]

nENOry, @.g. an SEPROM |

I

nly Memory), a

NP v - '1 oy
TTOgram 122

nroduct
compuer

node L ocausss the OPU

conjunction with figure

L)

Henocs,
code means in

23, and the mnodules

the modules of

7

The network node

form a caching unit 70,

devices that are comne

Figure 7

ising an

gsender 13

ggquipment, a memory 1lia

belonging to a defined get of

servers or oredit
of

is di

figure
may e a single
the processin

product

flash memory or &

program aodules

121 to parform the

the computse
a detecting moduls 122D,
123
the
the cods

inpplenented partly as hards
and tha
ciad
illustrates
GIoemp

network nods

for

refill

sabhled,

in the same storage device,

PCT/SE2011/051141

illustrates the processing circuiCVy

.
12,

fa. The processing circultry compriges
| unit or a plurality of units.
sing itry comprises at leasgt one
1422, in the form of a non-volatile
Electrically Prasable Programmable Resd-

digk drive.

The computer

& computer program 123 cowmprising

1238, %, ¢, which when run on the network

he gteps performed in

L2

the exemplary embodiment illustrated in figure fb, the

r program 123 comprises a retrieving

and a disabling modulis

ta, 123b and 1830 may essentially

flow in figurs 4a. Howsver, one or mors

-

means may in alternative swbodiments

5 «

gare clronits,

cache gerver 3 may be co-located to

or may alternatively be two geparate

to each other in order to perform the

zchematically an exsnplary caching

lary network node 1 conneoted To a

compris: a racelver 11 and

The illustrated network nc further

e
sending a reguest on behalf of a user

for stor

sting of

‘f t

2LV
advertis
14db for storing a
which a glav-oub

Thies memorl

ox
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devices, even though anly one storage device ig illustrated in

3
h

i

igure

It should be noted that both the above-described network nods i
and the caching unit 70 may be implemented by physical or

conjunction with

s
-

.

¢

logical entitles using software functioning

2 programmed microprocessor or general purgpose computer, and/or

using an application specific integrated circuit (ABIC). It may

further ilnclude suitable internal and external storage devices

# Processoy or mulitiple processor cores, as well as appropriate

[#)]

commmnication interfaces, including hardware and software

~—

capabie of performing the neceassary modulating, coding,

,ﬂ
i
e

filtering and the like, as well as demeodulating and decoding

The network node 1, or a caching unit 70, may e located e.qg. in

=

& radieo bape atation for a radio access nebtwork, =2.g. in an

Pad

aNodeR for the B-UTREAN, or in a radio access network-node
connectad to the radic hage statlon, e.g. in a radio network
contryeller, RNC, for an UTRAN, ov in & base statlon controller,
BESC for a GBM RAN. However, since packet-switched traffic is
nors@lly encrvvprted in the G8M between the UE and a Servi ng (PR3
Facket Hadioc Services) Support Node of the core

an inspection of downlink traffic to a UR in a GQSM BAN
nag to e adaptad asccocrdingly.

«

rade, or a caching unit 70, may alternatively bs

gt
=2
B
o
53
)
{
iF
A
A—{
g
fatd
bor

4

logated in a cors network, ON, ‘helow” the redirecting

5289 9, as illustrated in figure 3.

pos
2
o
8
3]
Ta)
,}j

-t

}»J

Figure fa illustrates a radio base station 10, e.g. an avodes

rat
for an E-UTEAN, wharein the radic base station comprises a
‘(

network node 1 connectad to a cache server 3. The network node

tU

illustrated in this figure corresponds to the network node which

-t
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in figures fa and Sh, and which is furthsr

{3
0
o
Tu
o
L’:

T
F oy
& 11y

faia

@
2
DJ
[&]
-
D

discusse The radic base station 10 may alternatively be
providad with a caching wait 70, as illustrated in figure 7, and
comprising & network node 1 as illustrated in figure 8a and &b,
and & cache serxver 3 comnected to the nstwork node 1.

Pigure b illustratesz a radlio access network-node €1, e.g. an

BNC for a UTRAN or & BSC for a 08SM RAN, provided with a nebwork

it
oy

node 1 connected to & cache server 3. Similarly as in figure 8

)
14
fel]

¥

bt

3
=R

the network node L corresponds to a network node ag illustr

fl}

{i

e¢.g. in figuras 6a and £b. Also, the radio access network-nods
Bl may alternatively be provided with a caching unit 70, as
illustrated in figure 7, and cosprising a network node 1 as

illustratsed in figure da and b, and a cache server 3 commectad

It may be further noted that the sbove degceribed smbodiments are

only given as examples and should not be limiting to the present

4+

invention, since other solutions, uses, cobilsctives, and

121

functicns are apparent within the scope of Che invention a

claimed in the accompanyving patent olaime.
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methad in a network node (1) of a telscoymunications

"

network {£) for contrelling a play-out of cached content to

5 uger eguipment {2a, 2b), the method comprising:

- rvetrileving (43, 42&,
to a reqguest, whersin the reguest 1ls assoviated with the

dipment, and

&

an address contained in a ressponse

usex

~ digabling {44} a play-oul of cached content destined to the

10 user equipment, when detecting (43) that the retrisved addr

,__,,

is associated with a server

2. A method according to claim i, wherein the reguest ig

13 from the user aguipnent {(2a, 2h).

3. A methed according te claim 1, wherein the reguest is

initiaved and gent by the nstwork node (1.

20 4. & method according to any of the preceding claims, the

method further comprising:

- retrieving (53} an additional address, the addvess contal

DG

po2 )

ging te a defined get of gne

,.,\.,-

10

in a response to an additional request, wherein the addirinnas.

reguest is associated with the user eguipment

25 -~ activating (54} a

o

ser eguipment, when debecting (%3) that the retrieved

additional address 1s associated with another gourcs than

cachead content o

tha

30 5. A method according to any of the preceding clainm, wherein

the detvecting comprises comparing any of the one or nore

3 3

addresges with a stored listing of addresges

o

aggociated with the defined sst of servers.
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6. A
response
T. A method

rglrigved

8.

comprising uwwdating a listing of user

play-out of

3

R R S T e
5810 dgrined seac

10, A
said defined
gervers

1i. A nebtwork

natwork, the

cached conbent

compriging:
~ a receiver

& recaive

aszociated with

i

2. DIOC @gsin
& yetbtrie

s digable

Usay

aad
defined
12. & network

regquest is

method according

is & Domain Name Svst

ACTAX

address is a

A method according

ached

method according

method socording to any

network node arrangad Lo

el pment,

gsent

I

Booany the

oo
O

S rEp iy,

iy

~ddng to the olaime 1

PRSI
SYLY

aouras addre

a8,

Lo sy of the pr

contant i1g disabled,

tooany of 1l

of servearg is a get of coredi

of claims

the

set of gervers is a set of advert

node (1) connectable o

control

Lo & user eguipment {(8a, 2,

C;

+

(11} configured ©to:

B YoIpOnS:s

1.')

Lo & ragaes

magt,
thie uger

{12}

guipment, and

A

comfigured to:

the

contained in

ad o

a play-oun of cad

guntent

wher detacting that

ig agssociated with a server bhol

of Crue or nore Soervers.

node (1) ageording to claim 11,

from the user egquipment .

vreceding claims,

eceding

he preceding

a telacommuoni

wherein the regquaegt

response,
degtined

the
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whersin

claims, further

aguipment to which

claims, wherein

L oraefill servers

-~ B, wherelin

1 <. emants

cations
a play-out of

the network node

is

and

to the

tha

wheresin
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Tk

13, A newwork node {1} according to
che reguest is initiated and sent by
14. & network node agcording to amy

wherein the processing cirevitry (1

L

R S U PR e JCURE PO SR | o
~ retrieve an additional address,

th

response Lo adaditic

*

an

raguest ig agsociated with thea user

ctivate a digabled playv-oub of oca

- &

e whent detecting that

.Q

ipment, the r

address iz assogiated with ancther s

£

Lelonging to the definsd set of

ey et
FEES RN

“ N
15, A

natwork nods acoording

comprising a memory (ida) for storin

associated with servers belongling to

twork node accoording o clal

comparing

noda aoceording to olail

s L”“" is oor guraed t

processing <ir

retrieved from a Domain Name System-

listing of addrasses.

wde according to olai

sounrce address of a ves

2} is further

configured to

& with the
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claim 11 or 12, wharein

Cthe network nods.

¢f the claimg 11 - 13,

confimurad

& addr

wial reguest, wferein ths additional

aguipnent, and

ched content to the uger
atrisved additional
curce than said
QY.

of the claim 11 - 14

g a listing of addres

w
W

a defined set of

m 15, wherein the

the one

m 16, wherein the
o compars an addre

reply with thes stored

m 16, wherein the
compars a retrieved

stored

or moxe retrieved
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19, A network node according te any of the claime 11 - 18,
comprising a memory (14l for storing a listing of identiti

to wser eguipments to which a plav-out of cached content is

200 A caching umit {70 comprising a cache ssrver {3)

PCT/SE2011/051141

eg

connacted to a network node (1) according to any of the claim

1L - 18,

21, A rvadio base statior (L0Y connectable to a radic access
prisl

natwork {4}, the radio base station <omprising a network node

{1} according to any of the olaims 11 - 192.

23, An eNodsR (10) connectable to an E-UTRAN (4}, the eNode

3]
e

comprising a network node (1) according to any of the olai

11 - 18,

23, A radip network controlliser (81), RNC, connectable to &
(4}, the RNC comprising a network node (1) according

any of the claims 11 -~ 19,

.
M

s

e

24, & base station controller (81), BEC, connectabls to a GSM

radio accsss network {4}, the B8C comprising a network node

{1} according to any of the claims 131 - 15,
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