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METHOD AND APPARATUS FOR LI M TI NG PEER- TO- PEER
COVMUNI CATI ON | NTERFERENCE Techni cal Field The present
WO pvesioes rel ates to a nobile term nal as def P@ESEIONS/001701
the preanble of claim1l and a base station as defined
in the preanble of claim8. IThe invention also rel ates
to a nmethod of conmunication between a first and a
second nobile terminal in a wireless network as
ef.in [ aghle C u
gkt R ORBhC LTy PR B cnnron
'REFBEY et wor ks. Therefore, intense efforts are made
to use the avail able spectrumas efficiently as
' Wth increasing demands for data
TGCBB%%?{G%H on and high bit rates this will becone even
Thegjﬂfegeﬂt PRIl e mlodtilk&mihyPAC@ fineddnfthe bestimble of
arts of the radio spectrumare licensed out to
claiapéaal armsphtution dsdlefimrdim tleapicandls yb thaim utlhkeiiavadion also
the rel evant parts. These systens may be seen as the
relagasi tosr pethpst afronimunrinetion bsfyereni a/Grstand agiecomémabdliederminal

. spectrum. When iece of licensed. radiq.spectrumis
in anmrel@%@ewk@s@éﬁns Ty fheyprgampls; of ¢laimdB. nary pur pose
in a certain geographical network, for exanple, for

wi de area cellular communi cation, there will be a

Ba ('51{1{%1 4R PS6r WLt for other purposes. A potentially

‘Lﬁr&ggm‘ram_u*;‘e—cvul d be short range peer-to-peer

Radi®Rpedthiatd @ limitdtbtesbdrce Gh MELSleRaBRWOHGATherefvtd, fehse efforts
the use of internediary nodes such as base sta tions,

are neddesomse liee ansalablesprctrahsavetftidntlyt dsepgssibdarVyith increasing
conmuni cation systemof the |licensed spectrum A i

demangs dar dajs eoptmpricption apd Bighcdeihraips this Pall beseme eyen more im-

ove ho di st ances, for exanple,
portant En fche ﬂx%ure. P

Typically different parts of the radio spectrum are licensed out to operators who
build communications systems utilizing the relevant parts. These systems may be

seen as the primary systems in each respective part of the radio spectrum.

When a piece of licensed radio spectrum is not used for a period of time for its pri-
mary purpose in a certain geographical network, for example, for wide area cellular

communication, there will be a desire to use it for other purposes.

A potentially important use could be short range peer-to-peer communication, that
is, direct communication without the use of intermediary nodes such as base sta-
tions, between the user terminals used in the primary communication system of the

licensed spectrum.

A typical use of peer-to-peer communication could be over short distances, for ex-

ample, for communication between one person’s cellphone and laptop, or between
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for conmuni cati on between one person's cel |l phone and

| apt op, or betweentwo | aptops on the sane desk. Short
wale@rassses neans that a rather [ow transmt poweCT/8B2005/001701

sufficient and hence that a single radio resource

(frequency, tine slot) that 4s not used for the

primary systemcan be re-used for many simultaneous
twopleptops @npibe same deski Start distages sineans that pteflsérdai tyansmit power
. Separated places. Hence, a higher total throughput can
is spEicentanddienge that 3 srglegadiofespuee (@ﬁﬂu%ﬁpﬁﬁ@cﬁ%t& that is not

nicating through the pripary syste This type of
usefl 30T U el SR HAL bt PRSP ey Bionlanf SupegtS eer
. . . " a) C "

conflction 3L Gl Dy Re RS AARNS e SR o
thrdtighbuz t4bé BBtaBRIdRItKin tﬁ%‘%ﬁé‘rﬁ@dcﬂuhﬂ Rofftke®id tGh@Rhicating

way at any given tine is always sel ected. However,
thraighahe peinary sysery. Thismypeiof peento-peed cbnuakericatian €an alsa be

|i censed spec trum network operators may be expected
seen @s paygtirabpab af pa( ‘abyaysdgsocanneeted? eoneent, thaéis, to ensure that

interference in.t.he network. Prior art solutions for
the [0l GrBBETon BiliaReUas RO drb TRAIrSE B Re et SHaplent way at

.The e strial Trunked Radi 0) concept

anyﬁg%ggglgg@r%g%k%(fect Mode (MDMO), described in

the ETSI standard EN300396-10: "Managed Di rect Mode
Qperation (M DMD) enables the use of DMO to be
Howewdr; sinlce pebrytorpesticdinitguichBed amjuddidkye plidein a licensed spec-
frequencies may be given for DMO use for a period of
trumj megwoTk e@petsfas mayeboexpdcBMio requive congol of radideesources and
transm ssion by the MDMO term nals such that they . .
the gpterferpgce in Hsigtvorls Brigrashselptippaforacsrto-pedheammunigation
do &€ not tgflutﬂi)r ,zed to transmt". The direct
BPAERPLSTOONBEEWeen ternminals is restricted by a
broad cast signal indicating which nobile term nals
are allowed to use the direct node. There are no
The EBETRA [ T&R& tRASBnREd R8I A Toudépteirbeides @fMbASed Direct Mode
peer -t 0- peer comuni cati on on the "network.
(MDMO), described in the ETSI standard EN300396-10: “Managed Direct Mode

Operation (M-DMO) enables the use of DMO to be controlled by providing a

mechanism by which frequencies may be given for DMO use for a period of time.
The objective of M-DMO is to constrain the transmission by the M-DMO terminals
such that they will not transmit in a geographical area in which they are not author-
ized to transmit”. The direct transmission between terminals is restricted by a broad-
cast signal indicating which mobile terminals are allowed to use the direct mode.
There are no restrictions based on the actual effect of the peer-to-peer communica-

tion on the network.

Object of the Invention

It is an object of the invention to enable direct communication between terminals in
a wireless network while maintaining operator control of communication quality in

the network.
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Qbject of the Invention It is an object of the
i nvention to enabl e direct conmunication between

WO eooriossks in a wirel ess network whil e nmai nt ai PCT§E2005/001701
operator control of comunigation quality in the
networ k. Summary of the Invention This object is
achi eved according to the present invention by a
nobile termnal for use in a wreless conmunication

network said term nal conprising nmeans for
m&@uﬁ%—gﬁs‘l VEBUQRt h a base station in said
. C ni cat.i.on, net i i: i i .
s SRR GH6R0) ASIE PR RRB e ATk Eip il Mina o

use iﬁﬂ?ﬁefe@é c&ﬁﬁ(ﬂtﬁée{tﬂﬂﬁ RSt 58 TEMRING PédBPrising@aédng for com-
wth said other nobile termnal, - control neans for

munibaBifgiges bage station th saidicononmnioatat hevwdrk, shid ershilederminal
of signals received or not received fromthe base ’

being thaiaoterizet én thyjt eictomprisedsso achi eved by a base station
for use in a wreless,conmuni cation, netwofk, sai.q1 bage

- corgmanieatiopaRernsdon gﬁl@@maﬂgﬁtqoaﬁnﬁﬁlgﬁgomﬂrwﬂy with said other
bﬁgm’mni%}gti ng wwth at | east one nobile termnal in the

MOLHG EFIPUNR ryuni cat i on network, said base station

- corItletrH?{ns%Pﬁfsic&%f.]ﬂ&tﬁg@éfcphir%@%&Iﬁ&ﬁicﬁﬁ% iPitddience of sig-
peer-to e

-peer conmmuni cat1 on tween at east first

nals 8 veSOCRATERIED Sohfid hab statiohhe network by
transmtting to at | east one of the termnals at |east

one signal indicating whether or not the nobile

term nal may en gage in peer-to-peer comunication.
The Thiecblsj alse a¢hieved bhabasg siatior domyseanwistess communication

est abl, | %hl%eg% communi cati on bet ween a first. and at . "
netwakstaid PaRCTAIOTHBRPESING COPNRRTICANEN Ri9a8P dQiscommunicating
with{z} E%%woﬁghgq%glggs}xﬁﬁ% in 83! HobiE BHHRRRI G wORE said base
station further comprising |
control means for controlling peer-to-peer communication between at least a first
and a second mobile terminal in the network by transmitting to at least one of the
terminals at least one signal indicating whether or not the mobile terminal may en-

gage in peer-to-peer communication.

The object is further achieved by a method of establishing communication between
a first and at least a second mobile terminal in a wireless communication network,
said method comprising the following steps:

- communicating directly, peer-to-peer, between the first and the second mobile
terminal.

- disconnecting the peer-to-peer communication in dependence of control signals

received or not received from the base station.

According to the invention, peer-to-peer communication is allowed, but may be con-

trolled by the network, by means of control signals transmitted from the base station
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- comunicating directly, peer-to-peer, between the
first and the second nobile termnal. - disconnecting
WO b@7/08%r3 t 0- peer contmuni cati on i n dependence BET/SE2005/001701
control signals received or ,not received fromthe base
station. According to the iﬁvention, peer -t 0- peer
comuni cation is allowed, but may be controlled by the |
to omeofihekerthinatseparticipatiogin the camgwaicationaasta bathdof albriermi-
the base stationto one of the term nals participating
nalsi n t he communication, or to both, or all, ternmi nals.

e TS0 TG Gl AT
supéggﬁ{cirf@f IS ag‘in.ﬁ?jéﬁgi;ﬁ nTh%%FéBXf;,np;Q@xetrolﬁéér%ﬁﬁnunication

nmuni cati1on i n spectrumis enabl ed
in a Webixedtspebeusiris ehalsled wiktiut tiedrasiinicks mkdeioned above. The
peer-to-peer communi cation may be all owed or denied,
peert-torpeex @opimynicatiole payderadbvofd othderiediffbr exampleain depandence
the network. The peer-to-peer communication can be
of the fraffigenituation imfheometyiorlho changes to the hardware of
the term nals and base stations, since the radio
interface is already pre sent in the termnals. Al so,

Theifﬂggpftﬁggasco%g@ﬁb@aﬁoﬁ Qin b %ﬂéﬁg@ﬁ’ R&hﬂpﬁ?ﬁ@'ﬁg‘r nd Shdnl3RE Efthe

use e operator s Spectrum
harSRFBOT s RindTE 8RS bhse RAGHR, 3RIcK tBE FA1I8 esteffc® Ol feady pre-
the power level in direct, péer-to-peer, comunication
sentvihtihe tonotihels. Alsb] itdetemes passibletfos theaystwiook opzmigy te,charge
be done by gradually increasing the power |evel during
for theaise of theSoperaprouipegtrin. | result in the | owest
possi bl e power level, and therefore a m ninum |l evel of
gener ated interference. Alternatively, a maxi num

The oy ERsBa T o o AR P BE R T p civec,
peci2fRfect! %M?Puggéattf&mﬁfth biRbibeR lobilRIeRhAL ks #2509 fhexample,

carried ou ransmtting at a fix power
be done by gradually increasing the power level during probing. Such probing will

result in the lowest possible power level, and therefore a minimum level of gener-
ated interference. Alternatively, a maximum allowed power level may be defined, as
the maximum power level where no complaints are received from any base station
or other terminal. Probing may also be carried out by transmitting at a fix power

level. This enables immediate peer-to-peer communication between the terminals.

The communication means may be arranged to apply a peer-to-peer identifier to the
communication. The peer-to-peer identifier may be a single bit indicating that the
communication is peer-to-peer communication, or a unique identifier for the peer-
to-peer communication session. The peer-to-peer identifier may also be implicit in
the communication, such as a predefined pattern of power level variations used for

ramping and/or during the communication session.
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| evel . This enabl es i medi ate peer-to-peer
communi cation between the term nals. The communi cation
wOore@n®swRy be arranged to apply a peer-to- peerPCT/SE2005/001701
identifier to the conmunicatj on. The peer-to-peer
identifier may be a single t indicating that the
comuni cation is peer-to-peer commnication, or a
To igmlgment thin furfction, thermebide tesminal mpealso comprisedaterfsrence

o5 B0 SR e SR el
er.r | | 4 i. d f i . .

confiiEhort br SV Rud T reni g bR it BREee TG PR dpion. This

willtehaBld 4sdibon Wﬁﬂ;@g%!n t h@&’-‘i Afcor T er@?gﬁ%dp%rgn be al-

i nterference neans r identifying

lowpétastd opdRiv Sintuthedhicatiohnctladiyihfleb®&s the network. Of
comuni cation network and for reporting said :
coursas ti§ Bmstion may alse bedmplanettedm tefeplsones thatedvatdtehemselves
deci si ons on whet her or not peer-to-peer comunicatjon
have thq funchensraqsiisd fopRe@oape ek SAIENEHCEdmariosaingdn the inven-
" actually influences the network. O course, this
100f ynction nay al so be inplenented in telephones that do
not thensel ves have the functions required for
peer-to-peer comuni cation according to the inven
In thik by the dchia$ ePRYt B Febid-pedr Rhmahicalien on other communi-
peer -t o- peer comuni cati on oh other conmuni cation in
catidinén thet vedwiorlc eam be takakdntd adcouacaalipéeranepdee eoninvurfiestion
.communi cation which disturbs other communication can )
whiple distynbis wahes coprmunicatien cap be ierminaied wir talloweddp oeotiewre with
| evel s.. The peer-to-peer identifier may be assigned to
loweROWEKIS¥ER; ve terminal or communi cation session by
the network, or it may be selected by peers. The
control nmeans of the base station nay be arranged to

The P'—té—?EQr ﬂ%niiﬁgﬁ@? %%taﬁ,kéigpe@to {He feﬁ?&ﬁ &efrindl or communi-

equest recelve Irst ter _na . e contro
cati® 8¢E3ioRly tHesetwerlarorangay beGekrpsll Bppeerd! | east one

signal in response to disturbance inform
The control means of the base station may be arranged to send said at least one sig-
nal in response to a request received from the first terminal. The control means may
also be arranged to send said at least one signal in response to disturbance informa-

tion received from other terminals.

For example, the control means may be arranged to send a signal if peer-to-peer

communication is allowed and/or if peer-to-peer communication is not allowed.

In one embodiment, the control means of the base station is arranged to determine if
peer-to-peer communication is allowed on the basis of interference information re-

ceived from at least a third mobile terminal in the network.
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tion received fromother term nals. For exanple, the
control neans may be arranged to send a signal if
w@e@rAsw2peer comruni cation i s all owed and/ or PET/SE2005/001701
peer-to-peer comunication is not allowed. In one
enbodi nent, the control nea of the base station is
arranged to determne if peer-to-peer conmmunication is
Thedhventee mathodenbpbe snitiatedrhyethedirshmebilattemnneal Bgnalking to a
ceived.fromat_ least a, third nmobile termnal in . the _.
bas¢glatign i theawitglesh neeorkde pequarhpemsaissiondt spaunuRictg directly
fhrst nobile.termanal,signalling to a base stati.on.in
witt 5o PRY cbiledptRl pefoPe Jarti pet R aas fofipfinieRion
communi cate directly with the second nobile term nal
before starting peer-to-peer conmunication. By
By @ldwitiohiteepe6hebOtrRERY intthalickfsddspebeui K@Roed opSatdrs iy of-
network operators nmay of fer new services and, at the
fer iawrsenvicss, anidn et thesenieltene,riatfdase thel tuafiici voluine ind¢henetwork.

.Wth network controlled peer-to-peer traffic the .
With petverknsantralieg neento-paer afficthe spegfaam utilizatign can be in-
SO i mes be desirabl e | l.ow peer-to-per adm ssion,.,
creadglt oS, oS G b dembofd Al PR io- Bt B sipmcven it it
i C.in. r ' I [ .
woull B BB MR LB SR LR e Pt
may! B td¥sel Y 284i0FEsduREe G R HErw &k bedlh% tH ehd MREhIi6n the
according to information only found in the network
netvadxiiudant dogittod ehofraffed aeobiding so iifoematibe entst foupddn the network
communi cation is mainly interesting for communi cation
aboutt thewse of dicbverkaesournes. hi gh bit rates. Transmi ssion
| atency may be significantly reduced if net work nodes
are not involved. For end users the peer-to-peer
fransmssions.in the |i .censed..s trum nma e r .
Pect | Pefh hfRidefon AEmataty SRESHRETEE b prtton R sBort dis-
tandR@hhl Bib1Rhit M¥eh. Tﬁﬁﬁlﬁfsgﬂfrfjl'a ckgnﬁghﬁe k%@ﬁédﬂﬂ%r & if net-
use I's under network control a uper ston” Two or
work®@iode$ afemdtadholvel. Badadeudehs Recet-PoPREF transmissions in the li-
conmuni cati on. Broadcast is
censed spectrum may be more reliable than in the unlicensed spectrum, in particular

when, as according to the invention, the use is under network control and supervi-

sion.

Two or more terminals may engage in peer-to-peer communication. Broadcast is
possible, in which one terminal transmits the same signal to a number of other ter-

minals. Alternatively, two or more terminals may communicate as they find suitable.
A short transmission time interval (T'TI) is advantageous, to ensure that the termi-
nals check at relatively short intervals whether or not peer-to-peer communication is

still acceptable.

Brief Description of the Drawings
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possible, in which one termnal transmts the sanme
signal to a nunber of other ter mnals. Alternatively,
w0 e7os556abr e term nal s may communi cate as t heyP€T/8E2005/001701
suitable. A short transm ssi,})n time interval (TTI) is
advant ageous, to ensure that’the term nals check at
relatively short intervals whether or not peer-to-peer
Thecigieaiaon 2l b described in meorsghtald fim thepfalleiwiteshy ey iofexample
of. the. Drawi ngsThe invention wi Il he described in nore
andith, FeTerdnceiia o RmeRacRg Crpymgsyn sigkanpl e and with 1
: f . awi ngs _i.n_whi.ch: Fi gur.e
Fighfy ClIRRERs % bGP PO e BB s e rt Feiebe
used®t hod may be used. Figure 2 is a nessage sequence
chart according to one enbodinent of the invention;
Figtieqisen Bebsage sblosmicevhalt aacortifé fgoh®embbliingént of the invention;
enbodi ment of the invention; Figure 4 is a flow chart
Figatechisdi figwt chazt ansouting éorb diistnembodimenty efﬂ:]wmgen@m;
. Figure is. a flow ghart according to a third ]
Figier e @ﬂw Jdrrkaggording e p §acond @ng@dlmqntp@m imvestion;

Fi NG b AR AL AL o -
Fies @b iy LU0 85, AT 0HE s

neefiddadcdrdiniltb ubé frdfe@ifion. cel | ul ar network in which the
i nvention can be inplemented. The network includes a

Figunartbisra B6wirhset oftthe nwetiod as exysdriencedbyeble base station.
conmmuni cate with one or nore nmobile termnals 3 within

an area often referred to as a cell. Usu ally, all
C. ni cation t n nobile termnals 3 passes
Detim:fg r-sfﬁcfiﬁir@fh%’g%, IS |5 at |east through a base

station 1. If the nobile termnals 3 are located in
different cells, switching units and other units of

FigirBq Mesierek a Akl Motk inFvEhShd inv¥nhfioftl 3 be implemented.
The network includes a number of base stations 1, each arranged to communicate
with one or more mobile terminals 3 within an area often referred to as a cell. Usu-
ally, all communication between mobile terminals 3 passes through the network, that
is, at least through a base station 1. If the mobile terminals 3 are located in different
cells, switching units and other units of the network, not shown in F igure 1, are also

involved in ways well known in the art.

According to the invention, in certain circumstances, two mobile terminals can
communicate directly with each other as indicated in Fig. 1. The basic function for
enabling such direct communication, which is often called peer-to-peer communica-
tion, according to the invention is an admission control performed by a unit in the
network, preferably the base station. For these control functions, the base station

comprises a control unit 11, in addition to the conventional units of a base station.
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invol ved in ways well known in the art. According to
the invention, in certain circunstances, two nobile
W0 esomiossks can conmuni cate directly with each PCTEE2085001701
indicated in Fig. 1. The bqaLc function for enabling
such direct communication, ich is often called
eer-to-peer  conmunica tion, according to the

p . ] . . A
Embpdiraents of thesinxentierninshidsrprebing s1d/ preidestifisetien ofthgrrommu-
. Lnh the netwark, ef erabl.y t.he base station. For these
nlcat&‘?}h@ﬁﬂlﬂm%‘bgﬁ ‘,5141?@%9%@11 eltWon conprises a

control unit 11, in addition to the conventional units
of a base station. Enbodi nents of the invention include
. . Cif . ) . : -+ the

The RSNt he BB peR CoRinickith SRITHE IGR 0O
“madterriefainal ad that dther teh@ind efat te pfetred cmmsithiec aldveli temmyinal.

be referred to as the "master"” term nal and the other

termnal may be referred to as the "slave" term nal.

Probing.. This is used toiéajﬁterm nzqa sui tabl e power .
Probing, dihi§ i used tuiEteradng® sRisanle PRYCH & Wm0 UshWhep GPgIUNicat-

ing (B 5 fhnmnpbic Heripts RRRrTRome Re eliimast WErepu i i ter-
min r%{) glgécg\?s%sstﬁﬁm‘?‘ leé\fﬁﬁr*ivba‘?% dﬁbﬁﬂl‘éﬁrﬂa%glﬁf&aghﬂéygaﬂcﬁw&i, or allowed

ast ‘message. obl may “be
accoﬁﬁh%%ia\b%é[ddaﬁt1521@§§aig€.r s/ sub-carriers where other
sighals are not detected, or on carriers/sub-carriers
for which the network will allowit. It may be nade
necessary to carry out probing at regular tine .
Probing siay dlegerformetsetecsizelyameasyiery snb-eartiees Waetgovther gignals
ensure that mni mm)

ate ot GBiSEPdnAY OB SAFITF SRirearisss 5%%??@3@ %&@@ﬁgﬂw it. It
ey T B Sl cBEPOM A PR e o
even\?mso{fa@ﬁg'q‘éﬁ%&] to EndIRE 6hat AR IiCESREr WRYIsiaSe hRvAsalskd.

ower “power | evel and successively incréase the
power until a sufficient |evel has been reached. This
principle is referred to as power ranping. This wll
Probims niay herpeaforineidrhynstptingrtransudbsionntinmiediasslyag a dix power

level, which is known normally to be sufficient for short-range communication. A

more sophisticated way is to start with a lower power level and successively in-
crease the power until a sufficient level has been reached. This principle is referred
to as power ramping. This will result in a minimum power level, and therefore a
minimum level of generated interference. The power during ramping may be any
monotonous or non-monotonous function of time. During the probing phase ac-
knowledgement signals from the receiving terminal are used by the initiating termi-
nal to determine if the signal has been received, that is, if the power level is suffi-

cient.

During the probing phase mobile terminals that experience interference from the
peer-to-peer communication may report this to their service base station or the base

station serving the mobile terminals engaged in peer-to-peer communication. If the
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m ni mum | evel of generated interference. The power
during ranpi ng may be any nonot onous or non-nonot onous
wo eovciosses of tinme. During the probing phase acPCT/SE2005/001701
know edgenent signals fromghe receiving termnal are
used by the initiating terminal to determne if the
i gnal has been received, that is, if the power |evel
probm leasfriqt resubied In pupcorptatie iferfsrange é%%@sl,% th% BRIVENE base station

IRCTIEE et M A -
mterfe?%f@ @\#ﬂ?ﬁn e e%l‘ 't@ ge&r de%gi%nba@sﬁelf t’ﬂ{é @J&e%ﬁ[ﬁﬂnn@réagﬁon may
be a PQ@THﬁion@%&Qagé 1fo dlﬁ'&ﬁftﬁﬁ'eﬂﬁe Bé‘ér—%?%eerr%%ﬂlé@ fr hP2P reduce

unacceptabl e imterference | evels e serving base
messapato egtirethé potvbelaveBrused-foethe wemtorpecasdssion. Miffetent

term nals may report experienced interference during
powerlevele enayt be psask bystheglifarens tevtinals theolyad.cfos example, $f one

reaction may be a P2P ve rress et i sconti nue
termingd ielepe $Qy 2pd anaysdisyr BrOBET ErBRpLS, éﬂ@g%q}?é%tg%\rg@ﬂfl@lal is lo-
e the power, | evel s sed for the peer-to-peer
cateiﬁgﬁ}eaﬁwamif?l&oémrts ﬁevel s may be used by the
different termnals involved, for exanple, if one
termnal is close to, and may disturb, other
Identificafi o Firedthdd ek i6-peehahffieisttiomifiédsd that ¥ @@ be recognized
further away fromother termnals. Identification.
by ofbier aotles arumitsdin-the npeorktasauith cAispecidieritértifeet is assipaed to

it can be rec%q%nl zed by other nodes or units in the
peerrietRast RomsunieAiongogpals ftiseparabletiremaesplar ﬁ@@iﬁ@ﬁé@ﬁtm Be-

oo S R et A

v G o PSP B
that E’fée(hSﬁl?o / e{gﬁg i grfot PREMILPedr) Hafli® Pé}idi‘@ﬂh%s ok bwork.

di st urbed not peer-to-peér) traffic

report this to the netvvork Identification may be

inplicit in that a special pattern of ranping
Identifiaataon sraydrel ioplicityinsbatis special pattern 0f sanping charagtesistics

transm ssjon indirectly throygh sjmlar varia
may be used to fdentlfy peer—to-pee)ll‘ transmlssmn indirectly through 51m11ar varia-

tions in CQI reports from interfered terminals.

Peer-to-peer identity may be only a single information bit (indicating peer-to-peer

communication or not), or include a unique identity for the peer-to-peer connection.
An identity number for each peer-to-peer connection may be assigned by the net-
work, or may be randomly selected by peers. The latter is particularly useful if prob-

ing is to be performed without prior request.

Admission control. Peer-to-peer communication is only allowed when the interfer-

ence in the network can be kept at an acceptable level, so that the service quality is

satisfactory. The admission control may be executed by the base station sending ok
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tions in CQ reports frominterfered term nals.

Peer-to-peer identity may be only a single infornmation
wbrao70538ds cat i ng peer-to-peer communi cati on orPEDEE2008001701

include a unique identity ﬁ_@r t he peer-to-peer

connection. An identity nurber for each peer-to-peer

connecti on may_be as,s%&ged by the network, or may

/ be :

messpgeriwhey themebile dempyinpkis atlowpddo teansayit digeqily; to; angthgrmobile

useful if .prob,i is to be performed . wthout i Or.
termirgl Altermaiiielys Gedse Sitiopmapad 4 BORIEmEsgs Kbk firest

. _ : ¢ , o
comfSpRALYy 3 PO T 18 ch U B GpBALEl R i i
no eFAAH & cﬂd&ﬁ%ﬁs‘age i$rezaivedf eFtcotise, tHeRERiativndAaf aRbshd

may be executed by the base station sendi ng oknessages
messahenbdthevhebdirect toermumication & dlboweet! ard tvhanshistnot.

directly to another nobile termnal. Alternatively,

the base station nay send a not ok nessage when direct
nication is nqat allowed. In this case

co he .. .
A gepgrahbregdeastinessags fros the hasgstation mey he ué%bfq mdjcae{f prob-

e €505 4 S o R 5 ATy e
netwic%lé gé% OeskeRRg chfiod ﬁla?%t be BRI aArPRARBR ore no

age fromthe base statfon may be used to indicate
probidg Bpebmitd. A3 tEhésPwhen te Refficil 1ewaeihimals thayralwigbe al-
exanple, if there is nmuch traffic in the network
lowedderstarbprudéng witliouhamatdquesttaythe bascosgatdnr.oned at al |
and therefore no probing is permtted. At tines when
the traffic is lowtermnals may always be a | | owed

to.start _probi ng wi thout. any request to the base ..
Admigidh el atanehint SheorEation bt SpRlE tniiossd by
i cationd LIy it .t h ! o ]
e rFRITAL R oS B PAE g SRk
peer ThAInhUBatRAE Trdr PIREhaeTAREH. TRia9 Alsd bOBRdhtedddseng peer-to-
station. It ‘'may al so be executed during peer-topeer
peer commwiiicatiom For Eramelky ipthe, basé statienbassived @ipors from other

receives reports fromother nobile termnals that the
mobjle terntinalp dleat tho peemiocpedr sommwsicstiomeausts imagerence, may

(@]

order the peer-to-peer communication to be terminated, or that the power level be
reduced. Alternatively, for continued communication to be allowed ok signals at
regular intervals from the base station to one or more of the terminals may be re-

quired. The signal may be sent to either of the terminals, or to both.

Admission may be given for the whole carrier, or one or more parts of the carrier.

The permission to transmit may be signalled to one or both peers.

It may be possible that only one of the terminals is allowed to transmit, for example
if the other terminal cannot transmit without disturbing other traffic. In this case, the
other terminal may be allowed to send acknowledge (ACK) and/or not acknowledge
(NACK) signals through the network instead of sending them peer-to-peer.
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order the peer-to-peer conmunication to be term nated,
or that the power |evel be reduced. Alternatively, for
w@omriosisesl communi cation to be all owed ok si gneCHSEL005/001701
regul ar intervals fromthelzase station to one or nore
of the termnals may be re quired. The signal may be
sent to either of the termnals, or to_both. Adm ssion
If adypassiombisepést. flag mepergRiBaY be ap¢qrapanied by desuggesinmpior an-

arts of the carrier. Th erm ssi.on to transnt may

otherJ3diq fesapic baignah Be Broiek Ronertple sty Gighssi bl e

that only one of the termnals is allowed to transmtt,

for exanple if the other term nal cannot transmt
If, at\@bh{é%ﬁinﬂa@ﬁx&g pearaooidee cohdndrditAtion, it isMieSeréAfed tHat et disturbs

other  termnal " may be all owed to send acknow edge
other(taGiinadani the neoworks Kinobd seddretidnNAGKordérgha lpset-tu-peggircommu-

. the network instead of sending them peer-to-peer.If

nicatigmmioserido T Ypicalignbefgre engagies shpeerrtaypase capdaiiasiiagajn the

a suggestion for an.other. radi resqurce that nmay be
teﬂm&agﬂ“g\%? wayra %ﬁ%pg{méﬁ&lﬁ&a Py PO P}’Okaflg%ﬁ%‘-

poi nt during peer-to-peer comunication, it is

determned that it disturbs other terminals in the

It is ;gkgs‘sm Khat'ohfy DPaR ottt E@fﬁé‘ﬁyﬁhﬁ;@@%ﬁl@% ResFbdD he&ample,

mmu nicati‘on“to end. Typica ore engaging in

only @e@mlink-dremly ophini tiac@d.i o dagdy thdt e wiginkd teaffichiiay be more
wait a certain period of time and/ or perform probing

pronagaidisturbanes. Phesifdreeitirhay bontdered tat thaofermials mafyfuse only
in the network is_disturbed, for exanple, on]y .
the timsiennencyrslefsuped Hon wiink tor peet-tq-pegrcqmuapniFatipg Of course,

e SRR B 080 iy TRLoBS AR IR0 SoBRRAE i
simildP 29"k Wil 1erdubh RS fb%%‘&k‘zﬁﬂt%ée@s‘?'iﬁ rﬁﬁlgdca%ﬁg tﬂ@{érﬂllfﬁdl%ay
peerZto-peér comuni cat | on: course, 8y may al so

knovRrahhPbE dbleGoWRberRithy férieself, MRl GeeReyucicytstoty afsused for
for downlink in a simlar way if this is found to be

uplinkcrind agelonis respectinely. Ehsetsthid hdfotmatibmalayrbeyfokndiin the ok
may be able to determine for itself, which .
messagergrhsmiftashiomstho hesestetioaebhg ok massagekmay @losamnpmse other
ti,vel |f not, this inf ti be found i
types{ géﬁlg\%a!d\égs,yfor exarrrlllgle, a maximum duration Tor %ypee%-to%%gr connec-

tion.

Charging for the communication may be made dependént on whether the master or
the slave, or both, or neither, are subscribers in the primary network. Charging may
also be based on how many other users are interfered, how many are close enough to
be potentially interfered, the power used in the peer-to-peer communication , or
other factors. For example, a lower rate may be used, or peer-to-peer communica-
tion may be free of charge, if the master terminal or both terminals are subscribers in
the primary network. As another example, the peer-to-peer communication may be

free of charge if no other users are interfered.
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nmessage transmtted fromthe base station. The ok
nmessage may al so conprise other types of limtations,

wo or07e5mepl e, a maxi mum duration for the peer-POFREM®D5/001701
connec tion. Charging for t comuni cation may be
made dependent on whet her t master or the slave, or
both, or neither, are subscribers in the primry

Figuie 2i6 aunessaae gewnﬁay hat dbusieatingdhe Stmaﬂmg b@weatdhfé@rent

ML G, N N LT

lngf?r??ga o peer conmuni cation , or other factors. For
e, a lower rate may be used, or peer-to-peer

The‘iﬁﬁﬁk%'r ¢@nlih@NinvBkedan ftl’l@ﬁeétf-tooﬁb%& @Smlhﬁmbﬁﬁ’orﬂﬂlslt ghe second
term nal or both term nals are subscribers in thé

userfieiriiay imeived i thdpeantat et coxanmhieatiéhel Neachitdaspetrminal
communi cation may be free of charge if no other users

T3, wibéch tstrmtﬁ@vcd@rwmgﬂmezrwt@-p&enmawl@é@ueFfa etherfaust base sta-
om Sl et ﬂ%xcﬁﬁs@%%&%h@% TG eameniod maf Tiaecond basd sta-

tlon&f,nc qH'FIﬁ e%ar %15]1% Hn{r}gg gl'éﬁc%pﬁécgg%-r(% c&ﬁrséc‘ 'T1 and T2
may?&@"?f%ﬁie%@d‘t@'}he Hmeblse iﬁﬁeﬂdfok'\%ﬁém%zger B Baq i nvol ved

n the peer to peer conmuni cation a third user
termnal T3, which is not involved in the peer-to-peer
comruni cation, T3, the first base sta tion BSlI, to

Accatding to bes einbedimsetrthe signatlalg Starts svithothedostaseatierntinel T1
second base sta tion BS2, to which the second user

sendl@g gimrabingzeqyest dhethiedast taseiatianB ST The baﬁezstﬁmn grsponds
by sRRFRE RGP R s SEHEe Sﬁfbeoﬁrﬁg%ﬁﬁlmnf;ﬂ HiEP Ry thcsecond
a2 R o8 THEFIa P o} PRIt gt

11ne§3@5 Thelthird @rniiBaPPH UistcRY t& ﬁf@pﬂ&gnﬁg fERMk %@uﬁ&ﬂ%sﬁl@ﬁand the
B. The first termnal Tl then probes the second

secdn@ teimailal T2, A2. Tf the visis¢ cerationiel’3 Thgerianebs gerenae sor inter-
are illustrated as two dashed

ference above a certain level, it may inform either the first base station BS1, or the
base station to which it is connected about this. The first base station then decides
whether or not peer-to-peer communication between the first and the second termi-
nal should be allowed, on the basis of any reports of interference from the third, or
any other, terminal. If no interference, or only interference below a certain level, is
reported, then an ok signal D will be transmitted from the base station BS1 to the
mobile terminal T1, to indicate that peer-to-peer communication may proceed. The

peer-to-peer communication between the first and the second terminal T1, T2 is il-

lustrated as three solid arrows E.

The third terminal T3 will continue to listen during the peer-to-peer communication
and may report interference at any time. As discussed above, the peer-to-peer com-
munication may be identified on the basis of an identifier added to the messages, or

a predefined power level pattern during probing. After a while new probing is per-
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lines C. The third terminal T3 listens to the probing
signals between the first and the second termnal TI,
wa2oo7hosseehe third term nal T3 experiences int ePCEBE208001701
or inter ference above a celrtain level, it may inform
either the first base station BSI, or the base station
ich it is connected about this, The firs

to ( bas
formedashaswn endasheddingsd ine ersw gk skaral &@r@%—vs@ grom the base

s TR B st AR R rom e
third RRIHa3 T@ftﬂaf‘ft & B&ﬁg rlff‘i&ufﬂe‘a”bﬁc%n LB :arcﬂxtteﬁrlinf%rly aRd B&Lds a re-
termnal. no I nter

erencé, or only Interference

movBRt@yeedkierdlt alkd shewalas al dotfeddtid Kdo théaivbile teknisialTal After
DwIll be transmtted fromthe base station BSI to the

this rembovedreidacesipahl the, conominidation eithératortimmes wathpe bawer power,
_communi cati on may proceed. The peer-to-peer

or isdeminatedat i on bet ween the first and the second
termnal TI, T2 is illustrated as three solid arrows
E. The third termnal T3 will continue to |isten

o ' conti
Bouf b sRREe 888 ERRITYJEEhE A7 Ul £RRRIS-s b
low gﬁﬁr at'Re PERA vARI AURLCREMAIA] HRY dBEdbd erttiif WaSksa sthepeer-to-

asis of "an identifier added to the nessages, or a
peerogdainicatdon ofwossitdy eThip pbirgmiaydbe prapefedby ntherAtdpsr swch as
whi l e new probing is performed, shown as dashed lines
a shert sequbnae ndwignallsigybetiveenitke fies deneinal aghiheriermigd or termi-
station. Alternatively, .the _hase station receives.a

nals §yigh i b E@VZTK%F%%%IPW% & 1% ¢RIRROPR e axt ang if Agt dis-
L. ' [ . d [ d

s 008 RO RO SR, bt

comhid?l?calﬁ/otnqg%ﬁ? G150 ihﬁieftﬁ& H% B uskr of md Eéﬂhiﬁﬂl 8r by the base sta-
Fenove/ reduce signal the tomnunication elther

tion CRAthE Mtes cabé,M eorh@eRd fivaielie bae dtatidrelsrramdhitled Bothe termi-
t he nessage sequence chart in Figure 2 and the flow

nal withodtsanyrrefuept fesn 3hStdmminadw start at the point where
a first termnal has decided that it wants to start
peer-topeer comruni cation if possible. This point may

Figutl)'g 3Hs gcffo% %hatﬁ}f o%ta st grtngggi’mesnl% %I} tRe invention as seen by the mobile

terminal.

In step S31 the first, or master, terminal requests permission to start probing for
peer-to-peer communication with another terminal.

In step S32 the first terminal receives a “probing ok™ signal from the base station.

In step S33 the first and second terminals perform probing.

In step S34 a permission signal or a denial signal is received from the base station in
both the first and the second terminal, or just in the first terminal.

In step S35 the signal received from the base station is evaluated. If yes go to step
S36; if no, end of procedure.

In step S36 peer-to-peer communication is performed between the first and the sec-

ond terminal.
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- In step S8P\the profung snast *e%lraphcmfth%i 15y 1S pRTAP

a short sequence of signalling between the first

termnal and the termnal or term nals with which it
WORWTH53603 conmruni cate. This is compn in the apCT/SEah0F/601701

not dis cussed in any detai{, here, since it is not

i mportant for the invention. Peer-to-peer

conmunj cati gn may F]gglso be initiated by the user of the

In step Sav/ th¢ tergyngdychiegls Hasgemavarsigial or @ lﬁﬁ@cq signalhasheen re-

i S TR T SR b A0 0.
reduEé 9@?1 Rad Sech Jek&‘(‘/’g& hﬁ{o %%%gﬁf 't si ;Hmii.ﬂs Geh tr&%:l%%h’f jeturn

I'on as se gterm I'n’s
to Stglpggg! rst, or master, termnal requests permnission to
start prob| ng for peer-to-peer comunication with
In stepnSBBehe perer fedel ubed By epe 88Bothherrhimradd istreducadbdnd the proce-
receives a "probing ok"™ signal fromthe base station.
durelrntlls'n%FDSsBSBﬁe first and second terni naI s perform
I n ste S34 a per.m ssi.on Si or a deni al
In St%P égéﬂgpéﬂr@c@? SYOMPURCAHEN fy c%qrgzgp in both the
first and the second termnal, or just in the first
termnal. In step S35 the si gnal received fromthe

Thisl}ﬁéﬂaoa d:%h'b%%a‘r&d 3 ﬁlﬁhﬁ& oftraph€ Ford adhie! B (SR6wird.

of proce ure. I'n step ‘S36 peer-to-peer

Step§ ma@ﬁz aayibe q@eitled) fatxaaiple efprobing isratwapnslldwed, or if a
sec ond tepninal.In step S37 the term nal checks if a

broadeastwaessagpbds btrenadlsteﬂmt@ mldmzmlngrthat frebing is aéleivméd

fromthe base statjon. remove signal _has Jagth
mppég e

d f [ h b
peer[tgg@%‘%/ gﬂfm‘&‘éqlt Ridh E 68B g%%erllr%l ]?II g‘? gp Sgg t ﬁgnpo\AEr
In st%ﬁ‘(??lél tgléj ?grr,r tsfbﬂeopfhebd%fnl?alt @%g‘%"%hﬁalicﬁ. i HCRIRP dadd) Beer-

urns to st

to-peer communication is allowed if no signal is received from the base station. In

the latter case, peer-to-peer communication is denied if no explicit ok signal is re-

ceived from the base station.

Figure 4 is a flow chart of a second embodiment of the invention as experienced by
the terminal.

In step S41 the first, or master, terminal requests permission to start probing for
peer-to-peer communication with another terminal.

In step S42 the first terminal receives a “probing ok” signal from the base station.
In step S43 the first and second terminal perform probing.

In step S44 a permission signal or a denial signal is received from the base station in
both the first and the second terminal, or just in the first terminal.

In step S45 the signal received from the base station is evaluated. If yes go to step
S46; if no, end of procedure.

In step S46 peer-to-peer communication is performed between the first and the sec-

ond terminal.
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In step 39 the peer-to-peer communication is
di sconnected. This nethod can be varied in a nunber of
woays/0s¥ees exanpl e, the followi ng. Steps S3 1 BOMSERA5/001701
may be omtted, for exanpl eﬁef probing is al ways
all owed, or if a broadcast ssage has been
di stributed indicati ,ntg that, probing is allowed. In
In step &3 74Be terruinpl disckgifanolpaignaihasdeen r@@?avecrgr,om thechape sta-

ion 3 oS, SR G e 5t 55 B TAE b been
rece{'vl%ﬁr ggrgj)g{egg‘gp&y be inplicit. In the fornmer case,
peet Po- peer

_ comunication is allowed if no signal is
In stef48ItKE %eéf—ﬂirjgéé}%oﬁ_ﬁﬁ@ni_%hﬁéﬂx dis¢dhrielfed at ter case,
peer-to-peer comunication is denied if no explicit ok
signal is re ceived fromthe base station. Figure 4 is

a flow chart of a second enbodj ment of the invention
As inFigupeé:, isteps &dt liand: 2 may hernanittednlnsstep S43 the peoling say be

. Qr. master erm nal. requesfs perm ssion,to,.start
implicip gﬁﬁ&ﬁ %‘IVi RSP arpSsiiyOr ééﬁﬁg?ﬂ?gé{l?% e {pphicihnot her
terminal. In step S42 the first term nal receives a

“probi ng ok" signal fromthe base station. In step $S43

Fi gug& ig b'fdvy RA8kt %?%%Mﬁgel? BB imBRY 51?&1@ IRVGRIAGhah @h@steesgown

perm ssion sig or a denial signal is receive
in Figuees 3 bed Bakesteh 8511 ahe ntobikt tBrihihal ﬁﬂnlipil?f stirth domemaaivatitdg

termnal, or just in the first termnal. In step 545

witht the sscquribferménadi Vieelcdmomnt¢edionanay begini with psobing or may start

. evaluated. |f yes go tQ step $46; if no, end of
righparwerdirsicp o2 snof ssel s amot ok sagnal ivraeghicdfremhe base sta-

. _perfornmed between t.he fi.rst and.the second termnal..ln_ ..
tion SRE{ATARE oy Bis SRRpqiaent Hisdiee il B spTER R 1¢ Shifhisan® uoci

. from . :

o SESIAEE A QIAISTRERE 3 B e A aalod g
is, nf¥§edkder the terminals to disconnect, or to reduce the power used for peer-to-
peer communication. If a not ok signal is received the peer-to-peer communication
is disconnected in step S53. According to a first variant of this embodiment, an ok
signal from the base station is required after a certain period of time. In this case, the
peer-to-peer communication must be terminated if no ok signal is received from the
base station within a certain period of time after the beginning of the peer-to-peer

communication.

Figure 6 illustrates a mobile terminal 3 according to the invention. The mobile ter-
minal 3 comprises an antenna 31 for communicating with the base station, and with
other mobile terminals in peer-to-peer communication. A transmit part 32 and a re-
ceive part 33 are connected to the antenna. Both the transmit part 32 and the receive
part 33 are controlled by a processor 34. All of this is well known in the art. Accord-
ing to the invention, in addition to the conventional functions of the terminal, the

processor 34 comprises software functions for controlling the peer-to-peer commu-
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received, go to step S48. In step 48 the peer-to-peer
comruni cation is disconnected. As in Figure 3, steps
wEAb7ass2542 may be omitted. In step S43 the prODhSEIY05/001701
may be inplicit. In step the perm ssion, or the
denial, may be inplicit. Figure 5is a flow chart of a

. Sinpler_ enbodi nent . of the invention than . those shown
nica{iof g fhe SORERRI Cation W“‘g‘tﬂé% bass statipia releisete theparirigrpeer
[ . starts comunicating with the second term nal .
Comﬁlbﬁlgpéc%ﬁﬁum cation may begin with probing or may start
right away. In step S52 an ok signal or a not ok
signal is received fromthe base sta tion. According

In pdrtictlat theepidoeisde Bl dofithrises HicoalmuikchtiGoahit B3efok thitiating peer-
communi cate until a not ok signal is received. The not

to-pasi coimgmanicatagn ethcanogimsvnolite teeniimad agdgnedntral wait 36sfor re-
. my order the termnals to disconnect, or to reduce .
ceivingesignali frogs the hase sipbionrelsbrcbio hemearmieResorpmMnanicatign and

o e it S T RS STl SOARA % Hive and
nofF Y 5 S LA o 2 d SO BB con

tinud, P FidnBectithe pB&Cio-p&er RBAImMGHITRHGH §RbiRAedHP thdle signals.
termnated if no ok signal is received fromthe base

The sd@trolominB 6 may #lse be baanggabtd wahsaiit hiprebafdqestitbehe base sta-
. beginning of the peer-to-peer conmunication. Figure 6
tion pnd e wadtles agesnsmise &rome the base statwndmfarengrobing eretransmitting.
invention. The nobile ter mnal 3 conpri,ses an anten
Thuss fhe §PntERl iR G SPRHRQIS WG ReqTH-1ReE €0 AR GRTIOTa PG TQiTRE DY the

her_..nohj |. erm nals in peer-to-peer conmunication.
com%ﬁlpfcgﬁlgﬁs.\mtg}»aé.t 32 and a re ceive part 33 are

connected to the antenna. Both the transmt part 32
and the receive part 33 are controlled by a processor

Accardlingdodn &bsdinserw@If th&it@ention thdeordftuniddtioarntii Mist Q-

the 1nvention, in addition to the conventional
rangéd be transipitgirobing sigrals twethe sebend mobile terminal before engaging in
communication. The probing signals may be sent with a fix power level which is as-
sumed to be appropriate, or may start at a lower power level and increase if neces-

sary, as discussed above.

According to an embodiment of the invention the communication unit 35 is ar-
ranged to add an identifier to the peer-to-peer probes and peer-to-peer communica-
tion, to enable the base station, and other terminals that may be disturbed by it to
identify it as peer-to-peer and report this to the base station. Accordingly the proces-
sor also comprises interference means 37 arranged to detect any disturbing traffic
caused by other terminals and, if it is identified as peer-to-peer communication

based on said identifier, report the disturbance to the base station.
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processor 34 conprises software functions for

controlling the peer-to-peer communication, and the
wa@orrmasieent i on with the base station rel ated tRPCT/RE2005/001701

peer -t o- peer connunication.HLE particul ar the

processor 34 conprises a co nication unit 35 for

i nitiating peerto-_peer comupicatiaon wt ot her | .
As the BRIEAersan el BHdSTaand 6T TSR S5 Tt &7 g (il units
signal s, from the. base statjon relared.to.the
onily uP R sk SRty n Ch Ao e AP Fradd be performed
by 15 1R ﬁgit' O BRfistoad 8n.td|i‘ﬁex%ﬂ{‘ hhRd Eéj {¥ four tb Be functional.
arranged to recelve and interpret ok or not ok
signals, or reduce signals, fromthe base station and
start, con tinue, or disconnect the peer-to-peer
Figure s ai fbaw ichart ax the detlest] dn/expeeieaced by thesbasthstatoon thgalin, as
_unit 36 nmay al so_be arranged to transmit a probe |
willbsphadeus igomHbe ighowe disgussions, anmymbergdivariagis age possible.
response fromthe base statjon beforg probing or .
In s{ep AH/ard TaaURe) e s tetpinal o SEFGITORHIE (08 §eB I PEfccppgunica-
. - [ € ' ion performed by the
tlon%@ﬁ%&@ﬁf&%ﬁ%%ﬁ%&ordi ng to an enbodi nent of

In s%egeSﬂZntYl% Hak® E‘taﬁgﬁ JCRIRL GG 19 HKUB s%ar@ﬁrdb‘in@.g_f ng@%‘%ﬂo step

ransmt probing signals to the second nobbi
S73t #11iv, galtoB&IpOT&® engagi ng in communi cation. The probing
signal's may be sent with a fix power |evel which is as
In stepristd the Haee stationsends @respensealp the amebile teamirahdndipyiig if
l.evel and increase if neces sary, as discussed above.
Pmm@%ésr'&%t&bée-an enbodi nent of the invention the

In RO e end efif st T anf TR AfKHBnge sapspiby he
pec R o o O B PR el By ot &0 W Rty oo

stepdS7eer - t o- peer and report this to the base station.
Accordingly the processor also conprises interference

Step8afisthd base statigedends alesponseaoythd insthilettermyintal afdicating that it

. caused by other termnals and, if it is identified as

is ok e ptartasede-peoheaIpEai g and returns to step S74.

Step S76: the base station indicates to the mobile terminal that probing and/or peet-

to-peer communication is not allowed and, if ongoing, should be terminated.

As before, steps S71 and S72 are optional and may be omitted. The terminal may
start probing and/or communicating without explicitly requesting permission from
the base station. The signalling in steps S73, S75 and S76 may in each case be re-
placed by implicit ok or not ok signals, respectively. In steps S73 and S75 this
would mean that if peer-to-peer communication is allowed, no signal is sent from
the base station. The terminal can then engage in peer-to-peer communication until a
reduce/remove command is received from the base station. Conversely, in step S76
the command to stop peer-to-peer communication may be implicit in that an ok sig-
nal is required at certain times for the terminal to continue peer-to-peer communica-

tion. In step S76 the base station may also send a peer-to-peer reduce signal to the



based on said identifier, report the disturbance to

the base station.As the skilled person will understand
wo b@7asfeber ent units 35, 36, 37 are | ogi cal unPCESE2DF001701
intended for illustration pyg poses. O course, the

functions could be perfornmed by the same unit, or be
distributed.on different units as is found to be
mOt}‘{?ntSFPH}?iq to lﬁﬂlga{iee&l?t D€ PeeF-fQReelpmmynicatien mashentiarie but
Wiﬂ?%?&fdc@&%%gve?%[%\}e'ie base station. Again, as will be
obvi ous from the ‘above di scussions, a nunber of
variants are possible. In step S71 a request froma
termnal to start probing for peer-to-peer communi ca
tion with another termnal is received. In step S72
t he base station determnes if it is ok to start
probing. If yes, go to step S73; if no, go to step 76.
In step S73 the base station sends a response to the
nobile termnal indicating if probing is acceptable.
In step S74 the base station determnes if any reports
of interference caused by the peer-to-peer
comuni cation has been received. If yes; go to step
S76, if no, go to step S75. Step S75: the base station
sends a response to the nobile term nal indicating
that it is ok to start peer-to-peer conmunication and
returns to step S74. Step S76: the base station
indicates to the nobile term nal that probing and/or
peerto- peer communication is not allowed and, if
ongoi ng, should be term nated. As before, steps S71
and S72 are optional and nay be omtted. The termna
may start probing and/ or comruni cati ng w t hout
explicitly requesting perm ssion fromthe base
station. The signalling in steps S73, S75 and S76 nay
in each case be re placed by inplicit ok or not ok
signals, respectively. In steps S73 and S75 this would
mean that if peer-to-peer comunication is allowed, no
signal is sent from
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t he base station. The term nal can then engage in
peer-to-peer communi cation until a reduce/renove
weoormass2d s recei ved fromthe base station. CoPeESE®DY001701

in step S76 the conmand to s)top peer -t o- peer

communi cation may be in’plic]it in that an ok sig nal is

.required at certain tinmes for the termnal to continue
Claigger - t o- peer communi cation. In step S76 the base

station may al so send a peer-to-peer reduce signal to

thenmobile termnal, to indicate that the peer-to-peer

1 AR RER %R TS, gty o VR i
comptisial @esans FHFTE AR Rindek iR akbase btibarifisiid communication
conpri sing means for comrunicating wwth a base station
netwionk ssaidimobilnerneiat] oeing eharacterizediinl tiathit t@npesesi nal
bei ng characterjized in that it conprises - . ) .
- corgBwmigstioatneansdahtor(isBiatingrdirast eommunicationeditectly with said

co nication directly with said other nobile
othe{.gﬂwmﬁgq:gmnaf;pm rol neans (36) for disconnecting said
ol R ek IR SR e o
signA BT8R SR EbAYed Brofh Bldbase statiophi ch t he

comruni cation neans (35) is arranged to probe the

power |evel in direct, peer-to-peer, communication

with an other nobile termnal. 3. A nobile termn nal
2. Aanelhitatienyinad acteidingto daian éi in whishcthmeonimunicatiommenss (35)
. (35) .is arranged to_probe the power |evel by gradually
is arfanged 5@ PrRperthe PORRE 1y irah PRE-1r BRI ngPMEAUIpCAteR; With an-

term.nal accprding to any one of the precedi ng cl ai s,
otheg\ﬂ'g)?é]]eﬁexgwga omuni cation neans (35) is arranged to

apply a peer-to-peer identifier to the comrunication.

5. A nobile termnal according to claim4, wherein the

3. ARRSHild RraRi abéwdind otlain® 2awherein the communication means (35)

is arranged to probe the power level by gradually increasing the power level during

probing.

4. A mobile terminal according to any one of the preceding claims, wherein the
communication means (35) is arranged to apply a peer-to-peer identifier to the

communication.

5. A mobile terminal according to claim 4, wherein the peer-to-peer identifier is a

single bit indicating that the communication is peer-to-peer communication.

6. A mobile terminal according to claim 4, wherein the peer-to-peer identifier is a

unique identifier for the peer-to-peer communication session.

7. A mobile terminal according to any one of the preceding claims, further compris-

ing interference means for identifying interference from peer-to-peer communica-
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single bit indicating that the comunication is
peer-to-peer communi cation. 6. A nobile term nal
w@e@anstionyy to cl ai m4, wherein the peer-to-peePCT/SE2005/001701
identifier is a unique i dezbi fier for the peer-to-peer
conmuni cati on session. 7. nobi |l e term nal accordi ng
. lo_any one of the, preceding_claj , further_ conprisin
tion nihe T iEplEsOIABLRICAtIGN NelHATK ﬁﬁl tn% PRSI HUCHFTERES to
the HRSELES, Peer communi cation in the wirel ess
© bagnaHPRat i on network and for reporting said
interference to the base station. 8. A base station
for use in a wireless comrmuni cati on network, said base
8. A $had itefiof GoilideSh ROWREIRY BowatiridatiRomawhek, said base station
communi cating with at | east one nobile ter mnal in
compiisingobirineund catinmineans for coatmonicatisg ivdttbaideas taaeinoobile ter-
. further conprising Control neans 11) for controlling
minap é the mopie compmieatian nefi ask: sped hass Stateens furtherjcogprising

Cong TS B oo SRR PRl e
it 0 R B P 5 B R R ot e

of thé tB258aRLA RN RS §iohdl #dida0ing! yhé&th& oh&tRE MdbIR terminal
control neans (11) is arranged to send said at | east

may enNgagd @er-to-peespanarmicationt equest received fromthe
first termnal. 10. A base station according to claim
8 or 9, wherein the control nmeans ( 11) is ar ranged
o send a signal if peer-to-peer, conmunication. s “

9. Abprosaton pecomnsoISTAs BRckE &b@?%rqqan%v (ghisgranged to

t he cl.ai 8-10. .wherein the control e 1) & .
sendgﬂda%tglgasr{foge Sigpgl £5sgRage ﬁa begélpgtt r89%1¥§$ From e fitst terminal.

communi cation is not allowed. 12. A base station

according to any one of the clains 8-1 1, wherein the

10. £ 0Rid shtio®adcorlinkkb dlginag o299 @thek&indlé esmirslanedns (11) is ar-
peer-to-peer comunication is allowed on the basis of
ranged tesdnek £ pigaal ifipeemti-pesr copmmimmdtibn challewedast a
third nobile termnal in the network.
11. A base station according to any one of the claims 8-10, wherein the control
means (11) is arranged to send a signal if peer-to-peer communication is not al-

lowed.

12. A base station according to any one of the claims 8-11, wherein the control
means (11) is arranged to determine if peer-to-peer communication is allowed on
the basis of interference information received from at least a third mobile terminal

in the network.

13. A method of establishing communication between a first and a second mobile
terminal in a wireless communication network, said method comprising the follow-

ing steps:
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13. A nethod of establishing conmunication between a
first and a second nobile termnal in a wreless
wa@ oromasieesnt i on net work, said rret hod conpri si ngPCTYBE2005/001701

follow ing steps:- communicating directly,

peer-to-peer, between the first and the second nobile

termnal. - disconnection the peer )

- Commmﬁﬂf@gtdlfﬁ?ﬂb’np‘%?éﬁ@rﬂf@ﬁ&@tWP% Bie it a5 ¢ Hitategond mobile

m@ﬁel ved or not received fromthe base station. 14. A

‘hod according to claim13, further conprising the

- dlséc%ﬁ%cﬂgnttﬂg{)%érr LRL l%{rﬁnﬁl? (ﬁﬁ"%n &éllﬁﬁﬁleﬁéé”(gf déhtfdl Q%ﬁds

ronin ess ne est perm ssi
receiv@d &R HOUR RN ﬂbﬁﬁﬁéfbﬁsé!\‘sthﬂoﬁhe second mobi | ¢
term nal before starting peer-to-peer comrunication.
15. A nethod according to claim 13 or 14, further

conprising the step of probing between the first and
14. A seathed mﬁrldmg toralainnll 31 Brthst epmiprising thaisteppicthg digst mobile

il P A
i e e g

comiMGide®h: t 0- peer conmmuni cati on to identify it as
peer-topeer communi cation. 18. A nethod according to

any one of the clains 13-17, further conprising the
step of disconnecting the peer-to-peer conmunication
15. Afmeahoé aosardiigtoadlaing 13 e ddy Buthercomyhiisingge semof probing

A net hod according to any, one of the claj
beﬁwsnﬁh%ﬁr%t rSpgmfbrrmgeg&@ynak tor‘if‘d%mﬁﬁ at%%tab W%é@&el-
for peer-to-peer conmunication if a reduce signal is
re ceived fromthe base station.20. A nethod according

16. }Sx?%%ﬂéfd 9BEorBind (6% 15t BBwherel? thd poblify is PRI hBsns of

power ramping.

)

17. A method according to any one of the claims 13-16, further comprising the step
of adding an identifier to the peer-to-peer communication to identify it as peer-to-

peer communication.

18. A method according to any one of the claims 13-17, further comprising the step
of disconnecting the peer-to-peer communication if a remove signal is received from

the base station.

19. A method according to any one of the claims 13-18, further comprising the step
of reducing the power used for peer-to-peer communication if a reduce signal is re-

ceived from the base station.



of di sconnecting the peer-to-peer conmunication if an
ok signal is not received fromthe base station.
WO 2007/055623 PCT/SE2005/001701
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20. A method according to any one of the claims 13-19, further comprising the step
of diécoﬁnecting the peer-to-peer communication if an ok signal is not received

from the base station.



