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Mul ti-layer hierarchical dynam c cellular networks pose difficulties for

traffic flow and managenent. A cl assical cellular network includes or
consists of a core segnent and Radi o 20 Access Network (RAN). The Radio

Access Ret wor k %NCEQQ?&X?F@NE&N@@@@H;E?¢M€ﬁ§§(BS) and nobile stations

(Ms). Each of the nobile stations 1s typically connected to one of the Base
Stations (Fig. Zyiorityisclaiediremar chal cellular network (Fig. la) is

conprised of a IIuI et wor di o Access. Net wor k
(R segmant - eliitasSaios clietommelfiign Nos WERIdER DTS, SiMGHEREHM hat
one base sts?f;térﬁrﬂmhimg%@gtah@d Qlfovfn%lr@])i%ﬁgﬁléclf'@O MaAE 2€119hnd he ot her base
station to the core Segnent or to ot base stations in a higher |ayer,

whi ch are connedtred Ratent Agpleation Sy Ae$146, "A multi-directional relay architecture and

10  apparatus and methods of operation useful in conjunction therewith", filed 12 February

2012.

FIELD OF THE INVENTION

This application relates to architecture and data transmission methods for use in

15  hierarchal cellular networks.

BACKGROUND OF THE DISCLOSURE

Multi-layer hierarchical dynamic cellular networks pose difficulties for traffic
flow and management.
A classical cellular network includes or consists of a core segment and Radio
20  Access Network (RAN). The Radio Access Network (RAN) is comprised of base
stations (BS) and mobile stations (MS). Each of the mobile stations 1is typically
connected to one of the Base Stations (Fig. 2).
A hierarchal cellular network (Fig. la) is comprised of a classical cellular
network, however the Radio Access Network (RAN) segment enables direct connection
25  between base stations so that one base station is capable of relaying the traffic of the
other base station to the core segment or to other base stations in a higher layer, which
are connected to the core segment.
Multi-layer hierarchical dynamic cellular networks pose difficulties for traffic
flow and management (e.g. the multi protocol-layers handling). These difficulties may
30  occur since the base LTE protocols and core elements do not support this type of

network topology.
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These di fwpcol¥i2esonay 30 occur since the base LTE prot @ColIs20amo500Tr e

el ements do not support this type of network topology. WO

2012/ 120510PCT/ 1L2012/ 050072 - 2 - The di scl osures of al

publ i cations and patent docunents nentioned in the specification, and of

t he publications and patent docunments cited therein directly or indirectly,
are hereby i ncorlperdisdesuss peflr prdisati s SudvRReniOfoqHEenty SEOSYREIN the
Certain embadianbe Sla LASPLASEALLY 1S pLORCEIHRREliIBELEN SR8k O
provide a ¢ ul"ar conmuni cati on system utrlizing upgraded nmoving relays.
Certai n enbadicentae bérebhmcprpeseal by r¥eaidcon seek to provide a way to

enl arge backhaul i ng bandwi dt h capacity by using a nunber of nobile station
functionalities as 10 backhaul i ng devi ces. Certain enbodi nents of the
present invention seek to provide a way to enlarge the nunber of

backhaul i ng bearers b¥ usinq a nunber of nobile station functionalities as
backhaubi ngUdMYIARY OF THE DISCEQSiREenbodi nent s of the present invention

seek to provide a way to inprove 15data_diversi by sendi ng data i

Tl i pl e pat hs. GETHG SMABBHS 8] Higth Bl SEREIOH Tt MO 1k depayide a
backhaul i ng. @@y &@fmunication sFREMAIHTSIFRRIIBI LR VR [£RA§s Pr €sent i nvention
seek to provide way to initialize handover by using Several UEs as

backhaul i ng devi(@eigin embodimentCef thei presamb odicnierent scelfto tphevigy @ sauyttoicnlaegt i on

relate to r.el ay station,that .2Qconpri ses standard base. st ati and
several  mobrreREnREIl TR P N e BrBe o SRR g Tk EonflefRS,
accor dagce pwiitAui: aspaegt of the presently disclosed subject matter, there
is provided a noving cellular conmunication system conprising at |east one
upgr aded novi ng Gespayembpdimenth §f die presest iInvgbtiGnseekdo Hade # FiatP sAEIER i es

and/or at | i i j it . i ger,
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| east two hassckdhdingadevicgncti onalities of the upgraded noving relay is
operative to conmmunjcate via antennae with at | east one nobile station

thereby to defi §&maint§mRadimarts 6F erkerRBRRERY (aPgVitker ¥h A kO Has e
statl ons? Ut gElL oy @hath CRARSRT B plO phhS WS OGRERE: LRGGINPIAGS

wherein each 30 station tunctio ty fromanong the at least two
nobi | e st atfurmmiohaliies iao halkhbtuley devicehe upgraded novi ng rel ay communi cat es

via antennae with a unit which s base stati.on functionality there to
Hori na eatee 1 KhrBin b GE D3 Dard TGN s ding ONaL Ml bNSHERY

handover by using several UEs as backhauling devices.
Certain embodiments of the present invention relate to a relay station that
20  comprises a standard base station and several mobile handsets that serve as mobile
backhauling links.

In accordance with an aspect of the presently disclosed subject matter, there is
provided a moving cellular communication system comprising at least one upgraded
moving relay including at least two base station functionalities and/or at least two

25 mobile station functionalities and a radio manager, all co-located, wherein each base
station functionality from among the at least two base station functionalities of the
upgraded moving relay is operative to communicate via antennae with at least one
mobile station thereby to define a first radio link therebetween, and wherein each base
station functionality has a connection to its co-located radio manager, wherein each

30  mobile station functionality from among the at least two mobile station functionalities
of the upgraded moving relay communicates via antennae with a unit which has base

station functionality thereby to define second radio links, respectively, wherein the
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novi ng relay conprises a radio resource manager; and functionality for
exchangi ngoi2af2oresEdi on with radi o nmanagers i s included PATADWIZOS0OE ays

ot her than the individual noving relay. In accordance with an enbodi nent of
the presently disclosed subject matter, 5,there is further provided a
system wherein at |east two of the seconﬂ3fadio | i nks communi cate with
units having base station functionality, located in different geographic

| ocat i ons. radio manpgprai eashdadizslugh mAvias rdapedinpreses aoidip sopice seanpgsy; and

di scl osed %ﬁﬁ?du%ﬁﬁmy%} gJ;chahglﬁg %nfo?mX@ n %t D8l RLovfed A syst ?ﬁ“mo e ern
the network util1zing bearers®serve for conveyl conmmuni cat on 1 rom a
mobi | e st atr¢lays dtherabightha inbviduadiatin@relayout e to the core of the cellular
comuni cati on system and wherein the upgraded noving. rel ays support a

| arger nunber ofll BEEI IS kb AR snhoginacHRfi thy Preeayy Risglose! sreddediest ati on
functi ogal iiofe 80¢u0R2 FBPLLE SLAdENWAHRR LORAL! Ko oWhd Sethy! faloNEnke at
| east two nobile station functionalities. 15In accordance wth an

enbodi ment comntunéapr egignt unytsdhgahgsbaes vfjiect fumatidralify, t eatedi o ybfedeor t her
provi ded a system wherein the at |east two nobile station functionalities
operate suBSPHARIGIIGULSHI t aneous . I n accordance with an

embodi nent of t e JpEREGRE | Widdag EngRathSHbiraat PRBLh@Y diskRREE shtsed Ghadesr t her
provi ded a system wherein the at |east two base station 20

f uncti onal ithdress ppdraher mapdedntsiysibiny whicrein thenwowstkyutilizing beagrs aeworfdance

w th an~enbodi nent of the presently disclose suﬁject mat.ter, there is yet
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functional ichie bfSthe deBeRr Sb@kiu@itation system, hitl dBERIH BRCE ddel rﬁ@viﬁ%ﬁ’@dj’sﬂent
of the presently disclosed subject matter, 25 there is yet further
provi ded asy hlangpreEnher Oh BCIRis CONRRLEH (hadnqy ingsskaydtaytnegmerapctiititial i ty

bresent 1y drisyPnRY -8pieliBbte spion ShEIARERL SR VwRIRCRITRONIE L
wher ei n t hetatioh funshibedlitieas a base étation functionality forns part of the

upgradig nmovi ng rel ay. 30l n accordance with an enbodi ment of the presently
di scl osed subj ed? e HECC YifeaR GrPodEpeRt it the PrerRYy det!osed yeriesh MifEr ei n
the network,furiihen GRS iS&IdA ol SRR, OWRRY RY A4 elle?élt' _%Vhﬂg%gnﬁamlse

station functionality and one nobile station functionality.
2012/ 12051 0@CTiohdl#RE 2pOB3RGiBstantially simultaneously.

In accordance with an embodiment of the presently disclosed subject matter,

there is yet further provided a system, wherein the at least two base station
20  functionalities operate substantially simultaneously.

In accordance with an embodiment of the presently disclosed subject matter,
there is yet further provided a system, wherein the unit which has a base station
functionality is a base station.

In accordance with an embodiment of the presently disclosed subject matter,

25  there is yet further provided a system, wherein the unit which has a base station
functionality forms part of a moving relay.

In accordance with an embodiment of the presently disclosed subject matter,
there is yet further provided a system, wherein the unit which has a base station
functionality forms part of the upgraded moving relay.

30 In accordance with an embodiment of the presently disclosed subject matter,
there is yet further provided a system, wherein the network further comprises at least
one moving relay having one base station functionality and one mobile station

functionality.
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subject matter, there is yet further provided a system wherein at | east
two of tHhwoersnosinadi o |inks of an upgraded novi ng rel ETAD2MUNIOOEL €
substantially identical data. In accordance with an enbodi nent of
the presently disclosed subject matter, 54there is yet further provided a
system wherein at least two of the second’'radio |inks of an upgraded

novi ng relay communi cate substantially identical data. | n accordance
wi th an enbodi néhtacefrdanee itle 98 rnBpdanet| dsibe psesspiéy diseiosed subjedignattdrs yet

further proyi - [ t t . ad i nks
serves. f or o R IRl Aol v GaR s RS B il SRRAPSESHHE W0ong
radi o |i nkanlpgadsemolg relayoomtaidargutisaitiatigtidentical data. | n accordance w th
an enbodi ment of the presently disclosed subject natter, there is yet

further provi ded &°4YSet Wikhap eintPosimeni 43t the ecssntly Hesclesed PePigqtanitéH;
runct! opal ifdres, W il 3, R PEREIVADGN "2 1A R HARe AoRy DRAKHRIL G Ot her

nobil e station functionality o e same upgraded noving relay, an
radi o managenmpgsded mogiperealhy vemtmonswictsohstewmbyndaditalatatd. r om t he ot her

nmobil e station functignality to the backu bile station functionality in
esponse +o moeth AgetHBsi i 6f ATGHIAGHAOVEF Rif Pt Rlgioned Subiequnatier
accor dance (yiré fis g8 @ARANpIRRIEd Of sylfedn, RIIRSER T Yeadi S OF8R RUOIEFdITTRALET |
there is yet further provided a system wherein at |east one of the base

station 26efvanbiriconmuné¢agise wontidlndagn angpejrlaaks dharothing thelsegonderades links a

backup1 0 ot her.base stat i[.on furacti onalities of the sanme upgraded novi ng
S(EI'HGS for ¢ommunicating user ddta, . H
rel ay, and € radi'o manag I'S Operative to seam essly switch

comuni cati on f m@nkcédigaet helih hasentildahéroff Me Grésendy idisgldsel bitgedraakiup, base
station functionality in response to neeting a base station handover
criterion. BBTHE ysubjuehar nrayvided aofystaie WRAUEH RoicaslupRhef thomreis| daan g

count er par . corre i i tati t i .
Cortai ' entiaT hanfieR QPR hoSRRIRINA PRI TRANE: o BASPILERT 00,
conpri ses atasivarfdactibnblitgeofSthat saoe apgladel eoaingnldyl, enbahdsedis miaiceséy ve as

a nobi Ig backhaul ing |ink. 30The follow ng terns, may be construed either in
accor dance ORPRRYGHY) SHEFH AoPMIRIcehdt Som Hispihen mebils Staken Hpncgpnality to the

|i terat ur e Qb mBGEO LIRS Fun‘é‘ii&ﬁhliftyh‘ﬁq FRpGsE! 6 %ée@iﬂ% é‘%g‘@%e Llib P Wendov 0

2012/ 120510PCTP1L2012/ 050072 - 5 access |1 -directional |ink

bet ween a releaypnnode (RN) base station functionality and a nmobile station
(1) corved (Menghy. o RE PR3 032, % A 80 200 5 TR S S Vo0
uni - di rectiggalis yet further provided a system, wherein at least one of the base station
20  functionalities within an upgraded moving relay serves as a backup to other base station
functionalities of the same upgraded moving relay, and the radio manager is operative
to seamlessly switch communication from the other base station functionality to the
backup base station functionality in response to meeting a base station handover
criterion.
25 The subject matter of the invention further contemplates a counterpart method
and corresponding embodiments, mutatis mutandis.

Certain embodiments of the present invention relate to a relay station that
comprises a standard base station and several mobile handsets that serve as a mobile
backhauling link.

30 The following terms may be construed either in accordance with any definition
thereof appearing in the prior art literature or in accordance with the specification, or as

follows:



5Backhaul data: data being transferred, typically bi-directionally, over at
| east one backhaul i ng |ink. Backhauling link: bi-directional |ink

ot her thawoani2aesss |ink e.g. link between relays in adcagemi2phsoel s or

| ink between relay and static base station or |ink between relays and rel ay
proxy or |ink between base station functiopality or static base station or
10 relay proxy and core. Mre generally, a’backhauling |ink

bi -directionally links distributed sites to each other or |inks access
points e.g. basécesatlinkhs andirectipvple liaknbatapey adrabdi mode. (@N)abasgr gation
Typically : || ' pl. [ ' rtion,
pothani e a0 bt ARRsARNhs ARG SEpARLey SR BE

mobi | e nodesotils sautior lsétvbdtherchy. Traypivmiycak iagmphgl portion whi akloantnis pbitioaj ent | y
densely distributed over a served area such that alnost all nobile

comuni cat iPEH WBWiEedOngbr ved by the network can al nbst al ways conmuni cate
w th one anot hen b a r i d ;

typi cal Fy i ncl U(ﬁag%haa }dg%’ rﬁ%ﬁu}gﬁgﬁé &ﬂgﬁgfgﬂgﬁvﬁ@éfﬂg}ggpy %&é%ﬁ%zf’sde%g%g %ars !
exchange dioge ttatkhantiog rak.i on between themor with a terrestrial network,

via conmuni cat i aths 20 defi.ned between respective pairs of base
stations and. mobrFEE KRBT ComyTEsomer T i Ess iy ] nk betveen
functional irgys flGAdeRNRVEL Yor HnkPhERbdnYrebRf 4§ Sd PRLeIRILES lidkesi@bdg on a
rel ay which conmunicates with an antenna, ‘transmtter and receiver to

enabl e t he releyssgndirolayy pnexyi ardinksbeaviradwss statiorofuncieonglityt @ stasipvass staaerdpior

exchangg digltal. Lnf gumation bel ween them or . il autierneatalalynetyer k
via co ni'cat i ion %a%nhs PSdef P ed et weeh respeclt Fvé pairs o0 ade '8tati ons

and nobi | e el cadd PNedBVOBESor links acdeks @bin@CEicOBade bthidkis and iankoket ween
| evel s of a hierarchical comruni cati on network which includes both an
upl i nk and cantedizpd paRL e gep [corehakypieallyty agkhauling linkdias angiphipls poftipngandel | ul ar

comuni cat i : (). cts between Mss that are attached to
t he sane cg?{e;b;nﬁ%{l%h?@o}l’( tthglgln%lree%?g&g'et ween Mss that are attached to 30 one

core wth Mss tlbate atagomt dbrdched plorditdiof featemaryc or enohdledh@ies (i8)a celulect s

MBs ata ched to the core to other servers such as_an_l|lnternet server,
terrestri aCORGHRGHERMEBYP et ph RresBHgratly genely dalribaied ovghdmi iy edérsrer s

(not  shown)y o€ A INESVA] Kno bR NAMHRiGlion GRE Res Urv&PHE R HSwBRL WaF Knldsnked
thereto. WO 2012/120510PCT/1L2012/050072 6 Cirl: e.qg. as per LTE protocol.

donor: ser viwaysr@nanionghipitke.oge @obdws eorswih i o rergsirial mgtveorl. theougkl thysenode.
nodes, typically including allowing users of such devices to converse and/or exchange
digital information between them or with a terrestrial network, via communication paths
20  defined between respective pairs of base stations and mobile communication devices.
base station functionality: functionality, typically software implemented,
residing on a relay which communicates with an antenna, transmitter and receiver to
enable the relay to function as a base station, e.g. to converse and/or exchange digital
information between them or with a terrestrial network, via communication paths
25  defined between respective pairs of base stations and mobile communication devices.
bi-directional link: a link between levels of a hierarchical communication
network which includes both an uplink and a downlink. cell: base station.
core: server in a cellular communication system that: (1) connects between MSs
that are attached to the same core; and/or (2) connects between MSs that are attached to
30 one core with MSs that are attached to a different core; and/or (3) connects MSs
attached to the core to other servers such as an Internet server, terrestrial
communication network servers, video servers, gaming servers (not shown).

Core Network: synonym for “core” or core plus network linked thereto.



Downlink (DL): a uni-directional portion of a link e.g. backhauling or
access link froma relay's base station functionality or static base
station twoaorphnile station 5 functionality or nobile sPamiIbI12/B00TIE or
Downlink (DL) UE: downlink to a user entity via a sequence of at |east one

relay e.g. as showmn in Fig. 3. down-étream(DS) . flow of data froma
hi gher point at the topology (closer to the core) to a |ower point at the
topol ogy (further fromthe core). eNB: base station, or base

station functi ofifli ¢.g. as pgr LK psoteenlay, which uses LTE 10 pr ot ocol Al so

ternmed herein " L&
conmuni cati ons Igrg?lgg%?lsn%use%&{lmpceagry égsrtgtrl% e%{z;alcg £ &réc} I’VI ce (GPRS)
w thin GSM UMI'®a@ndink TBINeth wai-diectioh®l pe@oe rof aAlulﬂeargeroactl&mtnlgqgaoﬂ&ess

protocol. GIP tunnel; A tunnel using a GIP protocol. 15Link

Tel ecommunilightfeoRe lzslawSabﬁss SPitiaR TR IRBARY rRSCRICOESE SEERTINFCED P Wi wor k.

It is appr i Mol F-1 1 cally
bi di rectgl oﬁﬁr?&]l%l nfggp ghlé)%lslggtgglr)rlgp? %ret%p%lgl?&n‘g D|I%kU]§"T der e néglgfﬁlé&oetrllﬁeflwor

nor e channeisa saquendeiafikf leastgne relay dE alshowhen Fal Bowi ng channel S are

upl i nks: PUCCH, PUSCH, P . SF A _non 1tin, i nk
B oy o s B B D0 5 o ot SRPLR hiseh POk Ay RapolSay R Y
Mul ti cast - %ﬁ@&g@)%ta1§wagﬂcﬁnt%&%l&@_§mg>b{e}ﬁmﬂfrdn$m @RuNi cation channel

defined in LTE, the fourth-generation cellular networking standard, which
may deliver ser ¢NBe sbasgstatian, ardlas¢ station (michepalinec TR 4 reflayasthiehcusgs &.TEThi s
enabl esynet wa logf at or 1remoa‘f arlrst)b' Itlen,TV wi t hout the need for

addi ti ogal p 8?9 ceén spec Pn §r§cf1 Wi't"hout requiring new
infrastructure @EP en@rétyens da\bhgesa5cor215ufﬁhm<ﬁls oﬂf@olsn@éﬂ {OOAB Clefdral

depl oynent of MBSEN. Accor di n a LTE' s Enhanced

Ml ti medi a PReleh&adiotSarire (GRRS) ‘gélfﬂVI 1?\%\?@) ¢@Ekst r ansport feat ures
for sending the sgng n |1 the users in a cell
(broadcast) or to a %algé\%e%eds%]iem%ﬁ% ers ]%su Sgl‘l bers) in a cell (multicast).
I n contrast, |PUBEYehndr aadeasusiag ai@lm poasbl.of fer no sharing of 30
resources on the radiqo access level. In EEMBMS it is possible to either use
a single eNode- Bi®y Helpqorppuniealoas assradiar link Sawyeen §1061ﬁs ©b aniﬂf{“inﬁll“éatll_@FE

mobi | e st at t e, )
Pon2) 12061 SEair S kRN Sl Repdod. yhicatly fél?{\%ﬁ%%lomkfoged@g{da%bl is a

transm ssi direcrooel lati shlexphwiites LETied a OERM Tladé may bt ené acmotachmends in

mul ti cast or,. broadc a.nmulti c tr roni zed

i ngl o1 edUBics indt rbFiel (R SR tp s el R T RS RSF e cel | &

are sufficientl wigspkt Iy Mﬂﬁﬂﬂltﬁ@ é%ﬁnﬁl@r ofac ddwliakr (1YE€)- iyt Bensknt&iompbi | e
20  protocol. According to Wikipedia, Multicast-Broadcast Single Frequency Network is a

communication channel defined in LTE, the fourth-generation cellular networking
standard, which may deliver services such as mobile TV using the LTE infrastructure.
This enables network operators to offer mobile TV without the need for additional
costly licensed spectrum and without requiring new infrastructure and end-user devices.
25  There is no known commercial deployment of MBSFN.
According to Wikipedia, LLTE's Enhanced Multimedia Broadcast Multicast
Services (E-MBMS) provide transport features for sending the same content
information to all the users in a cell (broadcast) or to a given set of users (subscribers) in
a cell (multicast). In contrast, IP-level broadcast or multicast offer no sharing of
30  resources on the radio access level. In E-MBMS it is possible to either use a single
eNode-B or multiple eNode-Bs for transmission to multiple LTE mobile station (UE)s.
MBSEN is the definition for the latter option.



5 station (UE) within the OFDM Cyclic Prefix (CP) so as to avoid
Inter-Synbol Interference (1ST). In effect, this nmakes the NMBSFN

transm ssworoepipestn to a LTE nobile station (UE) as a tpemgniEeydmn7drom a
single large cell, dramatically increasing the Signal-to-Interference Ratio
(SIR) due to the absence of inter-cell mt;/erference [4]. MBMS: Multinedia
Broadcast Multicast Service including sonme’or all of the 10 technol ogy

described in 3GPP TS 25. 346. nmobi |l e stati on or nobil e conmuni cati on
device: a portab%CéO@ll@ctOerkleer@M%Fms@Hr%mmﬁmncra@@swmctlﬁ:xmowénﬂﬁﬁch

devices or dil'f[f»lﬁ dn%nfoe{n AL LRk ed&eﬁl‘GR{chtVdra%S‘ éﬁg o dil hs &Wéﬂlf&&ﬂsﬁ%s"o‘?} work,

typically in g a ovm ng users of suc evices to converse a

exchange diogéitt al synlm@hfmﬂi@nrgl@érteqmnytﬁmmrm@mevrl{eeuﬁm@swm compihse a

15 dongl e connected to a nputer or sensqor with no user ne . .
Lﬁ“E mobile

nobi | e st atTWiPle ¢aLY arsﬁafficﬂ%nﬂm&hétf.smféﬂr@mgﬁd Wﬁ?@atplayﬂ‘éf'o?ttt%

i npl enent e S n tes

tranem Tt o B4R {ELAAAM I DinieyER TR NCRT &5 plb Bl FCERIAE|
comruni cat ihoarfdeuee €SDHrdbi dfecst thtsi makdsuthet MdrbaiN trynsnﬁlasncm iappedri tbyg LTE
typically software. i me 20. residin y | er.se rel ay
(Rel ay)” PEGRYIE Hiien (bt CHbEEvn Foh SHETSS EEORIERLY EHE s ver
to enabl e fhes; gﬁzh% IRferfeRYES R@ud &JIRY ddd Bech@bﬂ)seﬁé@éﬂnt%ﬂcélyﬁﬁérf&éhc@%]a nobi | e
comuni cati on device. The nobile station functionality typically includes

antenna, RF frolMBMi Mma@m« Bonrest ddiliions Sprvaseisslodingbuwmedoesl! wbtthe

necessaxi | 1?12 essor nor appliances such as
keyboail g%clrheer?gyg r(ﬁng?o gﬁﬂ) dioi%gaker whi ch serve a conventi onal

mobi | e station. nﬁﬂiﬂlleostahﬁﬁr@ﬂmoBﬂ@rCSﬁqm@lcgtloﬁliiep@é. 3 @3Rablerdrkd@hR¥evice
RE resource bl ock: e.g. as per LTE standard or an adaptation thereof
sui t abl e f &f 1@10@%@}1%3% WD o thes shehilevages R Wathan@aetsalotchuerks Haa cethgar

rel ay:

it o, 00RPARLAE, SES SnEATHNERE PR IR PRk e
conmuni cat laadvot exdmegadibital bdsenasivatheonceantemx térdiengetey emnecagaisefa t he
base-sﬁ) tions. Relay link: link or radio segnment between a relay node and a

donor hase ISPEECERNCCSddord SPMPHICH RY sengys Vi BY Y85 84BPET/ 112012/ 050072 8
Subframe: e.g. asWIer sklbn %9&9)%91'1% fuﬁétﬁmhtquy%kmk sg%zrebﬁﬁ@@aféhteag

transmt backhauling using downlin Tunnel protocol s that enables
tunnel i ng sesthngasnbutelaowhichngdnedunicat@REthrh GRRMBa, transmitter and receiver to
enable the relay or to function as a mobile communication device.
mobile station functionality: functionality, typically software implemented,
20  residing on a relay or inverse relay (iRelay) Proxy which communicates with an
antenna, transmitter and receiver to enable the relay or inverse relay (iRelay) Proxy to
function as a mobile communication device. The mobile station functionality typically
includes antenna, RF front-end, Modem (communications processor) but does not
necessarily include an application processor nor appliances such as keyboard, screen,
25  microphone, and speaker which serve a conventional mobile station.
Radio bearer, bearer: e.g. as per 3GPP terminology.
RE resource block: e.g. as per LTE standard or an adaptation thereof suitable
for operation within communication standards other than LLTE.
relay: a node in the cellular communication network equipped with an antenna,
30  transmitter and receiver and functioning both as a mobile communication device and a
base station and extending the coverage of the base-stations.

Relay link: link or radio segment between a relay node and a donor base station.

Segment: link.



S5UE: user entity or nobile station or nobile conmunication device or nobile
station functionality. e.g. in a relay, which uses LTE protocol. Al so
termed hewei2n12/2tHonobi |l e station”. Upl i nk (UL) PCa/Iumit2/od0onect i onal
portion of a pair of links e.g. of backhauling or access links, froma
relay's nobile station functionality or nopile device to a relay's 10base
station functionality or static base station. Upl i nk backhaul dat a:
data being transferred uni-directionally, over only the uplink portion of
at | east one backhiemprgelas R LT prata¢dly from a base station to a core or
nore generally f i i I Nt

upstream (US): fqr%dvg\} %p ngﬁlgaﬁ%)gﬁcgﬁﬁugﬁ ?tr%%ﬁﬁttbca?%ﬁ%%hgtﬁ \%gig wa\'gfﬂ)%l?'ogy (i.e.
15f urt her from tlh@ndoaepert orcbls gherenpolentuninaligy Nehwerbat hophmagy td GRE
closer to the core). I n accordance with an aspect of the presently

di scl osed §H%F%@§-natter, there is provided a noving cellular comuni cation
system sompri si ng::fscl EANY NEHRINAAGH FRKIHAG doflRnitAEHULRG HmbERSt o
base station functionalities and at |east one nobile 20 station

f uncti onal istayioafichcionddy.c. gramagelny, vallith oses IlddapethcolMidseicrmedidreind$dE
station funcH}ong#jty fromanong the at | east two base station

f unct i onal 9% S6'°Phe upgraded noving relay is operative to communicate
via antennae W tthpigk (U89S4 uANEIE@BhAISH LA bPR phberelks Te%. debhd@adlifd 65t
radio link therebetween, and wherein each base station functionality has a
connect i on apeess ligks drdnp @ackd’ s mdbide pahey &mctigiaiteion neddlh dewisiclte a 2BySt at i on
functi gnal it f.t raded ving relay comuni cates via antennae with a
uni t mﬁ chbﬁéggggggﬁgﬁggfgwx¥ﬁ%§ %g%gﬁﬁqy'thereby to define at |east one

second radi o |i nklinkesderRE4ul (Rl ,danhBEigh NrdnbRric@ding diBAageTy,| Sve@asilly the
i ndi vi dual nmoving relay conprises a radi o resource nanager, and

f unct i onal itpynl pertier Ohanhlgrsigne hrdharlinedimnkaixricallydrom adastgeation; te 2j4e8¢ eided i n
novi ng rel i.ndivi L.ng.r.al 30l n accordance with
an aspect y&?%%&géue’é%%?lay&g?égg %léleg)%gfggc\céb {}%lﬁ%el:a r%?{ﬁ't here is further

provi ded a novi ngsteahl @8y tHownufhdaatiodm aSlpsiee pomorpra sétwgrk atpole@gsti.cone
upgradig movi ng relay including at | east one base station functionality and
at | eas? t WothBHTmEthecate) dha pighet FURHN ateBEork ARPOAOSYAUE o Iofsh Ky 8 cog)-|

co-l ocated, wherein WD 2012/ 120510PCT/1L2012/ 050072 - 9 - each base
station functionality of the upgraded noving relay is operative to

comuni cat e vi alantendaee wiittharatspeetast the pecsomthi fisclosealt jubect mattehyharo idef i ne

at | east O?)?O\Iiclierds ;[1 ngoa{fqglgo cel:ﬂurfat(r (Eor}grglgrtlllggt\llo\%esnystem comprising at least one upgraded

moving relay including at least two base station functionalities and at least one mobile

20  station functionality and a radio manager, all co-located, wherein each base station
functionality from among the at least two base station functionalities of the upgraded
moving relay is operative to communicate via antennae with at least one mobile station
thereby to define a first radio link therebetween, and wherein each base station
functionality has a connection to its co-located radio manager, wherein each mobile

25  station functionality of the upgraded moving relay communicates via antennae with a
unit which has base station functionality thereby to define at least one second radio
link, respectively, wherein the radio manager in each individual moving relay comprises
a radio resource manager, and functionality for exchanging information with radio
managers is included in moving relays other than the individual moving relay.

30 In accordance with an aspect of the presently disclosed subject matter, there is
further provided a moving cellular communication system comprising:
at least one upgraded moving relay including at least one base station functionality and

at least two mobile station functionalities and a radio manager, all co-located, wherein



and wherein each base station functionality has a connection to its
co-located radio 5 nanager, wherein each nobile station functionality from
anong t heweat2012¢i28310t wo nobil e station functionalities offCrhr20upgioated
novi ng relay comuni cates via antennae with a unit which has base station
functionality thereby to define at |east t second radi o |inks,
respectively, wherein the radi o manager in”éach individual noving relay
conprises a radio resource nmanager, and functionality for exchangi ng

i nf or mat i ofadli thasel Gtatigni SnetardBY sofi s thayaipgerdad | MOWBE i Rl a3 agPsTadtvRelo t han
the indivi ggl%ﬁlfﬁ?c\é't NG b St!e de with at leés'? /e &%Eﬂ@&%&om&}ef}bg% ag@?&d&ltq&{gf 0 ef the
presently di'sc oseé:suﬁjec matter. there s provi de novi ng cell ular
comuni cat ifiest radis liaknthdaeeeident he at | east one nobile station functionality
includes at |l east two nobile station functionalities co-|ocated with the
base st ati 3R FUIKEGID Sal iPesee statiom fpnedpraliahay ér conRREon; 10 Baenlomstnd edis

statl anf u%'agé}%vhé%inf LM Qtattilaﬁ f@ﬁctiloriﬁﬁgz flto\ﬁ?arg&tl)%{h% 21 QY mobile |
functionalities of the upgraded noving relay” communi cates via antennae with
a unit whi chitihaguizassalgicatoil the dpgnatedonating yelishesmsiynicates @fal angenabe hahst t wo
second radio. lin respectively. . .. JIn accordance with an enbodi nent of
Che. pr esentily HSeies SaRsty ULty Dot SIS g Mt Sroth Gt
system whengkfl tRBecdlvelyeasheréinOHORIdE Bt Nn 2cHNEHa M) | hbepgOReLAL €
substantially sinultanéously. In accordance with an enbodi nent "of the
present |y dpgplessedradighjcearcarmpnager, and dpectiogalytstforf enchaeging mbeinthéign avigy st em
uher el ot e, 5 o888 KR RAS S kORI IRRLL ANAL LAR RRPEAL G SuRSt ant i al Iy
si mul t aneousty. & TR At YA E W On'an e%%o P O Vee p?ésently
di scl osed subj egh ag@itiice with bhesigbddsmyretoff HE thieseny Awclsel Sulsiyat@imer,
wherein the unit which has a base station functionality being a base
station. there iy proyadesy o apvangnrcelildncanparicaa sxsfen ydicpredbh el Jeagi 89 osed

subj ect matgf, sttﬁ't‘tr“cf eﬁin%ti?’l%ﬁitf Hﬁéﬂ?cfefs aergé{étdt% ﬁlo%}iéts?mon"‘ﬂﬁét%d}n}i&e clini t
whi ch has a base station tunctiona Ity torns part of a noving relay. 30In
accor dance lodatdd wih el bakieneattonofunttienafities emt Fadidinmah@sedherehy exh mabiteer ,
t here i§ yet further provided a systegEtherein the unit which has a base

st at i o f uriipBAatGtopality M gaone dhe aplnsidade Melilhgate fypctiongtics of the
2012/ 12051@1@ . ﬁéd—g%ﬁ{g%ﬁgl%nim&iﬁcites via antehﬂa@%ﬁﬁradﬁﬁp@h%tﬂﬁs Mseqhad ment

of the pres 'y di scl'osed subject matter, there is yet further provided a
system whéumitionalite theethyao klefiog stHeast ooommcpsd ngialtinisemspecomeynovi ng rel ay

havi base station functionality and bile station functionality.
51'n accor dance W eheAishoOh BT SKIPHY r S by g dsiost o |

matter, thekgeiis Y&t rfthet R6ViIBEPW dederd SYSkRMMARENBiD @b hedik {emf the
second radi o links communicate with units having base station

f unct i 89al ifenctionddies edetaty sybftintiadlytsimgedgeayiy.c | ocati ons.

In accordance with an embodiment of the presently disclosed subject matter,
there is yet further provided a system wherein the at least two base station
functionalities operate substantially simultaneously.

In accordance with an embodiment of the presently disclosed subject matter,

25  there is yet further provided a system, wherein the unit which has a base station
functionality being a base station.

In accordance with an embodiment of the presently disclosed subject matter,
there is yet further provided a system, wherein the unit which has a base station
functionality forms part of a moving relay.

30 In accordance with an embodiment of the presently disclosed subject matter,
there is yet further provided a system, wherein the unit which has a base station

functionality forms part of upgraded moving relay.



In accordance with an enbodi nent of the presently disclosed subject matter,
10 there is yet further provided a system wherein at |east tw of the
second r awpaolZnikoof an upgraded noving rel ay conmuni cRCEIBAWIZOATA al |y

i dentical data. In accordance with an enbodi nent of the presently

di scl osed subject matter, there is yet further provided a system wherein
at |l east one of the second radio |inks sérves for conmunicating control
data and at |east other of the second radio |inks 15serves for

communi cati ng udercetence with an|gmbedipentaticibe iiressndn dississer seectonaitdie
presently ] r | stem
wherei n at ezgst%gﬁléﬁ% p?ﬁ‘;ldg@%)%?%ergt a %rglr? @ungtw(%%af\g%elrré:gﬁ%ly? %gg‘t ger%@ty
upgraded novie ngoviak ajelae hueiag asned bagc ktapoh ofuattit@alityohnd eorkt aidbiia station
functionality of the sanme upgraded moving relay, and the radio manager is
20 oper at i V@8N&{yt ch comuni cation from the ot her nobi | e station
functiogal ity t g, LG Bark UpiuaR! dubodl bl A HEMELLARRILIsd shHSRAAR !

nmeeting a nobile station handover criterion n accoré ce wt

enbodi nent tlofre ihgetpiuabenprioyiddil sicdyssed vehengirct lewat tver pf thesreeoﬁcbraylei hﬁksrt her
provi ded a system wherein.at |east one of t hase. statio

PUnot | onal oMGERa UG i ghe R ok G oPe iy Vot s 18 bR of her
base stati Qpodbipat iRAgbity of the same upgraded noving relay, and the radio
manager i s operative to seam essly switch comuni cation fromthe other base
station functi ofdmlaceqrdansetwigh backuydbass ot he ipgeschineliscned |Sltﬂyeqtrmaté@ponse
to nee a base ion h over crlterlo 30l n ordan

enboar 8ne By g A JRa SR el G el P BEREPRT R BT e
provi ded aaﬁy@g@md o emeirdlay bemARhMAlckubithhtialy ngnbieardts serve for

conveyi ng conmuni cation froma nobile station through a conmuni cation route
to the core of thacewtngeavite srrmhodamemross tneprentlydipclied evhieqt Heatigigr aded
moving rel ays. Y0, 20422051 0RET ILRRIZIR000%2 |SUPRRL bF 09 LAt GeRTREr Of
bearers conpared 0 a noving relady have one base s atlon |ona y and
one nobi | e ssitvat if@ncdrimohicairal tdrtrol whid enditi leagi sert bie thet sek:emstraﬁxmhﬁm)l |l e
station_functiopalities, I n accordance with an enbodi nent of the
presentPy dPIES (58 SOMEWHIEHEPS KX d8. 5 there is yet further provided a
system wher ei n Rlucl&aftce Wit Gh dHMRGRREANT hEdhAchi PlifcRhedBuliRaRaRd,
noving relay comuni cate substantially identi I'n accor dance
wi th an aspleot iofyet Hetlpr egenitdbd adthmswdelsubptadﬁastrmnct of ,th¢ meotelei gatyat
further pr ad for vi di ng nmovi ng cel | ul r co catian, the
ot hod comu<CoRY st vy e EiutoRe T BaEs i PSP ap dgret b ng
|l east 10 tw@oRasRctihatityosr fHéné-‘aTrﬂeOﬂ rh&édeﬁlo@i?% ﬁ:flayl eaatthOnedifnRhlBesiat i on
functionality and a radi o nanager, co-l ocat ed,” wherein each base

st at i 0RO umeelabrala syit¢h gmlawnwgtl@mérom theeeiber malilhsigeors fenclionality to the
functlonalltles of . .th ving re ay, eratiy co icate
s ant enndetip Rould Rl BPRGREORIRY PR b 8 F i TosRE bR i GEPIRAL 2,
radi o | i nk ctirgioabet ween, and wherein each base station functionality has a
connection to its 15 co-located radi o manager, wherein each nobile station
functionality ofl RETHHIE MEH AP B6miernbrdisslosed sebie@riRaewi th a
uni t which tltf@' 19%%? ﬁ}tﬁ&] ? c?’éﬁcg mﬁf@t@h{,t%h&gﬁr gtheatsto oggfdfnﬁleaf)asleeﬁgfttio pne
second radi o respective erer’n providing the radio manager In
each i 2fli vifenailonaiitics m\gthmehlaypgr@almlrmsaag peloy savesgisa Haaklipotor@barihiasestammger ;
and providing fu rmation with 20 radio

cti alit for cha ing inf
manager s .rﬁm%gglm?ﬁw yngrasy m?waﬁnff His TRAQiTATEEE 1S RBFRAYE Fel ay .

seamlessly switch communication from the other base station functionality to the
backup base station functionality in response to meeting a base station handover
criterion.

30 In accordance with an embodiment of the presently disclosed subject matter,
there is yet further provided a system, wherein the network utilizing bearers serve for
conveying communication from a mobile station through a communication route to the

core of the cellular communication system , and wherein the upgraded moving relays



In accordance with an aspect of the presently disclosed subject matter,
there is yet further provided a nethod for providing noving cellular

comuni cawpaniz/ebaonmet hod conpri sing providing at | east pPomaL2poIdEd novi ng
relay including at | east one base station functionality and at |east two
nobil e station functionalities and a radlcil 25 manager, all co-1ocated,
wherein each base station functionality of ‘the upgraded noving relay is
operative to comruni cate via antennae with at | east one nobile station

t her eby t o sHfariee lrear aggbepplebdarers compyied (9 pmovieredehang me basrdstelifey ei n
each base e dio
manager . wheraoRisk SR aeRRLlS Yudon R RRNAE WD bl BeRcRPRI AR O,
two nobi | e satiah ifafetibuaiaics.onal i ties 30 of the upgraded nmovi ng reIay

conmmuni cates via antennae wth a unit which has base station functlonallty

thereby to defi A ggoriagsrVihngn sordtmedilohe inigssnty disstosed vaigst Mpdiei n
provi di 59 g fagh QuliRABAaddh sﬁtétn Dl v Ao TN A1 Gy FRPERRES:
providing a radi'o resou ce manager; an WO 2012/ 120510PCT/ 1L2012/ 050072 -
12 - provi dinggfadetmoomalrelhy commueicatranystagiallyfidontmslidam. wi t h radi o managers
i ncluded in noving rel a s o her than e individual noving relay. :
accordance wi thIBAe Sor R SHERY S Qor L BREEY s fer
there is ygby ffﬁk"tﬁdi'eﬁroﬁrd@&' ﬂ%t@odt%mgﬂw\mtﬁg %@vm@eceﬁtﬂat e¥%m@IG TP ihe
station 5°functionality includes at |east two ndbile station

f unct i onal imdtled @@nt)rm povidied atHeasbase upglaﬂ%mofvmgcteﬂaynancﬂtldleg ag st adi o
nanage%? Wner L0 SC s%a?t on (1R ctlona][ltsltsaa[nldoar‘g flec lém(():r'{el nqo ile %ﬂon f?ll%t?‘oql% Br andta faahl()l east
two mobr | e &P AT OR Y UNEPTERANTES B SfePhdy grade movi ng

comuni cat @sandp@, AnteNstaedWMvhélci dath bamghntfaﬁctMmyst@ﬁ laﬁhﬂn% umu&@tal ity
thereby to define at |east two second radio |inks, respectively. 10In

accor dance WPt Pasan satswdilwshionaitios nel pthes BRgRgedd inings delay Uibj srativat ter |

et e 1 S RbmEHERNE! VRO A ARy FELRCC A S0 GOMRILD1Od.ALEAGL Ao
dynam c cell setu Interrupting service to nobrle stations served
by the bas elnktthetremWémdhd oviglrdih icash basei stitionafnhetgpnalifyl issta amdetneto ket ween

a flrsﬁ of the two base station functionalities to a second. thereof;
ef fect 1fg CABOGYARIHE Bandecserhpeipraghaobily statiga dendioaglitynok Jhe tPHAdd ty,

15 then inifdatd NGla é&ﬁﬁﬂﬁmﬁé@dvﬁv%wﬁ%"‘%ﬂl Lhenfecand ahs LhR: t uRikpse

station functionalities to the first thereof and effecting the dynamc cel
setup on t tﬁmcmeodnd thasky st dtfion 4tulaatt icmaadecdng radio link, rebpectivdpr whaem vm th

an enbodi nment the presently disc ct na ter, 20 there. is
Furchor - pr guraghe ahesRiS SRt Pl SR TG okt BB SR b over
a many-t o- 9fifo treRAIRIManager; and!floRARQ! @AAESaMyt or 3R cRHRARI B nafbn e
presently disclosed subj éct matter, there is yet furthér provided a nmethod

conpr i 89 ng radp mynedess ingdad bi m@wgg aelpprotheriba a aflldlt’lde@ m@yi%rﬁb@r t cellular

comruni cati on over a nman t-
ot oo of DE e BRY i TR skl bR Besgr MR RRERI SR MR |

provided a eetfmwrcmrde@mgndtmmgoﬂ bﬁ)vﬁdﬁ@ mabiihe @tlakak Q:@nfmtnﬁ&at@ﬁalthetl es
to perforntat | east one backhaullng operatlon at a data rate mhlch exceeds

a data rat e'EHOGCOHRRISHRUITP RGN %t%%ﬁ%ﬂm%ﬂ?@ Bsludingnd 1egpt ofe t wo
mobi | e sta 5&nlstfaﬁ'&{3tfﬁ&ﬂ§hdﬁt§/ %ﬁd apqhdy %S%Q%Cs‘%a Hoﬁﬂfﬁgg' g&gt raffo the

presently disclosed subject - natter, there is yet urt er provi a net hod
conpri 85 ng nusiaper, mheatkmamﬁbmmEKmiahﬂomakummhbmnhhmhnmhwtofpﬂﬁyudgaaxlarger
nunber of bearers than woyl d be available if cellular conmunication. were

suppor t ed BYPV8RH §Flagia OBFratike 1 SRENIRBHFHE vEr AYTBHC Pt gbenc makle station

thereby to define at least one first radio link therebetween, and wherein each base
station functionality has a connection to its co-located radio manager, wherein each
mobile station functionality from among the at least two mobile station functionalities
30 of the upgraded moving relay communicates via antennae with a unit which has base
station functionality thereby to define at least two second radio links, respectively,
wherein providing the radio manager in each individual moving relay comprises

providing a radio resource manager; and



WO 2012/ 120510PCT/ 1L2012/ 050072 - 13 - I n accordance with an

enbodi nent of the presently disclosed subject matter, there is yet further
provi ded Wworzet2iaosieonpri sing using the two nobil e stati @aTAUN2/HINZ i ti es
to provi de hot redundancy. In accordance with an enbodi nent of the
presently disclosed subject matter, 5 theég is yet further provided a

nmet hod wherein the hot redundancy conpri ses sending data a plurality of
times rather than only once. In accordance with an enbodi nent of the
present|y dieddiosdungignpleot fowﬂéanglngh@if@maﬁoyefﬂﬂf drdi; enangeeyiindades et hod
conpri sing onalities to provide a
plurality g%%&ﬂ%@h,?ogﬁfgﬂﬁ :ﬁ ﬁ&g%%gﬁﬁ gqgggtations served 10by the at

| east one base Sﬁa&uﬁﬂmkﬂnﬂﬁhQﬁaﬁmWXMnaﬂdﬁamEQﬂﬁwﬁﬂyammﬁkémEEMemehMMﬂk to
whi ch the noving relay belo | n accordance with an enbodi nent of

the presentlgie dd sxqto@é@e%@ﬁ?\@@%d paficdiod pheien jtie yabtleasyr eige mPrlevitefern a
met hod So”ﬁﬁﬁ%ﬂoﬁgug%&&le& Beledds tév%%&blﬂta\e@ut%ﬁ%ﬁm%ﬁmgg c&Fod %H&%l'tlﬁﬂl@lb'age% es to

provi de a ban to a set of no ase station serve e at | east
two base statiboruhaivabiitdesadnd ralsy nidnageri svhmeuitereaﬂhambvibwltahdnefupotmabt}e if

the sane set of nobile se stati.ons were to be. serve one of the

bl oaot aprbaRE e SR uRer bR e Rna LR ST oS bt ment
of the presgpblidigcipsfensubl @t iRt h@sobésb%fa%oh%]Y&ifonfﬂﬁ&ttﬁlﬁréb)pfoow ded
a nmethod wherein the first and second base station functionalities operate

at first a@dﬁ@e@dﬁﬂtUWIﬁﬁ@n®bﬂe¥hmﬁeﬁpﬁﬁﬂvdely and wherein initiating the

first hgnd-over con Jrlciztlsn%% Sguei n t?neleftl(gfstﬁn ﬁf‘és%nttl RAM e fs1f1‘tég% hidst base
station functionall 6" e glce irs eve enoug Ah

bel ow t he $m@[bdydﬁlﬂlﬁ1m& RONGRI Dinethbe aﬁ@@@ﬂ@oﬂ@ﬁﬁngfeﬁﬂeaﬁfg dymasid cmlaéeltd@/ to
trigger hand-over fron1the first 25base station functionality to the second

base stati o¥ithouhefqrapang sgrvice to mobilg sgpiieny %Famsiebmh@rbaémst gigofralides t he
presently %tk, Luﬂﬁﬁ“ %ﬁﬁ’&lhﬁﬁé oV HeRleent NBEE of heX&h th C}Qt%n ALY AR He &0t hod

wherein ini e second hand- over conprises reducing a curren eve
of the SECGadmduh@HmfBﬂh&ﬁg&heUpmﬂﬁeaﬂhdmbﬁsenﬂkﬁﬁmﬂh&éuﬂﬁbndﬂmhkmwﬂyp a
reducegasecond qut put power | evel far enough below a current 30l evel of the

first outpdRelpduBRtNSF ¢ preopd rhandipyse bgfwnoﬂwr Serens opfalthe yWot BRSE ¢ ffgay
hand-over ffﬁmohmﬁle'@q&%@flg@%&ré&faénh%fewﬁgﬂe lafntlé'caﬁg‘é? n}éooﬁ e sfelc&ﬁit base

station functionality. In accordance wth an enbodi nent of the
present |y drscitgsedusalynelty. matter, there is yet further provided a nethod
conprising providing a first set-up, suited to a WD

2012/ 120510PCT/ 1L2012/ 050072 - 14 -

In accordance with an embodiment of the presently disclosed subject matter,

20  there is yet further provided a method comprising supporting cellular communication
over a many-to-one topology.

In accordance with an embodiment of the presently disclosed subject matter,
there is yet further provided a method comprising using the two mobile station
functionalities to support cellular communication over a many-to-many topology.

25 In accordance with an embodiment of the presently disclosed subject matter,
there is yet further provided a method comprising using the two mobile station
functionalities to perform at least one backhauling operation at a data rate which
exceeds a data rate of a backhauling operation performed using only one of the two
mobile station functionalities.

30 In accordance with an embodiment of the presently disclosed subject matter,
there is yet further provided a method comprising using the two mobile station
functionalities to provide a larger number of bearers than would be available if cellular

communication were supported by only one of the two mobile station functionalities.



first subset of a population of nobile stations served by the at |east two
base station functionalities, for a first base station functionality of the
at | east waaokraesigt ati on functionalities; providing a $ETOhW1IFI00Tp, wWhich
is suited to nobile stations not belonging to the first subset and which
differs fromthe first set-up, for a secogc}’ base 5 station functionality
of the at | east two base station functionalities; using the first base
station functionality to serve nobile stations in the first subset; and

usi ng the secondn Baewdacatwigh ap ehadimenti afythe presepie dinsloised sehjegtimateri n t he
second sub rdan t r tly

di scl osed Zlﬁe%le elts:ty ﬁu{[ he" ?Cﬁg&r)ee ?sl%g%l}tgﬁf%rnﬁﬂq ?‘g\&}g‘é@é tQJo Rjltpqr%])ﬂg ﬁztgdr}lel n
the first $mhslehalﬁmgmpm81embrddam$atnayl ons 10 requiring a particularly |ow
| at ency. I n accordance with an enbodi ment of the presently discl osed
subj ect matter, It Wé‘f@dﬁlrscey\@tth RO rarRadinge i\t g P&e%@hé&%@% arbiedtHeasfnani c

cel | sesup goupf &é%ﬁrﬂl?errg)wr g&ga AmBhY ‘(ﬁleHﬂﬁn R dﬁor%er}?]dtl ?ﬁéyh&eb%péris%g &}Y

par anet er. ance vv|t an enbo resent
di scl osed siatajaqdurahatmfermes%thbhmanaonlsf opet. further pr OVI ded a net hod wher ein

the dynam c cell setup co i ses ovi din new va el | bandw dth
paranster o o Sl Bih ag o A oD M CbAne e ages Mgt
di scl osed spbi 66tydrBlutBEs ptdigd@ hsmb!@lbdfwrﬁﬂ}?s'ingoﬁﬁ\ﬁib;d@l@ Rvomeided whgsei n

the dynam c cell ‘setup conprises providing a new value to a frame timng
par anet er . f@otionadwsrtdanyedow phirdny @ﬁbb@mn@ noutof b@th»@elp n@belﬁ stajiodi suveked
sub eCtl ma‘tbt %flé at;[ lrf]:gsrteon{a %aé’ee;[tatgol‘rllrfturr}gtgonaflf vi d gcg‘re cflu ar Ionr the dynam c
cell setup f\fonprl ses providing a new va 5 ‘8" st €F “ﬁaF HVhtIJ ock
(M B) par anmi @bving relay bélon@¢cor dance wi th an enbodi nent of the presently
di scl osed subject matter, there is yet further provided a conputer program
product, conprising a non-transitory 25 conputer usable nmedi um having a

conput er readab ﬁﬁ’%@ﬂ%&g‘ H298n (31 ﬁ&ttg}%m%segﬁg dgs?ﬂ}tgﬁde @%%ﬁ%ﬂ&‘@ér

program code adap e execute o I1nple shown

and descr i higge ixey@iforthedl govijedui thethold ompeivimguisary the agicarn cwoasesstagon

conput ggé proogram code neans for Cgerform n any of the nethods shown and
d

descri heFgioRalifiss o PETVAdGH R GaRaHidihs oz Sth rB?PlE Ragprpiatien serypd by Boaput er

program pr @&‘é?ttwo%&@EthéérPﬂm%u&ﬂ’a@i‘nE@'thz% 1Q%derttﬁ§rp§/bﬁﬁr% EHB}ét RrndSAR e or
-readabl e medi um or conputer readabl’e storage medium typically tangible,

havi ng a coeputerbiledastatihteonsvage anbecededdrybmdly eat ¢fttbe eit Feastgaiodasostpiuiner
readabl e pr.ogr.a code adapted to be executed to inplenment any or all of the
VO 2012/ 120% 1%6‘19 e4/'t2012/ 050072 - 15 -

In accordance with an embodiment of the presently disclosed subject matter,
20  there is yet further provided a method wherein the first and second base station
functionalities operate at first and second output powers respectively and wherein
initiating the first hand-over comprises reducing the first output power of the first base
station functionality to a reduced first output power level far enough below the second
output power of the second base station functionality, to trigger hand-over from the first

25  base station functionality to the second base station functionality.

In accordance with an embodiment of the presently disclosed subject matter,
there is yet further provided a method wherein initiating the second hand-over
comprises reducing a current level of the second output power of the second base
station functionality to a reduced second output power level far enough below a current

30  level of the first output power of the first base station functionality, to trigger hand-over
from the second base station functionality back to the first base station functionality.

In accordance with an embodiment of the presently disclosed subject matter,

there is yet further provided a method comprising providing a first set-up, suited to a



met hods shown and described herein. It is appreciated that any or all of
the conputational steps shown and descri bed herein may be
conput er -wopbeymeniled. The operations in accordance w t hPCHAL20820300TYS
herein may be perforned by a conputer specially constructed for the desired
pur poses or by a general purpose conputer . 5 specially configured for the
desired purpose by a conputer progran1st6ﬂéd’in a typically non-transitory

conput er readabl e storage nmedium ~Any suitable processor, display and
i nput meandirsebirs ofi geRPpulstion o avebileditaipnayermed by dhe aatdersp v e basgctalen or

ot her conp . t cdevi-ce, t A4nfa tj o .
infornatiog&ﬁéggﬁgggbpgd%ﬁ%&g?g%ggéoggyﬂggﬁ@ﬁg(%ggéé%gagkd&%gﬂ%%pggéIhs
shown and destiohfiaishersiiding theeabdvetpppedsdons sditsapltaymabitt istapoits means

i ncl udi ng conput er prograns, in accordance with sone or all of the

enbodi ment $CoPLRAO BheBesheulsaank VB Adiprotromithe figheei-whdPr & seongdaghe

i nventi 9n showR rReoAARgoF et NELEo balCHufth AHLidAGHLS Tshidnt ArbaRs Of
flowmcharts, nmay be pertorne y a conventional personal conputer processor
wor kst at i ontation dufneronplite go amvelbhebitbestatoms 1f Sheo first oopet;eandowsirgd et seomide
conmputing device. or. processor, either general -purpos r specifically
constructe%?“ﬂ%@ﬂmﬁBﬁxﬁpa@é§gFﬂ§?nﬁgé%%ﬁﬂ@?ﬂ“&@%ﬁ? g@?@en and/ or printer
and/ or speaker f@raceirgRc@W M9 an "BEHHINRe i CAURL | BeIRIP s cRMEDN s%nvéé%a@@,l

di sks, CDROMVE, nmmgnetic-optical discs or other discs; RAM, Ve, EPROMVS,
EEPROVE, milgpietsi et rthgppioyaledermehpdwhemmade firgsuktcbeomppiscambbideyabansd or
nouse i@r acce ﬁiggmﬁéﬂmlh? tﬁﬁgk"process" as used above is intended to

i ncl ude " any type 0 conpu¥a}Yon o?'nanipulation or transformation of data

represented as physidadnceewith afl@E80danéR, of PiRe PRERARY \WKcTRedTBYb & CHAL L]
reside e.g. within registers and /or nenories of a conputer or processor.
The term prlisgedsoret ifRdhqdagvised j o greghqsk piberest toe dypamigr cal setup Llompyises

di stribute r&fidiﬁ%fe% x%ﬂfeﬁo.‘d%%iﬁ setggmrﬂgﬁugﬁ&y WrifvkCES My conmuni cate via

any conventional “wired or wreless mruni cati on means, e.g. via a
wired or cellul an atelréptroneitinah wandodanea «fothp yiresenthe divoloked walije@smitie,
. The apparatus of the present invention may |include, according to

Intern
cert ai igerrﬁ]%f'd? rentes TBitherprovidgd it msthodnidinicie e dyabnis sRihssHP CORPESH ng or

otherw se %Q)ov%liﬂ %Qwa«aﬁfqu%%ﬂl%ﬁndvﬁ%ﬁﬂﬁh%&@c@é whi ch, when executed by the

[
. . a
machi ne, | Iene%ts sone or all of the ‘apparatus, nethods, features and

functionaliti es Infactdrdaricaweitt iaorengivoimersnd e goeschéy disetosedh subjedtematétri vel y

or in additjon, the apparatus, of th resent invention i ncl ude, .
accor ding LTCds OAF TUGRBORONERT s SR MR SR PRI (0 ASHROMREses
2012/ 12051QR61dih k204 \ARRAS 2 frandbimindaYenikli ch may be written in any

conventional programm ng | anguage, and optionally a machi ne for executing

t he pré@ram suchn ascdsdancaovith japi anghpdimend afethe rpagsepilly gisssebsphicdrmeifirch may
optional |y tlllje?e Clgnfei G ed 8% %%@iayate%go i hgr(%acfrg)rﬂgea Crelan\{\'ict(r:1 lt Qe ut ec%(r:nhirirs]gss of

t he present i AventT on. Aﬂ% 9 He "te4¢ Fﬁgs I ncor ora&edikerePn y

providing a new value to a master information block (MIB) parameter.
In accordance with an embodiment of the presently disclosed subject matter,
there is yet further provided a computer program product, comprising a non-transitory
25  computer usable medium having a computer readable program code embodied therein,
the computer readable program code adapted to be executed to implement any of the

methods shown and described herein.

Also provided is a computer program comprising computer program code means
for performing any of the methods shown and described herein when said program is
30 run on a computer; and a computer program product, comprising a typically non-
transitory computer-usable or -readable medium or computer readable storage medium,
typically tangible, having a computer readable program code embodied therein, said

computer readable program code adapted to be executed to implement any or all of the



S5wherever suitable operate on signals representative of physical objects or
subst ances. The enbodi nents referred to above, and ot her enbodi nents,
are descrwbediz/nosetail in the next section. AnPCTARZI YOF0R72
occurring in the text or drawings is the property of its owner and occurs
herein nerely to explain or illustrate ong exanpl e of how an enbodi nent of
the 10 |nvent|on may be i npl enent ed. Uhless specifically stated
ot herw se, (fparent fromthe foll ow ng discussions i s appreciated
that thr ougmfélm st Heovep el lesaribesh grgeudisiio rappragiaigd ﬁﬁﬁgalt}ewﬂrsag 1§ yeth thes
processin t ; t drng ,
calculatl%am@u&ﬁgﬁgFh&gfﬁawﬁa£%g§%#§ ?Hﬁm% hﬁg§§§%g1 uﬁ%&%k gg?i?@?hg
generatrn@pmaudﬁsﬁpmmduﬁhagwnhtﬁteﬁebmgahahhngmytmqggﬁﬁmedmwgacompuwr
"det ecting” associatin super i nposi ng "obtaining” or the like, refer

to the act .sarrlaétrd%rstlr&?@ge’%e@eo@sa @Nﬂtﬁsesr OérbyCang@terqtgptg%teeﬁ?mBrwr
processgr nﬁr% t or
transfo?mggﬁfﬁé1 é%?§§§%§gé‘gghg yS|cg$k@gﬁg%ga§ﬁwféﬂg%%nlckgghgﬁ gl

wi thin thenommpumumgcew@menkmdﬂ¢QMSMQesnﬂnmmor menories, into other dat a
20 simlarly represent d as antities within the conputjn
Systen s menor | U VTS PRrERO SR TG it tsel GG display
transm ssi @n, ofy dj %@h@ﬁte@eéét&%s or TdiRert @&ﬂbut@f)rﬂh‘tﬁtﬁrdevsr&ouit&eb%nﬁr eadby
construed to cover any kind of electronic device with data processing

capabi | i ti esformatinysiiahgas bw,fommjloef used byl pmgtﬁnfrrgteéxlahpnﬁe of gb¢ guetheds and
COMPUL £ WSRAYGE Sup R TR e SRy T B TR GRLLRD. RSP PLREARER! S

(e.qg. processor OEORY
pr ogr ammablig:1g8h € canp@yr (rloBaMs, incdeBbideic with SRECHIf dICofl (A embadlﬁréngldm}w t
(ASIC), etc.) and other el ectronic conputing devices. The present

i nvent i on MESFCHeITBRIEM; Ly, Orretleﬁgncrl@r igpgof tthe inyeniigp phown andr dsgabeshyy
specific t t | ar g at b ers,
30 ayst om GEREcua & B G MRS A0R A oy RRRL R, Y Bl fRsdbP e
appr eci at edohveationdii I&rstoaalmquhm@ypm&siscm endethtion @ankeyprggamhablgpdévial pl es

of operation clearly and briefly, by way of exanple, and is not intended to
limt fhe SESPEPHCT tHLIPGHRABH F@ﬁpttegaﬂvlffapr PERRESOL, gAher general-purpose or

2012/ 1205 195&]_1/1@3 2%%‘[%@&17 %sed fof pro&gﬁ% ol ﬂ&t&%&ﬂ@%@cre&p gﬁcﬁ&' System

br owser, tem veéersion, or 1ndividual | ements separately
listed heremWonegddamtﬁmeddpbymchnmmnmamahmk:amdnaWtewﬂavaqﬁyaha¥ﬂ®e the

sane struct Any suita n vi.ce, h u
sensor, OYReed et b B oGRSV TR e TP 2
by the app@&%hu%:6ﬁ6pﬁ§ﬂ%@@&w§QQM@ RAAARSC hihd REyHIGFERHNM oMY fo? Yict Gine.
out put devi ce or dlspla¥ may be used to display or output information
a

gener a28d Byettpian dppagsat as usgddahnee ho drernsldvin 1@91@611@9@%@@@ chepeiation Apy

Suitable PLESERAon™Y PERIRLENECor QuECTRISHO) GENSLate 10, rIRL on as

per form f upaticmnalal Wheh Hes otélrest ftelrdeleng ﬁﬁklnstélgis&i@i @n@GﬁﬂJHieﬁfdnéﬁd)fChat a
storage e.g. conputer nmenory may be used to store information received by
or gener at EAMPYICE (96 MY Es $AOWIMRREPCEBOE ANPRLEs e sBIZK. PIGABHIZOWE! i i%es

shown and g@ﬁ&@?Qﬁgmﬂﬂﬁﬁ&ﬂnq%%og%ugﬁMhﬂ?d bet ween a server conputer and a
c

plurality ent conputers. These or 15 any ot her conputerized
conpongfits shown and Thesaovbeltvives enay o@ymooicaknviaatng betveseonat warmsledbives
via a suitahl conpu{er net wor k.
wireless digital communication means, e.g. via a wired or cellular telephone network or
a computer network such as the Internet.
The apparatus of the present invention may include, according to certain
embodiments of the invention, machine readable memory containing or otherwise
30  storing a program of instructions which, when executed by the machine, implements
some or all of the apparatus, methods, features and functionalities of the invention

shown and described herein. Alternatively or in addition, the apparatus of the present

invention may include, according to certain embodiments of the invention, a program as



BRI EF DESCRI PTI ON OF THE DRAW NGS 20 Certai n enbodi nents of the

present invention are illustrated in the followng drawings: Fig. la

il lustratwe 2012020510 art multi-1layer cellular network coRPTiIBiNZ0R0T0r e

25network regul ar radi o access network and a rel ayed radi o access network;

Fig. Ibis a sem-pictorial sem -block di al%Lam illustration of an upgraded
I

noving relay with nultiple (two, in the i'l1ustrated enbodi nent) nobile

station functionalities and nultiple (two, in the illustrated enbodi nent)
base st ati @hoYauvikich gl tietwigien Wsay son tratiped proyipymatielgnginge rigdraptigyally s

used herein Lo P E;?ecﬂti[?%? éﬁ?é%g%rﬁ chay a3 N9 TRt fap éf‘%ﬂe%l?ﬁﬁl%o?et a}:: g'”

functionality an nor e novl ng station function

2 is a genevmpur cytiitleehayr eptidfnalgthwocdnfigaiagos aviévasdd P geaaethcerovitnghe
relays, all according to an enbodi nent of the present invention; WD
2012/ 120510t 26 1%¢ oewnp invepgon. Any of hegteadhipgsyincpeporied Hereiynpadp| e

nobi | e st atj 1 It 1l gg@eﬁi L i to
increasg béil}%v%vg#ﬂ’ﬁ%hgp%%hgéo&?%%fr?aelggbg@ﬁ@ nu @y%@ an\r?g(:?%%lsgb%{é%r%%rs or as
an al ternate "hdihe enduwdenecra$ refeiced tadhimgyet andnthermoothodienmntspfard Hescpbak ent

i nvention; 5Filq. 4 depi ct.s usage of a secondary or additional base station
funct i onal I9F{LIR s s SCHO%f f ect "hot" configuration change in the Base

Station functi onglyl adeHsinecariANd WelexMBRARINS MRt YRPBriRof litsShwrdPshasecond
e.g. primary and secondary relay Base Station, all according to an

embodi ment ogfurs herepy msehi Lo expéain poitustrate one exdpje ob hoepingepadieenivbdee of a

second?{)y base..stat i %n.fu%cti%agl ity in order to 10enlarge total throughput

of the' Vel &Y HBBY M&YNGYEBPERSYI Ty relay), all according to an embodinment of

the present invenilés@Rpecifically skit@l otheidhe§d, 6t Sppah@rt oM thatfbiodvial diseyssitals,
bandw dth by the m nimal avail able bandwi dth of a radio |ink along the path
to the cor & Isgpprogeatest dinhBreughant BerpesifertongdisqusEoRy, aiEANZ] RRARSNTUCH 7S,

"processing”,  "computing”, “"estimating"”, "selecting", ‘"ranking", “grading",

"calculating”, "determining", "generating", "reassessing"”, "classifying", "generating",

15  "producing", "stereo-matching", "registering”, "detecting"”, "associating",

"superimposing”, "obtaining" or the like, refer to the action and/or processes of a

computer or computing system, or processor or similar electronic computing device,

that manipulate and/or transform data represented as physical, such as electronic,

quantities within the computing system's registers and/or memories, into other data

20  similarly represented as physical quantities within the computing system's memories,

registers or other such information storage, transmission or display devices. The term

“computer” should be broadly construed to cover any kind of electronic device with

data processing capabilities, including, by way of non-limiting example, personal

computers, servers, computing system, communication devices, processors (e.g. digital

25  signal processor (DSP), microcontrollers, field programmable gate array (FPGA),

application specific integrated circuit (ASIC), etc.) and other electronic computing
devices.

The present invention may be described, merely for clarity, in terms of

terminology specific to particular programming languages, operating systems, browsers,

30  system versions, individual products, and the like. It will be appreciated that this

terminology is intended to convey general principles of operation clearly and briefly, by

way of example, and is not intended to limit the scope of the invention to any particular



15Fig. 7 depicts the usage of an upgraded relay node in order to generate
an alternative radio link path to the core by switching to an additi onal
e.g. secomoani/nzodinl e station functionality, all accordiPeg/ILwizmsoerebodi ment
of the present invention; and Fig 8 illustrates an exanpl e dynam c
cel |l -setup procedure using, by way of 20exla]rrpl e, two relay base stations
(rBSs), all according to an enbodi ment of ‘t'he present invention. Fig.
9a is a sinplified bl ock diagramof a relay resource manager (rRM of a

rel ay accommgﬁgnm&damgﬁju PRAKAINGF SYHRIM pOEFESSE, PYPmt Yasion, or individmply, 9p
is a sinpl d, bl ock diagramof a relay resource manager (rRM [742] of 25
an upgradecﬁ)é ti -elenent) noving relay according to an enbodi nent of the
present inventi (EHlements sephia@ly liiktéds Hereh nidddf ined H alikindi aghgoneits aade! ay
resource rranager‘éea% of a relay that includes Stand-al one subsystem
accor di ng RHCHATIHBYY nRsnhe s1me F’F&“%‘f*résent i nvention. This subsystem can be

added tg the Up%ﬁ%@%ﬁ’taﬁﬁ@‘ﬂ%@ cfe? cBYsukR a@hdEho ttlﬂng&f';{%' ﬁélg()ll tm‘é bOREGERLL 1N

an emergency no s aswrp fie |agra of arelay
resour ce naaagete ¢ RUervake @ro\ed@ynﬁmanhutrgl arccivet enyndie nppirgns swd vinetbods
application for i - encapsul ation. This WO .

0% 0] 2051 0BT H0SGETORIFIR 38Y SHiEE RUNE T EE pPTIERIEE HEDE added
to the upgaged bebaput %f@ﬂﬁm&l bénetRed Byt epetalsune hedRls Mk adiop

encapsul ati on. “Conput ati onal conponents described and illustrated herein
can be i npldesmsibeéderdn.i Any gritdle progessr hay bexampdxed @sCMBPUW$®ﬁm| ts
such ay bUtin 00t atl Innglstcf% rlbed(fllélrsetlrg)(ran V‘tl)‘SI 0 dir?UIrgsoroﬁ’l I%at du rra Re rocessor
progra bl'e Wat e devitees dLer 2Pt hot"q § d"{o p

sof tware prt@gémpﬁﬂheu@ﬂaqmeﬂd@er@d heast Aan @ulkdb‘l@&ﬁh}hﬁ@lﬁﬂ rdatat s@csragee@gabl e
medi um and executabl e by at | east one processor, or any suitable

conbi nat i oﬁomﬁéﬁeé@iem%ygwcber ugeds i?n%@lieolﬁﬁﬂm@ti%é%émed ARy OIhEeNEEN SR BY B3E one

parti cul ar g&&ﬂf@ﬁcﬁwg d dcritd g&lonﬁ{)‘[l%y H3whl éhrdaciés%r)fbe(afhe%iﬁr}na hch

col l ecti vel have orac escrl herein wth reference to the
functi onal bealiadedhétwieon qu%ﬂe&nomﬁ@ﬂ‘er exaaplealityhd chemapaputeraylhoe or

di stributed over several  code sequences such as but not limted to, objects,
pr oceddir es 207 (Y| CEPUGHEE iSRBWORFHES SPOYR dRe Sreihrdyhssin g AR cemmgiidever al

conmput er f'blef%&eﬂ‘?ﬁ&ﬁbefv%@'v&aé éuYtaﬂB%Bﬁl BtePHAGLEA ST | Ca' l'y. 15Data can be
stored on one or nore intangib uter readable nmedia stored at

BRIEF DESCRIPTION OF THE DRAWINGS
20
Certain embodiments of the present invention are illustrated in the

following drawings:

Fig. 1a illustrates a prior art multi-layer cellular network comprising a core
25  network regular radio access network and a relayed radio access network;

Fig. 1b 1is a semi-pictorial semi-block diagram illustration of an upgraded
moving relay with multiple (two, in the illustrated embodiment) mobile station
functionalities and multiple (two, in the illustrated embodiment) base station
functionalities, where the term “upgraded moving relay” is used herein to refer to a

30  moving relay having more than one base station functionality and/or more than one
moving station functionality;

Fig. 2 is a general architecture of network using several upgraded moving relays,

all according to an embodiment of the present invention;



one or nore different |ocations, different network nodes or different
storage devices at a single node or |ocation. It is appreciated that
any conpuwenotanesigt or age technol ogy, including any typ@COiLEIZ0MGE Or
menory and any type of conputer conponents and recordi ng nmedia that 20
retain digital data used for conputing for an interval of tine, and any
type of information retention technol ogy, 1|$a'y be used to store the various
data provided and enpl oyed herein. Suitable conputer data storage or

i nformation ret &g drslcaisparet o nHAYPlE HepRildestappradatcgenaliiice inj an pperadady

secondary, 1] Qr f-11ne: | hS. Of I . unt or

cat egory oTrA (%Iﬁid%lﬁ%&l 13 yo,r&)gcfit?f1 Itllaér;lgaﬁ \iﬂg (lggqulfh o %ﬁ??{?{r%%ggﬁlga%%@}s{egiog%?l y,e

addr essabi Ibedirgrs @apagi tiysrn@erhor masee akndc@d@pgy dasanbatitienhoiCthe igedased on

any suitabl e technol ogi es such as sem conductor, nagnetic, optical, paper

and ot her s INV$HUPIETAl LED DESCRI PTI ON OF CERTAI N EMBODI MENTS

Archi tegture ang;; i I L@t eart . | ..and
5 (iﬁ%ﬁ{ E téts Ql@fgrear;f* & ?ec%ﬁd%r?ﬁr] aUErlr%%{er?l lfa@@%‘{aﬁ()n ?ﬁncﬁ%ﬂ&lﬁghma

traffic informti ween each one o e e stations, throu any

hi er ar chi cakdecab lafifear "hdfDcVIE ARDSADRET il WROB2Jc0SAAF2 furRQonalitppeinggy to
any destinﬁti(&n e.qg..a.mobile st?tion inoége sane net work o(iafran%

desti nat i oRABHVET BEChATLTH BYNGFK 2 et N S6F e <o DDA AR SRS ATRY PESFi gs.
la -8. A sa&ditdhof] hQbrdiReiAa SR B MRS profhvRkKntidk SO known as LTE (Long
Term Evol ution) is presented herein, but the sanme principles, nmutatis

mut andi s, may béiapplemdisttbe asaeehdler aeehidanl bae sldtgh dpngiemmalitykin order to | n an
exi sti LTE cel ] ul net wor ach nmpbil.e station is typically identified
by ts "0 T o HroPEpR of B8 R BbUE B LRl PP afiPisidiab o dy
routed threxgbdaient Bf GepR&e6htiMidnyiogat eway ternmed P\S-GNusing a GIP tunnel
to the base station and fromthere to the nobile station e.g. cellular

t el ephone. 101 n Hig -t derinische leafation 4f metingt kandsvigth by, thernppigwy agajably ar
system uti Li zi ngqe d;: 36, . A ted
through. sevariPRCH EPRREIALIOR, Beer e L R Hbra IR, BEPEBLgi Rl O

Hi er ar chi calhe mesdnulnaentivet, wor ks e.g. TS 36.806 typically suffer from

backhai%)ng bott| eneck issues; certain enbodi nents seek to reduce these.
For exanple: 151%w{idapichetigysagap! 58 yhgmdeedely pafde Humist IQRCHEAEets t hey

are able t %u&fnﬁé%é; ragﬂ@?inﬁ%?rto Qhe RERT6Y %wﬁt@ﬁh%tato MRVAQRGLSRE Ve, | Bclbs to

provide is [imte y the 'nunber of bearers th a nobile station

funct i onal imopilesstabphdubgicmnkigt ell atétredingrtben afibddeacrdrd thh atesentnoixnitien;
station functionality is able to create nmay be increased by using several
nobi | e staff®n functionality devices in the noving relay. 20Different

nobi | e stations (gt jj@5eas&onReetAthié AyhdficS@MEsefRY pediBt AX¥inBBYy Beay of
20  example, two relay base stations (rBSs), all according to an embodiment of the present
invention.

Fig. 9a is a simplified block diagram of a relay resource manager (rRM) of a
relay according to an embodiment of the present invention.

Fig. 9b is a simplified block diagram of a relay resource manager (rRM) [742] of

25  an upgraded (multi-element) moving relay according to an embodiment of the present
invention.

Fig. 10 is a simplified block diagram of a relay resource manager (rRM) of a
relay that includes Stand-alone subsystem, according to an embodiment of the present
invention. This subsystem can be added to the upgraded moving relay in order to enable

30 it to operate in an emergency mode.
Fig. 11 is a simplified block diagram of a relay resource manager (IRM) of a

relay having an internal router service application for multi-hop encapsulation. This



served by different nobile station functionalities. The noving relay may
give different priorities to different nobile stations by using different
bearers wWohotif2pspent prioritizations that are all ocat @dTib201reseezne
nobil e station functionality. For exanple, in Fig. 3, the maximl bearer
count avail able for each nobile station is b. Mbile 25 Station 5, Mobile
Station 3, and Mobile Station 2 each use” 9UEarers. In this exanple it may
be inpossible to send all 6 bearers through a single nobile station

f unct i onal ireyter epHee eppdicatiqrornfhgriddedivahe upgrada 2lay)to epgblytdedoestepdeday al |
6 user bear 1f 18 ' use an additional nobile station
functionalﬁﬁ%ékg% P%§k§@§§¥b%§¥%ﬁ?tionality rvs 2.2) which adds 5
addi ti onal bearers, which enables relaying all 6 user bearers. In the 30
exanple, nobile station functionality rMs 2.1 relays 2 bearers of Mbjle
Station 5, usin§BHEatonghompongpfs detsrided egd %1E§rat¢%hﬁr§macaﬁa*§éngaﬂ%fiw
funct i ogal i Yo aiel (WAL 6 SkahbieDed BRELLANALY EMBTod AP 1R EHbl GeBhAt T on
functionality. Mbile station WO 2012/ 120510PCT/1L2012/ 050072 - 21 -
functi onal iMhSIrduBuis & gad ayysystdrepro gamnmableghadd baarderseusichgs has sotslirait¢don
functionalit&}ggg 3.1 and nobile station fqﬂctioHali&%>rNB 3. f. The
maxi mal  bafddi dr e i% 4y RS Pragra (0F° P eh @ At AF IS VAP 8Bl CHBRUG dt h
of a radi o réddakleahQhgtane ef?@éulfhbtl@téy?gtrl%ast At pRocaf®l & ahil Juitdh1Shausinkitat t he
maxi mal total 5 available bandwidth to the nobile stations that is |inked
to nobil e shaedfor speadid fonetidnal/comPneni may beriferewddy ankepaltemtass tsequedi@of i nk
avai | abhe bapndw dt e.dq. th 1. ni pum.of t.he bangw dth of radio link "a" or
T RS R Sy 4 8B AP o BB B Pt s £y T
order to enkafi®ed hBRidwanh réletenb@adie dtikcidyalCaniRathtg @agibnMabir laripial i on
functionality to a different base station functionality and using different
10 pat hs ofthq ¢aipeaneniemgy be distiantehpecr sppgralesodaspeuenpes sochy as dut pofdimgsd nal

bandw dt h i.abl i tati- ' i .S, i mal
avai | abl o Baraopur e ankord; AR ddEbLaRRab Rl Griais iiBeRl T8
si ngl e nobicbmpsteatileemwhichngpicaitabpdryte sphagistielyed herein "r Mbil e-station")
and a single base station functionality (also ternmed herein "base station
functiopality rBRi)cdn @xail babhe or hbrd tAUINPESmBfterTeRiabR HE@h | Bbred at
functionality rM5 1 and nobile station functionality rM5 3 is 5MHz due to
the |im taondar BeralHereat lacpgonsphifliceens petviodnneden of Hidfeagnt siprage deviceppt | e
station fu [We) i r 2 is distant fromthe stationary base station and
is relayedgﬁ%kg@?ﬁéﬁxﬁg I'Te station functionality rMs 3 or nobile station
functionality r 1. Usin singl e base, station functionality and. a single
mobi | e stati on fulicpBai Pootramatdent fonts wribr bk rry deans G o
bandw dt h fes@uigeas Mhbryandhaly bt &)ﬁa i @inpbn6iits MaD Ird@rdPh@inicamh thagnd
its avail able throughput is |ess than 5 . But using an additional nobile
st at i 0ROf urﬁ@t@inoﬁwlmfyiaianumbfqrecwﬂmr@n ferupe tipispal i alytimps apd (aygtypsoeh
nobi | e stat| cl.l [ ' stat | t ' r VS
2.2) enabi dSBRARCAREh eotbley. ok BERHPR bPreCiPi:Rlt 10 pp iy b
functi onal ietiplayW® Herénd SuiZdblérobinpetes idatai Qorabelvetintom@abiidry rétdMBicd spp@ratiny
connecting nobile station functionality rMs 2.1 to nobile statiagn

f unct i onal M4y pfiBde apRFHUHYBIChdS BEREYe ACqOUARY i GHELY Py ok ligepwhichds RbpY e
station fu I Qnaj.i Ly for i t S

usi ng 2VHz neld%lli\]/b e:vfﬂe Oé'ltv%%l ?ltl)nr% 7 icsalt L‘%ts)lryng&ZMq-i??aﬁP i sa%%gé&%gtglg E@ﬁbﬁ%}% i ng
capaci 2§ ofacG&Mibiliayddtiessbiltthrapghiyupeddrntibe ankiener8Q use ahdhevhi¢hnisttasédon of

5MHz per nobile station functionality.. But addi ng anot her, base siation
et L onal PENY AU OV eas b el Brvn el e nict BT i St dt h

of 10Whz, e.g. by serving sonme of the nobile stations using the first base
station functionality and the remaining nobile stations with the other base
station functionality. W) 2012/120510PCT/1L2012/ 050072

30 DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS
Architecture and methods operative to facilitate transfer of control and traffic

information between each one of the mobile stations, through any hierarchical cellular



- 22 - For example, as depicted in Fig. 5 Mbile Station 2 and Mbile
Station 5 are served by base station functionality rBS 2. 1. Mbile Station
3 and Mobwbeostyiabiion 1 are served by base station functiPCRmALIKY0F0BE 2. 2.
Connecting nobile station functionality rM5 2.1 to base station
functionality rBS 1.2 and nobile station functionality rM5 2.2 to base 5
station functionality rBS 3.2 yields a total™ 10MHz bandwi dth in the nobile
station functionality rMs 2. Addi tionally tunnels in a hierarchical
dynam c celtonslegy oysy dastimaios et @mopie iy hin geckee nebsyk oapey deshinatiqgiay be
due to the ' - - 1.Qr . high pro a
ost  connedHioAR e ORHE R Phod 0EscTS] SR e 1 Fied B CO0AR A ¥
decreased HY; BePRgcHeMehalwirbpilbe kadwh ia@ M. FRINCoHOMain tHvekitios) igp@sdrielr ent
radio links to the core each, optionally subsequently, sending.identical
data. A sehg&inthvhthe e Daaciplre MEpis altay i MRS anigd b anég‘rlfaﬁliCU\é‘a]t 0

i gnore ghecgﬂllggtirg%;,g& packets. Alternatively the duplicated packets nay be
filtered by a dedicated server. Alternatively the duplicated packets may be
filtered by theIpagexisthior L €XKapihhler mswaidpiach ewbile statign isSypiNaky identBiatthyon 15
5, Mbile Statio , bile Station 3 and bile Station 2 e bi |
Station fuRCEMBILL 7Y ReRRENS: iSRS AP & dveb i o bR ot Tgpeidyan
decrease t RgngRavEE Abway RIFKEIP\QEIWN s RSt GTPalAk] (& HRWLE sHRORARI ORVE.
sends the sane dat ;wiwa) through nobile station functionality rM5 2.1 using
radi o |i nk there ta Ge mutile stagparizoeelfulgndelehvaki ty rMS 1 and (b) through nobile
station,functional.i.t 2.2 using radio |ink "k" to bile. 20 station
Funct Shai ey v u skl Sy ma E7 s Ao e (e RolR ofiangi Aty
conmuni cat icRéndét @nhds S@&MlasTIS 341806 ahe phskienB rbinel trdugtaftdefal FinBRRALY &
station functionality rM5s 1 comruni cation data is sent through radio |inks
"a" and "brouted to the padrassad mobHo st8tiPbnal syst ems, the handover mechani smin
the LTE cel | ul agy: L.l owg: . i i ity
(oh8 11 LTE) col T al i eR Rl Bl st 1% e bBH5 R PLuRE rithBhadoiind
LTE), and oottleacdksistuee, deitnik cgptaddirhgntofecked gllbar thag:. basexaatpdd:i on

functi gal ity (neighboring eNB) as sensed by the nobile station (UE). Wen
the base stati oMPERBICIEHBREPE AERitady the arbeLe| Reprasn ey 219 e HetisHca

threshol d and QRfePhf bdigerDel90005ViR0 {élzw; gisir '%blg %@E}otv}’dei i hﬁﬁiehi%{ly thé AEmBasE

station initiates a hand-over request. e request goes directly to the
nei ghbor i ngf baserssthaitd owbde stahpwligirtivhaditg oy eblasd ngpateh epimirhbaryof rea@ge ment

entity at the LTE core. en .t he. nei ghbor base station acknow edges the
and: over 14 deRptiTy HEIPREERGETIOR SUnGscR AR IRt By SR O aRA TS SrE hobi | e
station. Am@ilelmahiryRiBadilly bevithean ey BoBY rhigy.gener at ed usi ng movi ng
relay WD 2012/ 120510PCT/ 1L2¥)12/ 050072 - 23 - nodes and utilizing a

sui t abP@ hand- oVfferent mehile matipns Hiat aterepnnegiedhint thedsafgrmeyving ¢élay gnayobean
alternative_route r eml o . upgr aded..r.el node_ by, sw t ching,.
communt cat 1EY ATy B PR R G, The B9 M it

station fumpgbiiaealibt Yiffcldhe MABR PstaIAL | By Shsadd anffemyt beered vall afiffaicst r adi o
link route. For 5 exanple as depicted in Fig. 7, nobile station
f unct i onal iPEYTIHAASIONS ed gre gificatel jtp khe' same; Hobifg datien inshpRmit: 408 ehirpplet he
core and radipg, | § nie"wiAs @ Q%C%b‘lﬂnga%q'l 1L DK eAdh RIGBRE stfiofiYS SAbMiEe to
Mbbi | e St a?llgongG and rﬁ‘/?)’%laﬂ%e &ation 5. {fgoon a Frclrhggé)r ed Seavgntl, for elxearrpl e
a det e2f ed Staihind, Motklecfitadiant 3, addNobik Statisradicach isek Bdaters.Mblhik exahpltiion
functionality r 2 sw tch ni cation and use "1" as a_ backhaulin
radio |i nk.ma%’ blc\a/slmposm le to send alfgr{;'gélrers through a glmgle mobﬂle stat?on funct(fonaﬁty g

(mobile station functionality rtMS 2.1). In order to relay all 6 user bearers, it is possible

to use an additional mobile station functionality (mobile station functionality tMS 2.2)

which adds 5 additional bearers, which enables relaying all 6 user bearers. In the

30  example, mobile station functionality rMS 2.1 relays 2 bearers of Mobile Station 5,
using base station functionality rBS 1.2 as a base station functionality and mobile

station functionality rMS 1.2 as a mobile station functionality. Mobile station



10 In an upgraded noving relay as shown and descri bed herein, a handover
mechani sm may be used in order to "transparently"” (to nobile stations
served bywoOReizmoiing rel ay) tenporarily shut down one ofPCThE20028%0%X ati on
functionalities which resides in the noving relay. For exanple, as depicted
in Fig. 4, Mbile Station 5 and Mbile Station 3 are linked to base station
functionality rBS 2.1. At sone tine relay “45 resource manager rRWM2 desires
to tenporarily shut down base station functionality rBS 2.1 e.g. for

mai nt enancéundrienality pdbpdrceelays ihg eemypRvR € basraridesinea Besestiatonofynctionality
functionali rB 10 I . } $Si on power and increase its

m ni mum reéfé;gééld%dﬁtpégl eoﬁt%}%\p@mltt{@alté@%mzhd, rel ay resource nanager rRM
may command basé&hstnadximnl Bandeidi ivadypicylly BRitdd By e admhabsweilaibls bandiduim
received threshgld, say to the m ninmum 20 received threshold that was used

by base st &f pdndip binkialdggdhs pythigsore. Fongramnle. it Gedossghdhe makingy total
functi ogal ity s Sht 1:$5) . S ASIE S S -nower
that wes uSe by BauSidy HARSHRRL PR s TEK4 B, MO AaRThAS AR
trigger a mbiSmais Iancbbethenlewhgnadimlinkesuildhla baridwidthharpdide eninfrmomdb aise

station functionali rB .1, to, ha station functionality. rBS 2.2 of
Vi | oot abreiatL ik akenn & b rEaTEe Wi ity BRk REdn AR e andyfan o
cel | - set up sRkiBk GUHER Bl NG: gﬂg%; kP leBlaBecdthet YR8l BhdRARE 1) abihRBEnd Rage

station functionalities -- s). The relay has, in the illustrated

exanpl e, twewhilglstapiopdyectpnalitydng, diff@sat hasanthtiopSunctipnalitljenduisingediffergni ons
connectged to.the relay use rBS1.1. Ln this exa e ,the rel.a ses the
seconaly PRastTERE e Fned bPusrhTte RS Lot BB IREUE, o
timng par anEldicsfor3NdRRI dtaidt Rint@shalNBbisi SMERNTRE hedirhdl dvaBaklebendisidig
nobil e station functionality rMs1. 1 qgf or backhauling link) through its
servi ng relfey thysdatonatyi base petion. () shdOMIEnt Usingt ar gpglp podder deti¢fanager

rRML want s e ils i ' ase stati .
2012/ 12051 PRI I I0 1 SIE G E B AMOFR Suloh?fRord B sBle e spaion o o,
nore of: ffameiohality n@lgoatametleh&einCc€bdsccemtie@r funapmehtsy rBS'8l khcbangiubilt h,
PLMN i ?gnti ty, M MO configuration, or. ar]]\é other static cell paraneter),

rel ay IesodioBiph RPNl nednatifeg MY ¢ gad &apilp ados fupictigpality tMS
functi onal it yvi Bk 12 iheQirhitRiof &R IshAL, G nfoBNE kEHERRIANRoAR) up Of its
paranmeters) and 5 handover all the nobile stations that are connected to
base station fulMohierédtionyfund®hality trbSod ssalistatiiram tHeustatonarydlast ytanBsdnd2,

.g. by | i ng .the . f b tation functionalit.
FBYL 17 ana ) FARLdDnG ERPH A A0 P BopEb VBT Spudeo R tion wanLebal i ¢y
rBSL.2 in ormer. e 4 aﬁ%m%é RaRnAthANRakQ e a3l fe HObNEagiNErhBSodRfyer ence

signal of both base stations and be able fo handover to the second base
st at i 0R0(r BSbilR) stationD fyngtiphedite xXHp Reshadsi bandstidthi wrowss wsthcehse dYlebile o
base statiqQn functignali T BS1. 1.usin ink "a" .The pel e rce
ranager 1 ROyt ARG pPOF R i BBl Bhue oy I b SKHEFRRY e g
par anet er s an sddftionAigmbbize basen Ftditioaalid UnGhémiradthdion funtiiomlity avs 2.(@g. by
one TTI (1 mllisecond) or several, such as 2 - 9 TTls or less than_ a

si ngl e TTI bodh pobike siaten fyictignality fS i2skakshaobin dtatian AaertionaliHy dVhge2t he
base stati I I Eowe AP : : : to
2onrz (or LB A TBERERe T e PR B i G B PRV M o
l'i mtedStomdbilé shtion fBMtionality VMA 3 eBhibg comnechieg efdbie tsedipn durgtiondlity rMS

(optionally powerjng on nd .setting up base station functignali rBS1. 2
Lo the destrbip Eshes &a?%n ?%ﬁ“%‘i*?él“ﬁpé&fsoﬁrﬁnadn%f?o%%}&n peBineas 2 Bh ves
to base statiwR s{aBfThREBhAILY VBSL. 2 using link "b". Afterwards relay
resource nmanager 20 rRML may optionally, e.g. dependi ng on predeterm ned

turni ng-of f cri tlerdpagxampe MdtilerB8ionll inuongleMHnashymbgdeweationrd deciease

interferen 0 pbase station.functionality rBS1.2 or.to a ot her. nearb
bace senti opris BRYRWEA bR LORAHLYo TR wnfl o Bl 55 >
resour 8@ NMBOAGEHmitafid oPEMI®) B mOBilS Baubn fiREoARIRY B SQAUMGCandeRABa e
conprises sone or all of: a Tunnel |Itr€1>gw| 25 subsystem [ 713], di o Resource

subsyst em PRt fyadtionality dartee s\yees ¢pbBP seirveneRbgtusay el bapdvidtibely st em
[728], sui tlﬁp/ih%, C%.Léplb%fdseervﬁg Hme 'EB?"%’He mobile stations using the first base station

functionality and the remaining mobile stations with the other base station functionality.



The tunneling subsystemis operative for encapsul ati ng and de-capsul ati ng
of user plane and control plane payl oads over user plane bearers according
to di fferwotoprizesivti es and sendi ng the de-capsul at ed u®€r/Ipteamesoard
control plane payloads to entities 30 in the core such as but not limted
to any of: nobility nmanagenent entity e.g gat eways, and application
servers. The tunneling subsystemtypicall )221 nt erfaces 11703, 7041 with the
nobi l e station functionality rUE 117411 e.g. over a standard IP stack. WO
2012/ 12051 dPCTranpe 12/dgBgEran Fl&é Mobile Statipre apidr¥ighile gifian §@b@s§P§YQ§1rhY
typical ly Gonshljof GRcdNeigARRY DELHESR LIS S8R SENLN cPildifle one
d, and various resource nana enen ystens and ase s
funct| onal ibhye stB fdhOfioratityt 1S Qtzhe}onhajmdg rf[dstﬁle\étztttdmaﬂunadmﬁh@u@assznem may
communi cate with the base station functionality r or core (of the

static 5 Metwdak)n dungliopdlithgBst é%o%ddePﬂWUPl?(fEnef@%htYO@/lsife?} tQhgses; -

[ 701, 70%b, t ”?(5’!&1 v

i nterfa%e %%%EZ%%]% tg)%%IQ 710% gz‘(’i?kt\télthe glse s%%??agg%%gbl% btlf% ftﬁBUSdr’[:MO]
and renot e fgotienaliheM$Si 2t ual core subsystem may send all or any of the

Si - MMVE | S1- U, Crress es tp the .cor tionally through the T i ng
Subsyst em [ 713] NOHgvaN Egms i oS s B ST HES v ELGPTE o o
subsyst em [f, ack@mbesmeatg This Nal Welde @Y et d}tﬂaﬁﬁ@ﬁﬁtﬁreeotgthe @?stéﬂlla'ﬂa;o'f ghed in
Fig. 6 at reference nuneral 1304 and a Network event handler e.g. as

i | I'ustrat edighnpmbgbiBtyac! # dowraonsestinonthalprobdbsity off kepaskeidicers ay magebedeep
Packet 1 RRELLRT RN 48R W dRligh B MARE Sl R P LKL ShLER, (such

source and tldsﬁ@dre Badhi, @pn@ﬁtty @&l&s@@ucnﬂ?r $ending@ndenRichiQTaid. |A6&)rvéfhﬁath@d’¢£ﬂe@ theTRy
al so rai se events (for exanple in case of a disconnection fromthe core).

The encaps@uBliGasil paskelsarayi e epesyivepe Agnors tefduiplipaed packgts( éétﬁ@/atltéfémﬂtﬁe)
di f ferent rﬁﬁ?lﬁ@a@e%slﬁ] Rk n?a[ be &l e/rédeg,%‘éf%ﬁlchtlé%&n@’ Al&%ﬁ%@t @9 dﬁp

Subsystem toffromthe cor be| n or exanpl e nessage e or

del et e a beaclerts m2pIe faldxﬂect bpthe;i be. Elil&&ﬁﬁlpleazisl da:pldtmirnageg 5, M@:tﬂecﬂtatmcfn t he

Vi rtual core subsystem [ may E)tl onal ly include functionality for
Met hati

exchand? ng 3 iYleP R SR p At PRI hynt eMOhHe > tAiTage sy Wbﬂlﬁ attaiMe
Virtual c Orfﬁnc?ﬂél?ﬁ)tg L9 § @b ARBuMChB I tﬁé %l)reaﬂgord@}to &’é&?éa@@fherc‘ﬁhﬁéé dregsource

manager | ocated 1 nside another relay, and/or (2) Relay/s Server |ocated as
part of th@aslteabemg ﬂxst,vmltakreS‘ﬁhEe\vhaTtagatrRMHNnWﬂE:]satmdia\zi (a thebudiiviRolRike [ 723]

h d S-GW\. t ith t
Stati onf unELRB g EgRi Bet R edar e v ) PoRs SHgvelpsre s (88 by
the rel ay, Jhnqn Vbl mS@MLERRIAnMics L 4a JWVEiR 280 TR amubangnidese

core functions as proxies so that the baSe station functionality rBS [740]
wor ks g@potshitipn a fishcsenatite s sV @esﬁbﬁe thenqtotrmtels:s sgtion héungpippality WOMS 3

2012/ 120510PCT/ 112012/ 0072 ni,.gat e th the bi. | e
station fufctionar g?n ‘?ﬂvéﬁ S[in,tﬁﬁ the core ]usmém Gatf %dﬁvlorcl)lr r%?rt]’ errq & o

proprietar yundmt)ﬁmtty@tels[ 17&51]1muﬂﬂ@aﬁdnrtgltz&s@tﬁtﬁﬂ(bb§b/iﬂdﬁinu[1k7s281 alt‘d)mmnl cat es
with the base station functionality rBS e.g. using the M&C interface [735].
Usi ng the M&C i he eRFyceonvRiqmlisysignanige d}@sd%‘i%éwbww {08 il gelulais

change i (BRIAKS, AR ATHLALS.! B 0P 0ASE AAIKORLT LRGL Lol JofcBS o]

such as PL may conman ase station functiona ity 40]
t o i ni 2bat encasiramdmy esf e cinabiles madbn givEaint ddigdamblolietstiat liok.qubkiyngf t he

nobil e station functionality (rNs) [741] terfac [705 uti ng, and
QS subsys®ERIPYBEY Dasey sipl .fwtlpaﬁi% é‘é@%‘g‘?%ﬁ{‘@ %%étﬁ@@yeﬁeeme it i ons

or nei ghborjingn PBES WHAL theBgse RNBTBMBS §Med @K the link quality has fallen below a

threshold and one of the neighboring links’ quality is better, the base station initiates a
hand-over request.

30 The request goes directly to the neighboring base station or through the core
using the mobility management entity at the L.TE core. When the neighbor base station
acknowledges the hand-over request, the base station sends a hand-over command to the

mobile station. An alternative path to the core may be generated using moving relay



10 radi o neasurenents to the nobile station functionality (rMS) [741] that
the nobile station functionality may send to its serving base station in
order to woaternemaowi th the handover mechani sm Routi ngPamdLIB00syst em

[ 728] may register to specific access point nanmes (APN) and/or create

addi tional bearers. The Load manager [729],,is operative for bal ancing
traffic | oads between 15 different relaygs'Load manager [729] may perform
actions such as but not limted to: indicating other relay resource manager
el ement s suefcsagnduttilizong laj piitadly handayeromeghdnisn.: ARadlternieo grakodsdpisy st em

[ 714] , Rout | ng, . t. [ . 7 r | ati F_ (bl ock
of the Vi reuahEBis  AEArEPRERRY i P urERERPIULF R AR 70
or base st abimaiuniaarict i fosral i tiyiobiBS s[atidf] fuactiomlityl ité y arbasigpmentbil2Ostetidn t y
MVE of renpte core (of the static network or) that which current site

| oaded. LoddngiqRalger TheobgckupymefileostalininBay e an radiginaifg radie Hok wguter ot o
change top i . 1 o gal r ; Wot li.nge L nk)
or to rgqugggg¥e§?dg@g??f%gggqbg% mfﬁﬁﬁ%ﬁgﬂgg%?gﬁggkggfPﬁ%?é@g?@% gtg{ion
functi onal iotder o Mehmuoicateheitth teldosudndngdioi limk "'t ama bévdupoddib ilink imanizgenent
entity MVE of renote re 25The QOS nt [ 730] _is operative for creating
bear e s acEOFARoT &0 CHETUSRER JoraSRBAC BRI Laoh néresradteny 161
bandwi dt h egugRt § ddle&@pgadibehifk Iqslaﬁgn@@amfeom Fad@ddiifil onal nhpacesadite to
the multi-hop nmechani sm ~ The Radi o Resource Subsystem [714] may
conpri se sdwrctionalgly rMSf2 mRadivich exwompeicatmurangarse (1724 1 bagddilongQuedid k. and

Ar ena porter [IrzzaSn][ anddelt?%iloo irllqesre lélr S S Q)Cc%lnta{u&)lcle%ril{eazg réinT%ehrr?‘cf(j)i gr
resour ce subsysten | 7RAT s "Sptatt e For"Teddes ng i'hiter Fer8nde "bet Ween:
(1) rel ay' snB&asE hiyks vkl Bhorasy tharsepirednd ((eaRbMEdtabynd Reved§y the
2012/ 120510PCT/ 1L2012/ 050072 - 27 - base station funptiona[igﬁ‘rBS [ 7401)
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example, two relay base stations, rBS1.1 and rBS 1.2. The mobile stations connected to
the relay use rBS1.1. In this example, the relay uses the secondary [rBS1.2] base station

in order to change cell parameters and/or timing parameters.

30 Mobile station MSS5 is connected to the core using mobile station functionality
rMS1.1 (for backhauling link) through its serving relay base station rBS1.1. In the event

that relay resource manager rRM1 wants to change its corresponding rBS’s (base station



The radi o resource nmanager nmay receive radio quality reports fromthe radio
resource nmanager's local Radio quality and arena reporter [725] and from
nei ghbor iwQ 28B/rejlays’ Radi o quality and arena reporter $CTTh®12/6300T2
resource nmanager nmay conpute the level of interference between the various
stations, e.g. of relays and optionally of the static network. The radio
resource nmanager may al so provide radio r@source configuration
reconmendations to its local radio resource controller [726] and/or to its
nei ghbor i nguicaioRgEy) par@mstere sor e et Iof efiame ttipiga grrameteist sk cprrgn] and

usi ng the

2012/ 1205 18’%%82‘%@38%5%%9% 18‘gntw%wpt&%héﬁ%§%sogEﬁgé{h%tgg%?él I 714]
can opti onghlaynet@MinliC ateuirde Iﬂiﬁrﬁgéra@RMﬂGﬁ{]y aecg.theisieogndafy Gaizeragtatsoror

ot her proprietary protocaol with the nobile station functionality rUE [741].

The Radio re¥8GPEEY abertochif C%eanr%é?ﬂ SpRliBHatiany (SeBinefnite REQMELTHINYES f ace
[734] e 9 h4Sd Wﬁw%%@&&htﬂﬂsttﬂatta?@ Etéttél‘ohs%rktat nf tAGHInARE! By .1 BS

[ 740] . he Radi o resource nanager can urt er optionally communrcate with
ot her r el ays bascagatior Bsouoditys UBSY 3t epsby ltmmrgig hattenfraceioh HoRjer f gasaisi ng

the virtual core. subsyste 5] Encapsul ajion man Tunnel i ng
Subsyst em #4187} fu?ﬁlﬁ%ﬁa %%oé %E} ﬁﬂg[ éﬁangﬁﬁséﬁrﬁ’weﬁe@oms@eﬁ%yst em
[714] are @ﬁ&du@ﬁﬁhysgbm%%mr%r ﬂleen&ﬁieasyatfo% wwebm@@&efvertmefé&m% | or
any subset of these subsystens can be added t he rel ay resource manager

r RM by needignal of botlFbage s@bonsang tui abix ithaedO\mr @tﬂledﬁe@ﬂémmstataprr(eBSlW)
resour(f RN HEE Ex an) I?Mm(gbﬂfzs]tz%tlotnhe 19%r ade%ged(t laztse S?atl-?ﬂ c% g!a)]% glgggell ay

accor dl tO an e I men esen rnventi on

confi gur at e g inktWo ThYps]a @ Rehotinee n{aB§gerq:RM1b1ea¢elwn@eed rdl®y A58 havd figkiod n the
upgr aded rel ay, only two rBSs and single rMs or only two rMSs and single

r BS. fmdgionalgyl wmipegiapgngtens edhifiing dhe biisagiation BmcHonadityy timefmmee .
manager “?S/? QfTT"l‘f(f ﬁnﬁeéoﬁa‘}oﬂéa%rﬁf’@ chfhs St | ﬁlT?sloqqgss SYsh Qﬂrﬂ‘g&grd' ng
to an enbo nt o resent invéntion. |s subsys mca be ed to

t he upgr adédcimyonhd mﬂh@yomd) amrddleradtimoeneﬁahge ﬂ& lbdse stqugﬁafdedldmahﬁymgceiel ay
to operate_in an emergen% % nplified hlock

di agr ah? of Pangweryy fereSentle fFPéIhal&eMI%Zr rfervﬂ MHZa <?rer<h9n¥u§w%1d§h Wit thea|
router ser yl,6g, aRRlihfAN Anl AT pilld kinfied (ENCARMMLANAR. 5 TS, TRNLEL ger Vi ce
application can be added to the upgraded relay to enabl’e the upgraded rel ay
to ef fect ektendeecgt bynepsofiadly powvtringhop emtagsod alpi kme seBOpelvattionligf a

cel Ul ar, COTYE ST A%, SYSLSRARY ML AR TR L) BB BS 5

PCT/ | L20114QQ00860:E Rirdctibedity ©8K1 0l @kneC ampumH-C @,tfﬂeaﬂaramlemwoh&e axlager base
stations and net hods and apparatus useful in conjunction therewith" filed

on Jand@ry rR¥1 poy 10Pf§19b41113’5 Ieegl depeRling |09F1€fdd@@mm®b jreiagiogh cjgria, turn off
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novi ng rel aBS[atdﬂ@(faﬂ}h&ﬁeﬂrfé@fbydjaﬁkgstau(ﬁj,nm e m)bl |l e station functionality, a
singl e base station functionality and a single relay resource nmanager e.g.

Fig. 9a describes detailed block diagram of relay resource manager (rRM) of

relay. As shown, the relay resource manager comprises some or all of: a Tunneling

25  subsystem [713], Radio Resource subsystem [714] Virtual core subsystem [715] and
Routing and QoS Subsystem [728], suitably coupled e.g. as shown.

The tunneling subsystem is operative for encapsulating and de-capsulating of
user plane and control plane payloads over user plane bearers according to different
priorities and sending the de-capsulated user plane and control plane payloads to entities

30  in the core such as but not limited to any of: mobility management entity e.2. MME,
gateways, and application servers. The tunneling subsystem typically interfaces [703,

704] with the mobile station functionality rUE [741] e.g. over a standard IP stack.



WO 2012/ 120510PCT/ 1L2012/ 050072 - 29 - radi o resource nmanager, includes
nore than one nobile station functionality and/or nore than one base
station fwoaebianeswty. The foll owi ng enbodi nents inter RCTALzMZ0300T2WN i N
the art by virtue of being described in the above publication: Enbodi nent
1. A noving cellular comunication system %rrpri sing: 5a plurality of noving
rel ays each including base station functionality, a radio manager and

nobil e station functionality, all co-located, wherein each base station
functional ity i dhepdirael sase pebsygmuiypicalle consitues Bereatewaytietueen Basprone
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thereby toCHBMYEl Sdtoiy Pai %fa"ll(i’qﬂlfun%%?léyrlrfishé74(3d‘i)focﬁ5§nélje‘ihe| Hatiach

i ndi vi dgal .y g rée %ayugl?l ”st%ﬁ&a}rda Kadir Q! es[ﬁBE‘?@SWﬂﬁf

15funct|onal ity for ®xchanging information with radi 6 managers i nc uged in
novi ng r el ay&l, di7eét09tHah os araprictuly nahagdmerovand gconeblbiV&C) over WRenterfacesai d

information_is ai | 0 resouyrce mana sel.ect, for | east
one. 1 ndi vi U WEEoeT Hhdhoh el g b enaar VB [ SHangremie Rl Ebace
station; angrgfaoRagmssdehinddy {acll @Nalidiihe S1-MME ,S1-U, M&C messages to

the core optionally through the Tunneling Subsystem [713].

10 The Encapsulation manager function of the Virtual core subsystem [715]
implements a Network event listener e.g. as illustrated in Fig. 6 at reference numeral
1304 and a Network event handler e.g. as illustrated in Fig 6 at reference numeral
1305]. The handler may use deep packet inspection techniques in order to maintain
suitable statistics (such as but not limited to any or all of: all active bearers including
15 source and destination addresses, ports, and priorities) The handler may also raise
events (for example in case of a disconnection from the core). The encapsulation
manager is also operative for handling (send/receive) different messages that are
sent/received [712] by the Routing and QoS Subsystem to/from the core being used, for

example messages to create or delete a bearer.

20 In addition, the Encapsulation manager function of the Virtual core subsystem
[715] may optionally include functionality for exchanging information between the
relay resource manager rRM that the Virtual core subsystem resides within [742] and:
(1) another relay resource manager located inside another relay, and/or (2) Relay/s
Server located as part of the static network. The Virtual S-GW [722] and Virtual MME

25 [723] may have corresponding standard S-GW and MME interfaces with the base
station functionality rBS [740] accordingly. If a remote core is used by the relay, the
Virtual S-GW [722] and Virtual MME [723] may emulate these core functions as
proxies so that the base station functionality rBS [740] works smoothly and seamlessly

despite remoteness of the core.

30 The Routing & QoS subsystem [728] may comprise some or all of a routing
agent [727], Load manager [729] and QoS Agent [730]. Routing & QoS subsystem



to which to connect said individual nobile station in order to provide
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syst em accandfongnayoccemiad] tenbasd satioenfoodiomehty ¥BSL07AMMeo eninasal dandover
information used by said radi o resource nager includes .informati
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standard artivh ghitdngal thdyndead M8t QBrvindChddd ettibh iw bRt ko h@vend Wer day said
nobi l e station 20functionality in accordance with said standard.
handover mechanism. Routing and QoS subsystem [728] may register to specific access

point names (APN) and/or create additional bearers.

The Load manager [729] is operative for balancing traffic loads between

15  different relays. Load manager [729] may perform actions such as but not limited to:
indicating other relay resource manager elements such as but not limited to any or all of:
Radio Resource Subsystem [714], Routing agent [727], QoS agent [730] or
Encapsulation manager (block of the Virtual Core Subsystem [715]) or mobile station
functionality [741] or base station functionality rBS [740] or mobility management

20  entity MME of remote core (of the static network or) that which current site loaded.
LLoad manager [729] may also command the routing agent to try to change topology in

order to gain more bandwidth (at the backhauling link), or to request that additional
bandwidth be assigned to the mobile station functionality (rMS) for the backhauling

link from the mobility management entity MME of remote core.

25 The QOS agent [730] is operative for creating bearers according to the current
attached mobile stations and their bandwidth requests in case there is a need for a

additional bearer due to the multi-hop mechanism.

The Radio Resource Subsystem [714] may comprise some or all of: Radio
resource manager [724], Radio Quality and Arena Reporter [725] and Radio Resource
30 Controller [726]. The radio resource subsystem [714] is operative for reducing

interference between: (1) relay's access links which may be sent and received by the



Enbodi nent 8. A system according to enbodi nrent 7 wherein said cellular
communi cation standard conprises 3GPP E- UTRAN LTE. 25Enbodi nent 9. A system
accor di ngvoaoemoesionent 8, where the information incl udesTaL201zex0720ne of
RSSI, RSRP, RSRQ Enbodi nent 10. A system according to enbodi nent 1 wherein
each said noving relay and each said nobi l2§ station constitutes a cellular
comuni cati on node 30 and wherein said I'i“nks generate routes

i nterconnecting said nodes and wherein at |east one radio resource manager
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and a populratdioRalaf upRRi lgﬁmsmaﬂgg{gsceﬁ%m@&@gldmngihgb@mvﬁaﬂlae with at
| east one of the base stations, and wherein said individual route conprises

a route connecting said indivi dual node to at | east one of the static base
stations. 15 EnfithdiRwelint QL3lik sdshen: Repartati [195t maegbboperment (dr gdienrmign sai d

syst emlO radio measurement report indicating received power reports of the base station
functionality rBS [740] and base station functionality rBS’s neighboring base stations

from the connected mobile stations reporting to the base station functionality rBS [740]

and from the mobile station functionality rUE [741]. The radio measurement report

may indicate one or more of: the mobile station functionality’s serving base station’s

15 radio measurements; and/or radio measurements of mobile station functionality rUE
[741]’s active set, e.g. list of neighboring base stations that mobile station functionality

rUE [741] is operative to measure periodically. The Radio Resource Subsystem sends

the measurement report through the interface to the Virtual Core subsystem [742],
typically using the encapsulation manager, to radio resource subsystems of other relays’

20  relay resource managers as a radio quality report. This radio quality report may be
relevant for distributed radio resource management mechanisms and/or for decisions

relevant to the routing agent.

The radio resource manager may receive radio quality reports from the radio

resource manager’s local Radio quality and arena reporter [725] and from neighboring

25  relays’ Radio quality and arena reporters. The radio resource manager may compute the
level of interference between the various stations, e.g. of relays and optionally of the

static network. The radio resource manager may also provide radio resource
configuration recommendations to its local radio resource controller [726] and/or to its
neighboring relays’ radio resource controller/s through interface [742] and using the

30  encapsulation manager of the Virtual core subsystem [715].
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Fig. 9b is a simplified block diagram of a relay resource manager (rRM) [742] of
an upgraded (multi-element) moving relay according to an embodiment of the present
invention. The illustrated configuration of two rMSs and two rBSs can be degraded to

15  having, in the upgraded relay, only two rBSs and single rMS or only two rMSs and
single rBS.

Fig. 10 is a simplified block diagram of a relay resource manager (IRM) of a
relay that includes a Stand-alone subsystem, according to an embodiment of the present
invention. This subsystem can be added to the upgraded moving relay in order to enable

20  the upgraded moving relay to operate in an emergency mode.

Fig. 11 is a simplified block diagram of a relay resource manager (rRM) of a
relay having an internal router service application for multi-hop encapsulation. This
router service application can be added to the upgraded relay to enable the upgraded
relay to effect extended tunnels for multi-hop encapsulation.

25 Operation of a cellular communication system that utilizes moving relays as well
as a hierarchical cellular network 1is described in PCT Application No.
PCT/IL2011/000096 entitled "Cellular communication system with moving base
stations and methods and apparatus useful in conjunction therewith" filed on January
27, 2011 published as Published PCT Application No. W0O/2011/092698. The moving

30  relays described in the above publication are useful in the present application except
that as described herein, each moving relay rather than including a single mobile station

functionality, a single base station functionality and a single relay resource manager e.g.



10nobile station functionality is linked via a route. Enbodinent 17.A
system accordi ng to enbodi nent 16 wherein said route includes a plurality
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one characteristic of said first radio link
between, and wherein each base station functlonahty has a physical connection to its co-
10  located radio manager,
wherein each mobile station functionality communicates via antennae with a
unit which has base station functionality thereby to define a second radio link,
wherein the radio manager in each individual moving relay comprises:
a radio resource manager; and
15 functionality for exchanging information with radio managers included
in moving relays other than said individual moving relay,
wherein said information is used by said radio resource manager to select, for at
least one individual mobile station seeking to be served, one of:
a static base station; and
20 a base station functionality,

to which to connect said individual mobile station in order to provide cellular

communication services thereto.

Embodiment 2. A system according to embodiment 1 operative in

25  conjunction with a cellular network including a core device, at least one static base
station, and a population of mobile stations communicating via antennae with at least

one of the base stations, wherein at least one topological change in said system occurs
dynamically, said topological change comprises a dynamic change in at least one
connection between a moving relay and at least one of a moving relay and a static base

30  station.

Embodiment 3. A system according to embodiment 2 wherein at least one

radio resource manager locally stores at least some of the information it uses to make a



5Enbodi ment 23. A system according to enbodi nent 22 wherein said information
obt ai ned from said co-located base station functionality includes said at

| east onewoeasumesrent itself. Enbodi ment 24. A system ac®OTdL10g2/039072

enbodi nent 8 or enbodi nent 9 10 where the information includes a rsSINR
(reference signal SINR) nmetric. Enbodi nent, 25. A system according to

enbodi mrent 1 in which an individual nDbiréogtation is connected to an

i ndi vi dual base station functionality and wherein a decision to transfer

sai d i ndi vidgeision pisiuidengs seleston ahely celhbn sameunisgiion daaiicel Bgader skostdanon

functional i | b r r -+ 0C ’ 1 d individua
base stati Gpi TSR Yol EEEHG S LI RIEE T B0 ah ARG S oY O
1 and al so tieeemprtoSiengate aadateHabeitalocmed wathksaidnadivdesogra matageidevi ce, at
| east one static base station, and a 20 popul ation of nobile stations

comuni cating via antennae with at | east one of the base stations.

Enbodi mgnt  27. Apgysiyg.gocor di W ﬁtygtgat eg&gﬁﬁgt 1 CorMRAiALRO 1 wheRMTRE|SI Ng a

rel ay network manager (Di sNetR static network core 2bdevi ce.
Enbodi nent i8rm#éimyste by agid oadld ngpotuee emdnogirnecitides infopmetion ofitanedtroneigsst one
nmobi l e statiqn functionali i.n at | east one individual noving relay, said
uni t whi ch SRASCARESRESS AR, ﬁﬂ@iﬁbnality conpri ses a base station
functionality of a noving relay other 30than said individual noving rel ay.

WO 2012/ 120510PCT/ 1L2012/ 050072
Embodiment 5. A system according to embodiment 1 or embodiment 4

10 wherein said information used by said radio resource manager includes information

obtained from its co-located mobile station functionality.

Embodiment 6. A system according to embodiment 5 wherein said
information obtained from said co-located mobile station functionality is derived from

15 at least one measurement of at least one characteristic of said second radio link.

Embodiment 7. A system according to embodiment 6 wherein said
functionalities are provided in accordance with a cellular communication standard and
wherein said information includes information provided by said mobile station

20  functionality in accordance with said standard.

Embodiment 8. A system according to embodiment 7 wherein said

cellular communication standard comprises 3GPP E-UTRAN LTE.

25 Embodiment 9. A system according to embodiment 8, where the

information includes at least one of RSSI, RSRP, RSRQ.

Embodiment 10. A system according to embodiment 1 wherein each said

moving relay and each said mobile station constitutes a cellular communication node

30  and wherein said links generate routes interconnecting said nodes and wherein at least
one radio resource manager residing at an individual node is operative to compute a

route quality parameter characterizing quality of at least one individual route passing



- 34 - station, and a popul ation of nobile stations conmunicating via
antennae with at | east one of the base stations, wherein, for at

| east onewoubideodpati on functionality in at |east one iPA@ill2od26300T20Vi Ng
relay, said unit which has base station functionality conprises said static
base 5stati on. Enbodi nrent 30. A systgﬁm according to enbodi ment 1
wherein said information, but for said exchanging, is accessible to only a
subset of said radi o managers. 10 Enbodi nent 31. A system according to
enbodi ment througle padl andy widyali nefder b cpBhinsnpEoremsion ipakainipRde ke ghpng said
characteri zj ng. st one of said radio |inks. Enbodi nent 32. A system
accordi ng t%lléd}glr(rig%lcf%)&nght 28 wherein for the 15nobile station functionality
co-located with said noving relay other than said individual noving relay,

said unit which _has base station functionality alsQ conprises. a base.
station functi ohdriadymet 1. npvidhgystean aseordips & enhedimgnisthwherepassd gdi i on,
t herebysto j [0 T I %&%ﬁg@g i 3.A
system gccér gﬁﬁ%qf%nqg%d&?@n@ﬁ?@g%g %k%?%tﬁ qgl%ﬁt?r@%@?%uaﬁo nobi qufogtﬁgtﬁ%n is
connect ed tpertaninigndiluikd wddnghask istiatua modta rbyt ¢ommadting \a @ndmwirefremnaraong

decision to transfer said indi.vidual. nopi station a fromsajd

ol vl dual BER O EeHS B g TPEh ] G BlnPR sPG R B0k, oy

net wor k manager (Di sNetRM . 25 Enbodi nent 34. A system according to

enbodi ment 20 and al so conprising a cellular network including a core

devi ce, at | easttngmdimenitllc bagde systami eecording @ papadiatcindnl Oofwherstyi | said
stati OT C% S enqi'g%t(ia Q eViir?‘ cg‘n'tu(ralc n0ae y&ltah eﬂ%ﬂ Ir%e %&;[orlgri]%lo int h%or%a e%i Set %tt I ons
wher ei n-saird TR VPAEATC ABSPHET SR VOR ddEct e 80 e S1ABIMS A “Ronnetts dn 30
Wi th the umdst baykiagc basesstiod,i @a £ vogilhemabf hiobbisehionaeeRh@inigtih® veai d
plurality of route quality paraneters, provides said individual nobile
station wi BAteme Bt aty lsafteoncoobiee Bpset Hatigsaangd wheseinstagd jigghgidual route

comprises a route connecting said individual node to at least one of the static base
stations.
15
Embodiment 13. A system according to embodiment 1 wherein said system
is operative in conjunction with a static network including a core device, at least one
static base station, and a population of mobile stations communicating via antennae with
at least one of the base stations and wherein each individual radio manager that does not
20 have a sufficiently high quality connection to the static network may provide
communication, via said individual radio manager’s co-located base station
functionality, between mobile stations that are connected to said co-located base station

functionality.

25 Embodiment 14. A system according to embodiment 13 wherein said
system is operative in conjunction with a static network including a core device, at least
one static base station, and a population of mobile stations communicating via antennae
with at least one of the base stations and wherein each radio manager that does not have
a connection to the static network may provide communication, via said individual radio

30  manager’s co-located base station functionality, between mobile stations that are

connected to said co-located base station functionality.



WO 2012/ 120510PCT/ 1L2012/ 050072 - 35 - Enbodi nent 35. A nobil e conmuni cati on
networ k system operative in conjunction with a core network including a
core deviweardi2e310] east one static base station, the sysrTamorpnyoizsi ng: a
plurality of base stations; and 5a popul ation of nobile stations

comuni cating via antennae with the base Eb&%ions; t he base stations
i ncluding at | east one noving base statio i ch communi cates via antennae
with the nobile stations and includes base station functionality, a first
radi o manager ahdntsbnem 1St at i dnsysiane eqcording tyerabediveny bwheistn tiledit eive base

station 10f I‘[%E?lhllﬁnl%d{ d Xfan%%ar trﬁag; Pleov}? Sgong&ﬁﬁlcgtrbr; WRe 4 ﬁe@?tlf b/ bQS%V &thon

physi cal ba connecti on |rs i0 nanager I'rst

manager hafmn@oﬁmnpyﬁkaak)@ﬁ@m&ﬁ@mﬁmagnthnmhannmbﬂéemﬁbﬁim@nmkummhmmﬂhl|ty,
the nobile statlon functionality comunicating via antennae with at | east
one sel ect &bpad §¥5¥ﬂd“6§§§3%W&Fﬂ@ﬁdﬂighh@reln the first radi o manager
conprisgs: a radio resource manager; and functionality for receiving
information from and sending information to, other radi o nanagers,
respectivel y codndsdirechti6t h ovhewmnmwmngndmge&s&mﬂkﬁhnmnahdwh@rhwshdg t he

information to determ ne whether to re gﬁ east one anl|e 205 ation
seeki ng t o "GEUSEIYY LRy QPR VP dﬁlﬁFtah]é(sf‘e“ iSh CORMELEAHEPE PE G h ‘i‘aﬁte

i ndi vi dual oa@nidaatRdof adhRedi®NBIRco-located bavé/e@{aﬁb@faﬂaﬁoﬂdm’ftpaﬂmaﬂmt bged to
determ ne whether to reject includes at |east one of the | owi ng:

| ocat i on ofmadalicdtagipn cernsrtedrie ampyingrebade vatielt saphreseurde rnanager s co-located

10 mobile station functionality is linked via a route.

Embodiment 17. A system according to embodiment 16 wherein said route

includes a plurality of links.

15 Embodiment 18. A system according to embodiment 10 wherein said radio
resource manager residing at said individual node computes a plurality of route quality

parameters for a corresponding plurality of route alternatives.

Embodiment 19. A system according to embodiment 18  wherein  said
20  radio resource manager provides said plurality of route quality parameters to an
individual mobile station connected to the base station functionality co-located with said

radio resource manager.

Embodiment 20. A system according to embodiment 19 wherein said
25  individual mobile station is operative, when in a mode in which it is its own decision to
which unit having base station functionality it is to be connected, to make said decision

based at least in part on said plurality of route quality parameters.

Embodiment 21. A system according to embodiment 6 wherein said
30  information obtained from said co-located mobile station functionality includes said at

least one measurement itself.



25statistics re neasurenents of |ink quality. Enbodinent 36. A system
according to enbodi nrent 35 wherein said i nformati on conprises information
regar di ngvoualznosae of respective connections of respecPCraLy1zos0bcat ed
radi o managers back to the core network, which is provided by

30respectively co-located radi o nanagers vj,a a sel ected one of: a
static base station fromanong the at | east’ one static base station of the
core network; and WO 2012/ 120510PCT/1L2012/050072 - 36 - a novi ng

base station capathedingntgeovi ditngsysienyisceordingt e dmidimeniatt wadicen naivager ' s
co-located; g%ét ondc?o\{%iﬁgd oGS Q@-T&ca?é?l'lﬁtsé Xtﬁ#igﬂlﬁl%ﬁ%a‘iifty”% ctie?jtv%m?l%gl nt 35
N y of 115 ack to

wher ei n sai ormati on regarding quali OWn connecti on

t he core nésaspsde msaspremendethtdyast die daraceoistiocdagtfirsohidlceligd at i on.

Enbodi ment 38. A system according to enbodi nent 35 wherein said information
i ncludes information regardi ng channel quality which other base stations

10 are gble to proy G @RI | € S{ allens a&&r&igg % EhBblinedl NG HRG \és'aglua' :
co-l ocated radi o manager and which 1s provided by reports generate y said
mobi | e st atinforsation slathided ifminmistiyl. coElwbatdd rreset st38omA figncsibeatitpdodndlisngid et
enbodi ment 35 wherein said. bf information regarding quality of service
avai | abl e Ar25he1cEeasHETSA5 RSt ati on for robile stations in the vicinity of

t he individual co-located radio nanager is provided by its own co-|ocated

nobi | e station. Enbodi nent 40. A system accordi ng to enbodi mnent 35 wherein
sai d ot her Embodiment 24, A system according to embodiment 8 or embodiment 9

10 where the information includes a rsSINR (reference signal SINR) metric.

Embodiment 25. A system according to embodiment 1 in which an
individual mobile station is connected to an individual base station functionality and
wherein a decision to transfer said individual mobile station away from said individual

15  base station functionality is made by a resource manager co-located with said individual

base station functionality.

Embodiment 26. A system according to embodiment 1 and also comprising
a cellular network including a core device, at least one static base station, and a
20  population of mobile stations communicating via antennae with at least one of the base

stations.

Embodiment 27. A system according to embodiment 26 and also
comprising a relay network manager (DisNetRM) located at a static network core

25  device.

Embodiment 28. A system according to embodiment 1 wherein, for at least one
mobile station functionality in at least one individual moving relay, said unit which has
base station functionality comprises a base station functionality of a moving relay other

30  than said individual moving relay.

Embodiment 29. A system according to embodiment 1 operative in

conjunction with a cellular network including a core device, at least one static base



20 radi o manager is operative to conpute, for at |east one individual
nobi |l e station, route conparison information including a plurality of

rout es ofwbase/Rbé#di ons via which the individual nobil ePSTAL1002/050072

communi cate with the core network and at | east one paraneter characteri zing
the relative quality of each of said routg&_and to communicate to said

i ndi vidual nobile station information indi-Cative of said route conparison
25 informati on and wherein said individual nobile station is operative to
sel ect a ba&éosiand vpopWathm efomabide s@tions, commpgaiingpyp apignpreswith oh legsl d

i nformation_j ndj LV f .said route conparison information. Enbodi nent

41. A systeﬁ?gggggi%%bﬁ?%ﬂghbodinent 40 wherein said 30 paraneter is based
upon a m ni mrum ShkRrdis, fgnal leasi @ mabilojtat@l Gectionvgity deat leantsonatihdikiduaget her
conpose a route, each section having its own SNR (signal noise ratio)

val ue. WOMUI 155 tupEnitvhich dppBagamtiondpnctiongiiyfopstsey s swjis thaph
accordi Bg tpepbodi ment 40 wherein said paranmeter characterizing route
quality is a conbination of nmeasured qualities of route sections and
fluctuations thereof such that route sections with largely fluctuating

qual ity neasure ts.are valued due to their unpredictabjlity.. 5 .

dbodi rent 43, ATSSEERIECB! g HS oAU HEnto 38TRRUFEID bt vhUES itk

i ndi vi dual jg@mhacat afht rf_@fjlsﬂd”@f&ﬁgﬁgin%, ngl 4desitde MORIHIE-at PP LE Raidi Faafd
comuni cation facilitation functionality operative to provide direct
conmuni cat npwagHst requiring said core network, between a plurality of
nobi |l e,devices in said individual 10radi o nmanager's vicinity. Enbodi nent
44. A system accordi ng to enbodi nent 35 wherein said noving base station
observes a sil emgghdaahéaad1duri ng Whiefh actortigfer 8 NEmBddamedtr AnsMetelid N@id o i ts

own co-located nobile station. 15 o ) o
information comprises link information characterizing at least one of said radio links.

Embodiment 32. A system according to embodiment 28 wherein for the

15  mobile station functionality co-located with said moving relay other than said individual
moving relay, said unit which has base station functionality also comprises a base
station functionality of a moving relay rather than a static base station, thereby to

provide multi-hop capability to said system.

20 Embodiment 33. A system according to embodiment 27 in which an
individual mobile station is connected to an individual base station functionality and
wherein a decision to transfer said individual mobile station away from said individual
base station functionality is made centrally by said relay network manager
(DisNetRM).

25

Embodiment 34. A system according to embodiment 20 and also
comprising a cellular network including a core device, at least one static base station,
and a population of mobile stations communicating via antennae with at least one of the
base stations wherein said individual mobile station decides to establish connection

30  with the unit having base station functionality which, according to said plurality of
route quality parameters, provides said individual mobile station with the best route to

one of the static base stations.



Enbodi nent 45. A system accordi ng to enbodi nent 44 wherein at |east one
characteristic of said silence period is dynamcally determ ned by the

novi ng ba’e 2812220310’ s co- | ocat ed radi o nmanager. 20EnbodiPEEAL2M4BE0A0RY St em
according to enbodi nent 45 wherein said characteristic conprises a zone in
whi ch silence is observed which is defined_over at |east one of a frequency
band and a tine wi ndow. Enbodi nent 47. A §$ ‘em according to enbodi nent 35
wherein said 25 network conprises a tactical E-UTRAN network. Enbodi nent

48. A syst em accémeiadgmens 38nbodiferrbilgscoi@paicafiqnf netwiedl tsystem ppgyative in

communi cat icgf?'u{la%tnewitﬁ augo?g ’nei[v!;'o MLaniﬁgr eJ:(ﬁ‘X éfgvfclej%ﬁldia% 1EQPDRE 1'st%gc Qs he
core network Nia another relay A Pe ay B Sends’a nmessage to a backhaul i ng
rel ay that sRtibs, (BOsyAtesn anapidsing: WO 2012/ 120510PCT/ 1L2012/ 050072 - 38 -
Enbodi ment 50. A system accordi ng to enbodi nent 35 wherein said physi cal
back- connect i on adbHpHIYSB basgstietmerHdt back- connecti on. 5Enbodi ment 51. A

system gccor di ng %%&Mg%%ﬁ%%% eéo%rﬁ@tiigaﬁ{gl%d{/ig AtSAE GRiHTRAC$GEe
conprises an E-UTRAN radi o resource nanager. E diment 52. A nobile
comuni cat isamiongt wor ki ng net hod conpri si ng: providing a core

net wor k i ncl udi a core device and at | east .one static base 10station; a
T ural iy of badt B8 Bt h g It n TR tvigt it st cspaminica

comuni cat v antennae with the mobile stations and includes base station functionality, a first
radio manager and mobile station functionality all co-located with the base station
10 functionality,
the base station functionality having a physical back-connection to the first radio
manager, the first radio manager having a physical connection with the mobile station
functionality, the mobile station functionality communicating via antennae with at least
one selectable static base station,
15 wherein the first radio manager comprises:
a radio resource manager; and
functionality for receiving information from, and sending information to,
other radio managers, respectively co-located with other moving base stations,
and for using the information to determine whether to reject at least one mobile
20 station seeking to be served by an individual base station associated with the
individual co-located radio manager,
wherein the information used to determine whether to reject includes at least one
of the following:
location of said at least one moving base station; and

25 statistics re measurements of link quality.

Embodiment 36. A system according to embodiment 35 wherein said
information comprises information regarding qualities of respective connections of
respectively co-located radio managers back to the core network, which is provided by

30  respectively co-located radio managers via a selected one of:
a static base station from among the at least one static base station of the core

network; and



via antennae with the base stations; t he base stations including at

| east one noving base station which communi cates via antennae with the
nobi | e stwOi20res12e31d | ncl udes base station functionalitypPCantimgos00zedi o
manager and nobile station functionality all co- 15l ocated with said base
station functionality, t he base stag on functionality having a

physi cal back-connection to the first radlé manager, the first radio
manager having a physical connection with said nobile station
functionality, @heowmssi basestdianoparablecel oraliding seoneruin dbg indgvidpd edicennae

wth at Ie%i%a%ge(%ﬁogﬁgggmsdgh@%ﬁq base station, 20mhere|n_sa|d_f|rst

radi o manager conprises a radio resource manager; and functionality for
receiving information from and sending information to, other radio
managers, respectively co-located with other nmpving base stations; and

usi ng said inf oﬁquaﬁem&wet erhi eleh asgoading oloy gmdediment |39, sehepi 3ishi | e
stationg2s ﬁ%hhmmt P qu?]% mgﬂyb%gglém'c%hﬂé&bnb@a%ﬁ St afel 0 eaﬁe%%ﬂ@ased

W th sald |rst radi ¢ na ment 53. A system according t
enbodinentp&&mﬁ&hymsnwmembxawdn&ﬁdwm&mogood | ocation for Cpallty G ade
Result (QGR). 30 Enbodi nent 54. A system accordi ng to enbodi nent 53 wherein
statistical neasurenents of a co-located M5 in each at | east one relay are

attached to | ocaphjuih@sukt s ofp thgiemehadr@nd WherBbdinkal B5SYdlefih | Jagd udes
at | east one relay radi o manager “WD 2012/ 120510PCT/1L2012/ 050072 - 39 -
information includes information regarding channel quality which other base stations
10  are able to provide mobile stations in the vicinity of the individual co-located radio
manager and which is provided by reports generated by said mobile stations in said

vicinity.

Embodiment 39. A system according to embodiment 35 wherein said
15 information regarding quality of service available from its own base station for mobile
stations in the vicinity of the individual co-located radio manager is provided by its own

co-located mobile station.

Embodiment 40. A system according to embodiment 35 wherein said other

20  radio manager is operative to compute, for at least one individual mobile station, route
comparison information including a plurality of routes of base stations via which the
individual mobile station may communicate with the core network and at least one
parameter characterizing the relative quality of each of said routes and to communicate

to said individual mobile station information indicative of said route comparison

25  information and wherein said individual mobile station is operative to select a base
station to be connected to, at least partly based on said information indicative of said

route comparison information.

Embodiment 41. A system according to embodiment 40 wherein said
30  parameter is based upon a minimum SNR (signal noise ratio) value, over sections which

together compose a route, each section having its own SNR (signal noise ratio) value.



(rRM having a functionality that conputes and indicates to the user

| ocations with good QGC (quality grade control). Enbodi nent 55. A system
accor di ngvoaoemoesionent 48 wherein the 5 backhaul i ng relPaf/Ibmazosse72awnar e
that another relay is connected to it and finds a good place to remain.
Enbodi ment 56. A system accordi ng to enbodijyrent 35 wherein said

i nformation includes information regardi ﬁﬁ'ual ities of other base
stations' respective 10 connections back to the core network. Enmbodi nment

57. A syst em accdinghadgmens 4@mbodiAresstens aggosdiag ntos gingodinteat it ivdherdimciaishes
informatio I it f fi.r .adi 'S I e
station's 8%%%2%?8(})1%%6%% gﬂnlgor}é]fltﬁequ%g e ne O\If\notglggdo SMQ%E&E%%P?{%% Il%?ge A
syst em accgediong taad efifanditivritthadBofheheihat saitel sedd@rs nith dargec Fludasting

i nformation regardi ng channel qualities which said first radi o manager's
own base stdelitymeagigmenis aredeyeiugd duptondeir tARKASHPHYY rst radi o manager' s
own base station, are respectively able to provide, to nobile stations in
the vicinity of the 20first radi o manager. Enbodi ment 59. A net hod accordi ng
to enbodi ment S5Zmbvelireent 48ai d iAnbpsteratacomdingclouctesodimbor dRtwherein @gdeadi ng

qualities of other. base statipns' . respective connections back to the core
netvior k. 28MEuHYHEH; B00R St RO ARBRHAT ng B 8 b ot HISEOT e UHL sai d

i nfor mat i oRomRfINHAESH FERIRLNS fuRBHsRARS &He?egivgl!@ tdwdefirdch&orhinbicati@dingt

manager's novi ng base station's connéection back to the core network.
30Enbodi neriequiing Aidwprrotkctaoto rhghwirgnt o plndivyiofremabils owkres e naid andividual

i nfor rr?gi on (ﬁgcl udes, i nf.or mati on regardi ng channel qualities which said
r

first di &° rr{lgél%erssvé%l%ase station, and base stations other than said

first radi o nmanager's own
Embodiment 44. A system according to embodiment 35 wherein said
moving base station observes a silence period during which it refrains from transmitting

to its own co-located mobile station.

15
Embodiment 45. A system according to embodiment 44 wherein at least
one characteristic of said silence period is dynamically determined by the moving base
station’s co-located radio manager.
20 Embodiment 46. A system according to embodiment 45 wherein said

characteristic comprises a zone in which silence is observed which is defined over at

least one of a frequency band and a time window.

Embodiment 47. A system according to embodiment 35 wherein said

25  network comprises a tactical E-UTRAN network.

Embodiment 48. A system according to embodiment 35 wherein if a multi-
hop communication route is used, in which a relay R that is connected to the core
network via another relay A, relay R sends a message to a backhauling relay that R is

30 A’sanchor.

Embodiment 49. A system according to embodiment 35 wherein said static

base station is co-located with said core device.



WO 2012/ 120510PCT/ 1L2012/ 050072 - 40 - base station, are respectively able
to provide, to nobile stations in the vicinity of the first radi o manager.
Enbodi nrerwo@R120amionat i ons of enbodi ments wi th ot her enipo@diTnzne/es00B

Enbodi nent 63. A nobil e comuni cati on network system operative in
conjunction with a network including a corg device, a plurality of base
stations including at | east one static baé station, and a popul ati on of
nobi |l e stations comruni cating via antennae with at | east one of the base
stations, the system 1Oconpri sing: at | east one noving base station

| ncl uded in sai %n@lo‘dnﬁéﬂttsb of basg %ﬁla%&c%?&ny;{o%m%?unc@l i e}’éu? s%{h‘ ennae

with the nobile tions andlnclu ase's ion |onal

radi o managaysied daciobirnnectidnatongitistuncEihemal bick-@hhection] ocat ed wi t h the base
station functionality, 15the base station functionality having a physical
back-connection to the first radi o manager, the first radi o manager having

a physi gal CO””%@Bo‘&ﬂnMﬂt%ﬁ the Aohidne aécto?dlhg'ﬂ) @Mﬂ&&lhﬁﬂﬁid fveereﬁlhs%lc{%md €

station functionality comuni cating via antennae wt ast one

sel ect abl e rizaseestanporompnseseinE-{ R ANradio rasdiee memager conpri ses: 20a
radi o resource nmanager; and functionality for receiving information
from and for sending information to, other radi o nanagers, respectively

co-located w thptlRImER%KENG basgobliatdRMsnicaich ﬁ&@o&%{meﬂlb@cbrﬂf)ﬁmgtl on
to determne whether to reject at |east one nobile station seeking to be

served by an i ndreidinala ¢ras ectrakiiogludisg et eldvizgwing rat tlepst pnelistaticl base
co-| OC?E)ed s{a?i((j)}l Oa Hflilra"igy of base stations; and a population of mobile stations communicating

via antennae with the base stations;
the base stations including at least one moving base station which
communicates via antennae with the mobile stations and includes base station
functionality, a first radio manager and mobile station functionality all co-

15 located with said base station functionality,

the base station functionality having a physical back-connection to the
first radio manager, the first radio manager having a physical connection with
said mobile station functionality, the mobile station functionality communicating
via antennae with at least one selectable static base station,

20 wherein said first radio manager comprises a radio resource manager;
and functionality for receiving information from, and sending information to,
other radio managers, respectively co-located with other moving base stations;
and
using said information to determine whether to reject at least one mobile station

25  seecking to be served by an individual base station associated with said first radio

manager.

Embodiment 53. A system according to embodiment 35 wherein users are
shown a good location for Quality Grade Result (QGR).
30
Embodiment 54. A system according to embodiment 53 wherein statistical
measurements of a co-located MS in each at least one relay are attached to location

results of the relay and wherein said system includes at least one relay radio manager



Enbodi nent 64. A nobil e comuni cati on network system operative in
conjunction with a network including a core device, a plurality of base

st ati ons wochidizngjoat | east one static base station, an@Ca/ipmpRihznion of
nobi | e stations 30conmuni cating via antennae with at | east one of the base
stations, the system conprising: at | east one noving base station
included in said plurality of base stations which conmuni cates via ant ennae
with the nobile stations and includes base station WO ' '

2012/ 12051 0% bpviog 2 6mgoqmlity that competes owdl indigatey t¢ jthes psar dagadionandder and
nobi l e stati [ ' co-located with the base station
functionalﬁ?@?Cﬁﬁggﬁgggaé%éﬁkéghbpunctionality havi ng a physi cal
back-connection to the first radio manager, the first radi o nanager having
a physical connection with the nobile station functionalitz% the nobile

station functi oh@MIYMGEGAMUNi St VGV isCARNEn HaeodHNER! Peaybergife the
sel ect abl e yfasaufh e'émecmgé Q\kf{llcettfi'ﬁ ahbhSf rel A4 RofRIAA0 AR G5 oo dd | adi o
functionali ron% and

resource manager; an ty for recerving information

sendi ng i nfptacodd feomin.o, ot her radi o nmanagers, respectively co-located with
ot her noving base stations, 10 wherein at |east one radi o manager is
operative to conpute, for at |east one individual noving base station

route conpari somEhEYaRheRiseon | NCl bR addRlitl alol EMbOHinIAUt IS wHerdd@S@id
stations via which the individual "noving base station may comruni cate with
the core netfponiicaniachidey adgmmagine rpgardingtaunlittyarfagharbase nigtiohs reslcativove

qualityoofcgﬁggﬁgfsggkg ﬁ%%%ggkzngdyherein sai d individual noving base
station cofnett &0 % %serV|ng Pase station selected at | east partly based

on information indicative of said route conparison information
Embodiment 57. A system according to embodiment 35 wherein said
information includes information regarding quality of the first radio manager’s moving
base station’s connection back to the core network.
15
Embodiment 58. A system according to embodiment 35 wherein said
information includes information regarding channel qualities which said first radio
manager’s own base station, and base stations other than said first radio manager’s own
base station, are respectively able to provide, to mobile stations in the vicinity of the

20  first radio manager.

Embodiment 59. A method according to embodiment 52 wherein said
information includes information regarding qualities of other base stations’ respective

connections back to the core network.

25
Embodiment 60. A method according to embodiment 52 wherein said
information includes information regarding quality of the first radio manager’s moving
base station’s connection back to the core network.
30 Embodiment 61. A method according to embodiment 52 wherein said

information includes information regarding channel qualities which said first radio

manager’s own base station, and base stations other than said first radio manager’s own



and wherein the plurality of routes of base stations via which the

i ndi vi dual noving base station nmay conmuni cate with the core network

i ncl udes WO 2bARD510ne route characterized by multi-hop Pazkhzat/HINg72 20
Enbodi ment 65. A system accordi ng to enbodi nent 63 wherein said nobile

station seeking to be served by said individual base station includes a

nobil e station currently being served by'é%ﬁﬂ i ndi vi dual base station.

25Enbodi nent 66. A system accordi ng to enbodi nent 63 wherein said individual
base stati &Asq Halea [ape Eeettnplyablhio piegide uaiobde slageat wdthe ad¢isityrehdiser .
Enbodi nment A according to enbodi nent 63 wherein said individual
base statiéﬁ%féhgéiéggkby the individual co-located radi o nanager. 30 WO
2012/ 120510PCT/ 1L2012/ 050072 - 42 - station, which is nore suitable than
said individual base station to serve said npbile station seeking to be
served. Enbodi mdibagonantddst e mCapspinationg ot emerimantavith Ghergathodimendt | east
5 one rgdio manager is operative to conpute, for at |east one individual
novi ng base station, route conparison information including a plurality of
routes of base d$ingiddoment¥i3a whiAchndtile cominunida@in newionlg shsism spegtineninmy
comuni cate with.the.core net%?r.k apd at |east .one pzr?‘lr.reteébcharacteri zi ng

the rel ati V8VYOSHI™ J10F 2 HEWOTT EHUNE SutRE IndCSnriePAIAY aPly PR3P ARl

novi ng basengi@hd O GANNGEE SsthiR daKelsWiBE, Ragea SipulLidnSet ersl 1Qabnd east
partly based on information indicative of said route conparison

i nf or mat i ogomMBNBOWINE Ntia 7g1tgnngy sviin aictrestdony afothenberdi penense4hehwseim each
sai d otRer radi.o nanager is operative to conpute, for at |east one
indivi%galCﬂ%%?ﬁggStation,
at least one moving base station included in said plurality of base stations which
communicates via antennae with the mobile stations and includes base station
functionality, a first radio manager and mobile station functionality all co-located with
the base station functionality,

15 the base station functionality having a physical back-connection to the first radio
manager, the first radio manager having a physical connection with the mobile station
functionality, the mobile station functionality communicating via antennae with at least
one selectable base station,

wherein the first radio manager comprises:
20 a radio resource manager; and
functionality for receiving information from, and for sending information
to, other radio managers, respectively co-located with other moving base
stations, and for using the information to determine whether to reject at least

one mobile station seeking to be served by an individual base station associated

25 with the individual co-located radio manager.

Embodiment 64. A mobile communication network system operative in
conjunction with a network including a core device, a plurality of base stations
including at least one static base station, and a population of mobile stations

30 communicating via antennae with at least one of the base stations, the system
comprising:

at least one moving base station included in said plurality of base stations which

communicates via antennae with the mobile stations and includes base station



route conparison information including a plurality of routes of base
stations via which 15 the individual nobile station may communi cate with

t he core wetwrizoaand at | east one parameter characteri ziPAg/ILIva2/030% | ve
quality of each of said routes and to comuni cate to said individual nobile
station information indicative of said route conparison infornmation and
wherein said individual nobile station i s'4c}p'erati ve to sel ect a base
station to be connected to, at |east partly based on said information

i ndi cat i ve fictioaglgy 20fiFshtadio ampeari a6 imemkeottation fgncticmabydilhentocated Avigy st em

accordi ng | ent - ej Yo nage |0, route
conpari sontﬂl%n:‘ag(;g;g %gh%gﬁ f]fugélo%ﬁt&hgﬂ v]irs gasFa%%\c/fllurrlﬁgt 3@% }gatval%o‘%ng%hgil?aé?&glfher eby
whose nobi lcenisdcdbn an thenfiisi eadibi fyndger, Cohien it aadiongahdper Ha@ingSa0gigsicul a

antenna, with at |east one selectable base station. Enbodi nent 72. A system

accor di ng €BNEFHOYI HihthS 4 RSP eil#iahECHERBILY. anBgRHC chitiglt UL out e
compart §on L RLALTALLLia! %hngamﬁhagle%%ﬁe SUBLLAR bER L AGAL ed therewl th whose

nobi |l e station ctTona IS conmuni cating in actsl ve node, 30via

ant enna, w th atwHeesastheofist seliemhadgeechapmsest ati on. WO

2012/ 120510PCT/ 1L2012/ 050072 -43 - Enbodj nment 73. A system according to
embodi nent 71 and whér&A 'ERESC AN EGdudt novi ng base station canps on said

serving base station rgehiBRAIRY (&t reb8RDl iR@FhAonASH dardNcdhg ihBfRLHRtbHON
i ndi cative of said route conparison information. 5Enbodi nent 74. A system

accordi ng to enotui mshe maARagend reshestioely aohlecited ivith iz niroiinlepsb algbors, at i on

is hangﬁd over tq sai dtﬁerw ng base statjon selected at u!tee%;t ap eratstl gn based

. . %erem at, .least one radio Mmangger 18, operative to. conl c
on sal i nfor I’TB.'[VY on“indicative of sal 3grout éj conparil SOFP i Af'or mati on.

Enbodi ment if&vibugyisb ey dasoseiayg rbee @hpdi N nf&dadibal idd1sdng a plurality of
routes of base stations via which the individual moving base station may communicate
with the core network and at least one parameter characterizing the relative quality of
each of said routes and wherein said individual moving base station connects to a

15  serving base station selected at least partly based on information indicative of said route
comparison information,
and wherein the plurality of routes of base stations via which the individual
moving base station may communicate with the core network includes at least one route
characterized by multi-hop backhauling.
20
Embodiment 65. A system according to embodiment 63 wherein said
mobile station seeking to be served by said individual base station includes a mobile

station currently being served by said individual base station.

25 Embodiment 66. A system according to embodiment 63 wherein said

individual base station is co-located with the individual co-located radio manager.

Embodiment 67. A system according to embodiment 63 wherein said
individual base station is served by the individual co-located radio manager.
30
Embodiment 68. A system according to embodiment 63 wherein said

functionality is also operative to determine a base station other than said individual base



10 conprising a core device and wherein the core device allocates constant
communi cati on session bandw dth between each nobile station functionality
and t he baeeorfROIION With which it is communicating so RETUD201wDFOEI n a
constant active node of comunication between each nobile station
functionality and the base station. 15Enbodi nent 76. A system according to
enbodi nent 64 and al so conprising a core'é1 1ce and wherein the core device
al | ocat es constant conmuni cati on session bandw dth between each nobil e
station funttipanahichys apge shivsatpe danstazd inshividial thaghpl@ion {o serve srguRPRil i ng
So as to ' [ C t active node of comuni cation between each

nobi | e stg?kghgfﬁﬁggﬂgﬁgf%$§dand the base station. 20 Enbodi nent 77. A
nobi | e conmuni cati on network system serving a popul ation of nobile stations
comuni cating via antennae with base stations, the systemincludin

, .oa
plurality of bad@Rad4peRs- i ncl AdiyH§MatcePichig t%ﬁ@b%‘ilg’tepb6%é&1@“’é¥é’fi?%‘ﬁt and
at | east 2 : ] S i i I I : jth
The oot | 6 0o AT MR R G R QL] BEATHILC BE M AThSIRE R
manager andtanohj rostesoatpaosorf nfigmaomalnctudirgd 4 ploeelity obtoatkswif thhsd h@idnaye

station functionpality, the base station functionalijty. hgving a physic
back- connedtigh e ndikup RGYITE Qaito HSRHBEY COPRERR RSt Y T & B a8t: “Havi ng
a physi cal 4cQnR€E6hd ?Qramete!a dhBRcIBRingeths trafalif® qlhsnGtdrandhidiYsaid RendOaRbI | e
station functionality comunicating via antennae with at |east one

sel ect abl e Wiwsen sudtindpiduaigoving baseastaimecogaddte & ahdrgingdiaboetatierns sadetest ant

comuni gat i essjan traffi.c between each.nmpbile station fynctionality and
The bl seLrraRRar st b R FAL R o rbRn B
2012/ 120510PCT/ 1L2012/ 050072 - 44 - so as to mamintain a constant active

node of conmmuni cation between each nobile station functionality and the
base station. Eftsehfidimeert 798. A <Y sYséam aecosiiag (e cmbodimsst phumerons cyghesaist n

sai d other 3pa E‘diéh?aﬂlhgégﬁs %B&%%etoaéolmr{%?é?ors 13LdsPBRe ﬂd%ﬁmgua"i‘ @it Kration

connecting sald noving~base' s lon and said core, via which route said
cor e servesowaicdmpmviongnfoaseti@t akcluding a plurality of routes of base stations via which

15  the individual mobile station may communicate with the core network and at least one
parameter characterizing the relative quality of each of said routes and to communicate
to said individual mobile station information indicative of said route comparison
information and wherein said individual mobile station is operative to select a base
station to be connected to, at least partly based on said information indicative of said

20  route comparison information.

Embodiment 71. A system according to embodiment 64 wherein the radio
manager computes said route comparison information for an individual moving base
station served thereby whose mobile station functionality is communicating in idle

25 mode, via antenna, with at least one selectable base station.

Embodiment 72. A system according to embodiment 64 wherein the radio
manager computes said route comparison information for a moving base station co-
located therewith whose mobile station functionality is communicating in active mode,

30 via antenna, with at least one selectable base station.



Enbodi nent 79. A system according to enbodi nent 77 wherein said other

base stations include all base stations along a route connecting said

novi ng bawe 28t2adsn 10and said core, via which route saPdTdb2e2/8®p%2es said
novi ng base station. Enbodi mrent 80. A system according to enbodi nent

64 wherein said information includes inf or4r§ati on regardi ng channel
qualities which said first radi o manager's~“own base station, and base

stations other than said first radi o nanager's own 15base station, are
respectivel y abfenhodiperividde, tho syitin|asceydagi onembasdimpt {§ enchivhpregt thehe

first radi nager... . I t 8 SyS : 1. ng e '
wher ei n sa?rclfﬂ?laﬁ%t %18%15 i agé {ggarglté)gecgaa isvée{1 %%&sglg‘{@%f% ?%gm% %n gﬁgﬁéﬁpgﬁﬁéach
end- user seattiyasahéh tdi@inf@thagivalindiyateob o€ sl rdaac kbrapdrisog irfeahdton. accor di ng
to nobile stations' and nobile station functionalities' neasurenents and

for conbining said qualities into quality grade results for a current route

df | t ' f bl [ J 82. A
and Torsal t er natdie, 4l &g, T or Ag%yééﬁg%&ﬁ&ﬁﬁg% dehBo ek T’i‘ancﬁ%@ﬂélm

system accordi ng to enbodi nent erein salrd 2bquality grade results
ar e br oadcastivitloalahotiegdhisastetiorol handsd avéeron. sakirbdingdnate 83tidh sglettahmt
according to enmbodi nent 81 wherein at | east one handover decision, to
hand over eaﬁblaaé8¥ L’%%‘?ESHéalﬂdE IIREUG ARV R UG COMPAHRO WY I TR i nt o
account, for at |east one alternative route, the quality grade result of
30access and backhaul ing sections. WD 2012/ 120510PCT/1L2012/ 050072 - 45 -
Enbodi ment 84. Absymdaneridéor di iy swsteambactiondng 81 eheedinaniat63 easht also

10 comprising a core device and wherein the core device allocates constant communication
session bandwidth between each mobile station functionality and the base station with
which it is communicating so as to maintain a constant active mode of communication

between each mobile station functionality and the base station.

15 Embodiment 76. A system according to embodiment 64 and also
comprising a core device and wherein the core device allocates constant communication
session bandwidth between each mobile station functionality and the base station with
which it is communicating so as to maintain a constant active mode of communication
between each mobile station functionality and the base station.

20

Embodiment 77. A mobile communication network system serving a
population of mobile stations communicating via antennae with base stations, the
system including:

a plurality of base stations including at least one static base station and at least

25  one moving base station which communicates via antennae with the mobile stations and
includes base station functionality, a first radio manager and mobile station
functionality all co-located with the base station functionality, the base station
functionality having a physical back-connection to the first radio manager, the first
radio manager having a physical connection with the mobile station functionality, the

30  mobile station functionality communicating via antennae with at least one selectable
base station; and

a core device which allocates constant communication session traffic between

each mobile station functionality and the base station with which it is communicating



one cell adm ssion decision is made by taking into account, for at |east
one alternative route, the quality grade result of access and backhaul i ng
sect i ons.wbBntzadpsent 85. A system accordi ng to enbodi nelrCT8L20atre50872n at

| east one cell reselection decision is made by taking into account, for at
| east one alternative route, the quality %rade result of access and
backhaul i ng sections. Enbodi nent 86. A systéhlaccordlng to enbodi nent 81
wherein said 10 nobile stations' and nobile station functionalities’

measur ementss ap RrngdlRSRESt T BgitNcrapde @rommyseadion detmedicad) mobintadinment

81 wherein ﬁﬁhﬂnﬁﬁgahfgﬁéﬁ&ﬁgﬁ Oand nobil e station functionalities'

measurenents 1 nc di nent 88. A system accordi ng to enbodi nent
81 wherein said nobile stations' and nobile station functionalities'

nmeasur ement s |nclude RSRS Enbodlnent 89. A stem accordi ng to enbodi nent
63 wherei n each g ager @sst%a%c@f@ﬁ& %mb@%eaﬁw geingted otheier

radi o mgnaggre s%’tﬁ{n FncitR dif‘tﬁe ﬁﬁtlol%oalﬁﬂgjt a Rhutd 8 s 161 Vi BYRE baRSRhi@nd

RSRQ nmeasur enent s ron1at ast one o S co- station
functi onal iahyy saddo, nmabilieh suat jaghcort ecrives dadl morvmg lmse elgoonm.ce neasurenent s
tabl e. Enbodi nent 90. A system according to enbodi nent 89 wherein at | east
250ne of said neasurenents is distributed by broadcast nessage type to al

radi o managers. HaRRGHERND. 91-( A %s%@m@%fa% di adbsamenbPdiviBRin Sid ¥er ei n

t he Quality Grade Result of all ternative routes is distributed
to nobil e st itamms 3o-ledsi allgbase blabarfcaeng aeasagenecting said moving base station

10  and said core, via which route said core serves said moving base station.

Embodiment 80. A system according to embodiment 64 wherein said
information includes information regarding channel qualities which said first radio
manager’s own base station, and base stations other than said first radio manager’s own

15  base station, are respectively able to provide, to mobile stations in the vicinity of the

first radio manager.

Embodiment 81. A system according to embodiment 63 wherein said
functionality is operative for detecting the quality of each end-user section and the

20  quality of each backhauling section according to mobile stations’ and mobile station
functionalities’ measurements and for combining said qualities into quality grade results

for a current route and for alternative routes for at least one mobile station.

Embodiment §2. A system according to embodiment 81 and wherein said

25  quality grade results are broadcast to at least one mobile station.

Embodiment 83. A system according to embodiment 81 wherein at least
one handover decision, to hand over a node from one base station to another, is made
by taking into account, for at least one alternative route, the quality grade result of

30  access and backhauling sections.



WO 2012/ 120510PCT/ 1L2012/ 050072 - 46 - Enbodi nent 92. A system according to
enbodi nent 91 wherein the broadcast nessage relating to each individual
base st atworroii2zesant to all nobile stations canpi ng on ardLimzidwdtual base
station. 5Enmbodi nent 93. A system according to enbodi nrent 64 wherein said
information includes information regardin ualities of other base
stations' respective connections back to t'he core network. Enbodi nent 94. A
system accordi ng to enbodi mrent 63 wherein said 10 information is
transmitted bet dirggyt|8dague PEWED %@fdglér@ snkodimaniod] Prsedl #eMtasos. A

S ystem acc %59 'cglg a%n%b ?1@80(%% gf)ﬂtls %‘gad% Iy 1H 6%t0 a%‘@o%ltnt %f af lggét %BQ%R@I%?IH e

"masquer ades ase s I'on equest 1o a no I on
functlonalw@yehheqmﬂﬂygeﬂaﬂmNWBfé&hkmnkkmﬁhmﬁthmﬁmbnE@port) measur ement .
Enbodi ment 96. A system accordi ng to enbodi nent 63 wherein said infornation
i ncl udes information regarding quality which the first radi o manager's

bile stat f it | bl
nobi | e gtation fE%ﬁ[E‘gOtd lgist y woulg 9“ rlﬁﬁg t%yerﬁﬁ&ﬁ?luﬁtsm %&h%fdlﬁ% GaRano! e

of serV|ng t he radi 0 manage e station nctiona
EnbodlnentoﬁécﬂbnﬁehammnmxnmmlmrBMhﬁQUammgﬁmaUMC@sndbraebaﬂumeehhmdeEnts

with a subset 0 ture Pﬁﬁer en?g@%nﬁg%$ Enbodlnent 98. A system
accor di ng RO %8? HEr e&ﬁ& BrEPh¥ a1 33rE U Bhager i ncl udes an
i n-band rul ti-hop backhauling functionality. Enbodi ment 99. A system

according to enbodi nent 98 wherein said in-band nulti-hop backhauling
functionality i éin@ivéhra@rit\?%é to éntasica ieqouding ytOda@bp@lrrie:nt e&lf evherpee d9yd

creati new. a rnatlv Locre [out es tha ed due to
30 intgefePg%E SRR & &t n%%@‘ %U ]FFBPnﬁiw ?3ﬂ¥mxm‘ Pﬁ8$3 gﬁgectlon
bet ween t he end user nobile statlon and nobile relay it is connected to,
and a backhauling section, including the |links between the nobile relays

that take part hegddeenti8d. t he 4 gyptem according to embodiment 81 wherein said

mobile stations’ and mobile station functionalities’ measurements include RSRI.

15 Embodiment 88. A system according to embodiment 81 wherein said

mobile stations’ and mobile station functionalities’ measurements include RSRQ.

Embodiment 89. A system according to embodiment 63 wherein each radio

manager uses measurements from at least one other radio manager over a sub-network,

20  and at least one of RSRP, RSRI and RSRQ measurements from at least one of its co-
located mobile station functionality and a mobile station, to build a radio resource

measurements table.

Embodiment 90. A system according to embodiment 89 wherein at least
25 one of said measurements is distributed by broadcast message type to all radio

managers.

Embodiment 91. A system according to embodiment 81 wherein the
Quality Grade Result (QGR) of all alternative routes is distributed to mobile stations

30  using a broadcast message.



WD 2012/ 120510PCT/ 1L2012/ 050072 -47 - Enbodi nent 100. A system according to
enbodi nent 1 wherein backhauling connectivity is provided by utilizing

mul ti - hopwoaot2rosaet ween sai d novi ng rel ays. Enbodi nent PCOALAISZYIDEM
according to enbodi nent 1 wherein 5 backhauling of said noving rel ays
conprises in-band multi-hop backhauling. odi ment 102. A system accordi ng
to enbodi nent 1 wherein for at | east one nobile station functionality in at

| east one individual noving relay, said unit which has base station
functionality cdwpridseentdd. LTE /bayelcst AE¢QANEUHE tthedimeny. 91 owkiaditient
103. A syst % a%ggs?In% gh%e r&aﬁﬁg) R)dé %dlghd elga%é Qtaﬁgﬁ 1sa§ent ?oag‘lf mobfle @BP b}ls
station fun I'ona t PR at 7 east one'individua nmovi ng r el ay, gaid unit

whi ch has balslpmgtoatslamnﬁlumlMahtatlynconpr| ses a 2G base station
functionality. 15Enmbodi nent 104. A system according to enbodi ment 1 wherein
for at | east one nobile station functionality in at |east one individual
moving selay, sgithdifthlnl ch Nas,hane Sl Alihemof URphianal iy RARI SRS a 3C
base station functionality. Any stita onnectivity gateway may be
used her ei mforrodtidneinniydes miforechtibn r@@mﬂmg qushﬂ;qsemf dthaabdsy smhowsi raspdctive

descri bed herein, s@{g but not limted to one of: an IP- connectivity GW
in LTE; on&°Biectop é?/\gﬁ? core RElvVellay . P/ S- Gat eway and Access- Gateway: in
3G GGSN, an SGSN, in WMAX, an ASN-Gateway in CSN, Any suitable

nmobi l ity managenment entity nmay be used herein, not being limted to what is
speci fically shdimbodiderd@dceri bed sysiewi nccosdiop tas cmbodipent |G3nivtherbin ashe of :

an 10 information is transmitted between “colleague” radio managers via radio.

Embodiment 95. A system according to embodiment 63 wherein at least
one radio manager “masquerades” as a base station by sending a request to a mobile

station functionality to execute an NMR (Network Measurement Report) measurement.

15
Embodiment 96. A system according to embodiment 63 wherein said
information includes information regarding quality which the first radio manager’s
mobile station functionality would be served by each base station capable of serving the
first radio manager’s mobile station functionality.
20

Embodiment 97. Combinations of a subset of features of certain

embodiments with a subset of features of other embodiments.

Embodiment 98. A system according to embodiment 1 and wherein said

25  radio manager includes an in-band multi-hop backhauling functionality.

Embodiment 99. A system according to embodiment 98 wherein said in-band
multi-hop backhauling functionality is operative to enhance immunity due to
interference by creating new alternative routes to replace routes that are dropped due to

30 interference, wherein each new alternative route includes a section between the end-user
mobile station and mobile relay it is connected to, and a backhauling section, including

the links between the mobile relays that take part as nodes in the route.



25 LTE MVE, a 3G RNC, and a W MAX ASN. It is appreciated that
term nol ogy such as "mandatory", "required", "need" and "nust" refer to

i mpl enentwOi20re/2hiidces made within the context of a par PCEOL2M2/050072

i npl ementation or application described herewithin for clarity and are not
intended to 30 be limting since in an altgrnative inplantation, the sane
el ements m ght be defined as not nandatoff'ahd not required or m ght even

be elim nated al together. It is aegreciated t hat software conmponents
F

of the present itmdimegn 0Acl ddswtgnppegrdng tapabadmenhhyvherdin fadgshaeling be

R oD AR B B PR SR oy ot her

suitable typically non-transitory conputer-readabl e nedi um such as but not
limted to disks of various kinds, cards of various kinds and RAMs. .
Conmponent s deschHiRiHErdPh as sofYidife #89tding t & ngMPenent phd | Whesient ed
whol Iy er ] ; i i - 5 i - ( |, OF t echni ques.
Cbnversgly?éggﬁ%%%gﬂ?gkgggﬁgﬁ6§gwﬁ§%gﬁﬁg%§ﬁﬁ§§ ma?ggﬁgggag'?e'natively, be
i npl enented wholly or partly in software, if desired, using conventional

t echni ques. | ncl ud in the scope of. the esent | nventiaon, inter

b are: el ect FOMIBIIT0R gnd) B PRTE GnpRP R TRaL bARE R A8 UEHF ons
for perforghagh®M¥ sQkiofFnc@bndING i h@Pst Bhe HAiAMYal @fovidierelBt hedsns Rawwn and
described herein, in any suitable order; machi ne-readabl e’instructions for
per f or mi ng hanbasgstagbh fwictiphaity tepprissd andyl Folfase hetipefunodgnadiown and

descri? d herein, in any suitable order; program storage devices readabl e
by machine, tangi bly enbodyi ng a program of instructions executable by the
machi ne to perf gmmdamyear0dl | of syshen at@BEn@io aMyodinehhe wiRtdiods «shawn and
described herein, in any 15 suitable order; a conputer program product
conpri si ng °ac &wbyasiton sewhpealivp i dneash one B deadynl mvineeistiabiad gribgthdh code,
such as ex | . i i rei [on:.includi ng conput er
r eadabl e p%%g%%%fggggﬁggpggﬁy?g?nﬁﬁggagﬁiﬁggsgppnggﬁﬁﬂgﬂ%¥eps of any of the
met hods shown and descri bed herein, in any suitable order; any technical
effectiébrought about by any or all of the steps. of. anﬁiof t he net hods

shown 29 and ded@FWERCHPET n, WheiFTharEf iR FRPATCELT TN Sirgeleashny
sui tabl e appakiis QoA eYEEnAlty GPIESNRLAOhdid SHGibvi REAMNE dnk QRG] for m
al one or in conbination, any or”all of the steps of any of the nethods
shown and desbaskeb&ationéuretinnalitn camprisyiat3bbae oratden furelieatlitpni ¢ devi ces each
i ncluding a processor and a cooperating input device and/ or output device
and operative to performin software any steps shown and 25 descri bed

herei n; i nfor matAYruihile 3YEo ARV GBS wRIMEY BliscideRit Siot BURNliRSedi ks or
hard drives, causing a conputer or other device to be configured so as to

carry 8Udt avhat srspedificadly shnengnédescobedihgreint suchas bt i disnisddonnanid addBcr i bed
herein, in _an ui, t e er: am pgesstore .1n ry or on an
't or mat i oo MG B0 B LEE e o SR PRS0 NS PreS e aFE ISR oatien

whi ch enmbodi@syanih 3G GHIN i SGeN sihepeMalk, an 9¥-Gattevagn t8Njods shown and
descri bed herein, in_any suitable order, and the nethod of uploading or
downl oadi ng sucH\nYanEakIC SPblEmMaRaLiRETh N MR esusah BEEH. 894 kg kmitef  usi ng

such; and Eﬁ‘n&ﬂﬁﬁg @%&BB 2@5‘%’ LEPAAONbR hedih, Qfn %%‘Gut%‘? i@l s &faflﬁ he

nmet hods sh cri herein, 1n any suitable order, eit one or
i n conhnctiToahMMIE,h 3NRNAQ had hAUBMARCASNL 2012/ 050072 - 49 -

It is appreciated that terminology such as "mandatory”, "required", "need" and

"must" refer to implementation choices made within the context of a particular

implementation or application described herewithin for clarity and are not intended to

30  be limiting since in an alternative implantation, the same elements might be defined as
not mandatory and not required or might even be eliminated altogether.

It is appreciated that software components of the present invention including

programs and data may, if desired, be implemented in ROM (read only memory) form



sof tware. Any conputer-readabl e or machi ne-readabl e nedi a descri bed herein
is intended to include non-transitory conputer- or machi ne-readabl e nedi a.
Any conpweatonosip ot her fornms of anal ysis descri bed he@cs&immorzysobze
performed by a suitable conmputerized nmethod. Any step descri bed herein may
be conputer- 5 inplenented. The invention shown and descri bed herein may
include (a) using a conputerized nethod to%dentify a solution to any of
the problens or for any of the objectives described herein, the solution

opti onal | y iigheding ClAtR QM sEPRAM soind LRI Ns opr, man be gtoredrin agy phsd seitabley
service or ther. i I i b i I Iy

o5t t1 ve oS DRl 8ty T AERADle T alRh Shbih ob{RARES o ficPor

out put ti ng vateuslRisah, utardnof various Kinés asdRAME. tGempoeasndestriv@nhérein ass not
limted to structures and functions specifically described herein and is

al so i nt end@dVEs Mie| YgEaHEdy c b IRAERN gL vEal leorcrisay iR pardyays, éf desdred,
struct U§e’ 1O e RSRTHHThA &Hﬂﬁ%ﬁe@F‘Coﬁ‘\?‘éMy%ﬂlﬁ%ﬁéﬁk '&esc?i"é‘é@h%ﬁﬁta@l{%‘a ugh
users of the device may not use the capacity, they are, if they so desire,
abl e to 15mogi fajtetnheveeybe eniptenaintcali whohe @t pardy un esobiwate)ni€ tdesmed, using

Feat ures of theﬁgrﬁs%ﬁh.invention whi ch are described in the context of
separate effBoti" P SCMBYSY so be provided in conbi nation in a single

embodi nent . InclE®id BX@ERLEpe Bf B¥SHREBne TR LSRR Mhter ik NheNd&drdhigh@ied ude a
correspondi ng process enbodi nent. Al'so, each system enbodi nent isintended
t o i ncl ude senglerogeying 20mpeier-e¢agdble visgyetions fol penfrrmaenamr erchll of thowstepo et

view' fr o, any. g her,neds, of, 10e system, of, the entire,fungti onality of
the system®,” conplt er-readabl e “medi um apparat us,” 1 nct'udr ng onl y ‘those

functi onal iréddesle pgyufuetisd o perfditing W alosf @t k@pd o0dny @ dRe methods shown
Conversely, features of the invention, including nethod steps, which are
descri bed fBd dsp@ihedyhareing fe appriudaile girdey: siPRRrEN efey8es Weniccoreadablg er t ai n

order may B .p j i N S Ui i | or in

o i 11 or entrspier BRULEEEBRRAER Brtadth A AGUH, LR B AR 0T

whi ch i s n@trfomt emgedall of the stepsroftdnygf thiemeitheds shapmaindtdascribied yisire i arghown

couple? in any of the drawings may in fact be integrated into a single

pl atfort inAY e t B i Ry & wired
S 1 AU BT ST ROGATh AP AR CORRSISEE YiCamARYT 4P Epredile

or wirel es%a?i‘ﬂ%ﬁ:'o‘r@@te?%ﬁla@& Pr?é%ra%?tcoéié, rE'uE}?(AS teQe&i?&Hlf@l)dJ,'}B@fn%D%eriélfet , 30

Wrel ess LAN, mePNA, power e communi cation, cell phone,

Bl ackber r y @RS, ardatrahdlndiagicnoiputi ngpd @RS pragramtdede forgierfoemiel aveoryall df i s
appreciated that in the description an rawi ngs shawn and. descrij bed

ner ei 1 - Uit Rt 68 TeBe e ot e s g e Ot puf S b uni «

t her eof caRechR@l BB B¥LARGAHS lgﬁtahg’@§ AR 1R KBS of of the methods shown

2012/ 120510PCT/ 1L.2012/ 050072 - 50 - therewithin, and functionalities

descri Béd enddescuibed hersth, adiepperodsedhindinyt sepeble nedesiianhispitahde apasauher

provi ded a%ieé%Store D5m '%gtig ugf_ gur(]:.ht Srot pa%{n%) o Ter}Fo chfo%e %%iedcgnqbiinlatliéjnSt A te
various el éfEht S FATTHE d}amnngspig nerely %xenp ary and} 6¢ approprléfe for

clarity of ophEsgnhakicph ofafly bs tHtOmeihoterEtech hitd beschibéd hérbg, irb T siltdEent
i nvention has been described with a certain degree of particularity, but
t hose ver s®ian alerdrogic dejiigas qaghdpqlyding gr RIeFaeE IKad CORIHUL WPHeANA¢S ons

?gf‘l g\‘?mdingi %ﬁ%oﬁs%tﬂlﬁyd&?cecﬁ‘ﬂd loBeraBYe W SR AERAFNARTady AL NBoRGORE OF
25  described herein; information storage devices or physical records, such as disks or hard
drives, causing a computer or other device to be configured so as to carry out any or all
of the steps of any of the methods shown and described herein, in any suitable order; a
program pre-stored e.g. in memory or on an information network such as the Internet,
before or after being downloaded, which embodies any or all of the steps of any of the
30 methods shown and described herein, in any suitable order, and the method of
uploading or downloading such, and a system including server/s and/or client/s for

using such; and hardware which performs any or all of the steps of any of the methods

shown and described herein, in any suitable order, either alone or in conjunction with



WO 2012/ 120510PCT/ 1L2012/ 050072 - 51 - CLAIMS 1. A noving cel lular

conmuni cati on system conpri si ng: at | east one upgraded noving rel ay
i ncl udi ngwet2o12¢28310t wo base station 5functionalities an@CafLioe28300Tne

nobil e station functionality and a relay resource manager (rRM, all

co- | ocat ed, wherein each base station flél}nct lonality from anong said at

| east two base station functionalities of 'Said upgraded noving relay is
operative to conmunicate via antennae with at | east one nobile station
thereby toseéVpise AMOFPMBEcr-gateble | ikmepdinetradoklennedia dyserivideheicin éach

base statigf, ﬁdJerd% LRl k- (RSt <8 & @ &e‘i’u clfadidid AGahed relay
Mobi ¥

resour ce nanag erei atron functionality of said
upgr aded novi ng An@zl @m;mmmmbp@thasfomnaoﬂmamn&mmﬁeh hardiim idayWhipetfoimasl base
station functionality 15thereby to define at |east one second radio |ink,
respect i velPy, 2 suitiifecompuickiecs énf‘ébodr eApYskd dessEbt heisine&Ray Po@PPIPHIsAT

movi ng 5el ay fcﬁ‘r@m 1S 9%e ﬁvélﬁﬁ])!no HowrP Yhé %eg'&nfégeﬁerelﬂnﬁay include (a) usin
oy 7 efs

functionalit exchanging information wth relay resource nenag
20i ncl uded comprevizeymediodyts idedidy a hﬁmtlcmatodanyndﬁ thedhwrablems wirrfgr aey ay the2. A

moving cel I0 Jle%{lves c{ggucr%eg%erem tl?é/ soﬁ&%nc(%%gaﬁ}; {rllgfude at least one of a decision, an
action, a product, a service or any other information described herein that impacts, in a
positive manner, a problem or objectives described herein; and (b)  outputting the

10 solution.

The scope of the present invention is not limited to structures and functions
specifically described herein and is also intended to include devices which have the
capacity to yield a structure, or perform a function, described herein, such that even
though users of the device may not use the capacity, they are, if they so desire, able to

15  modify the device to obtain the structure or function.

Features of the present invention which are described in the context of separate
embodiments may also be provided in combination in a single embodiment.

For example, a system embodiment is intended to include a corresponding
process embodiment. Also, each system embodiment is intended to include a server-

20  centered “view” or client centered “view”, or “view” from any other node of the
system, of the entire functionality of the system , computer-readable medium, apparatus,
including only those functionalities performed at that server or client or node.

Conversely, features of the invention, including method steps, which are
described for brevity in the context of a single embodiment or in a certain order may be

25  provided separately or in any suitable subcombination or in a different order. "e.g." is
used herein in the sense of a specific example which is not intended to be limiting.
Devices, apparatus or systems shown coupled in any of the drawings may in fact be
integrated into a single platform in certain embodiments or may be coupled via any
appropriate wired or wireless coupling such as but not limited to optical fiber, Ethernet,

30  Wireless LAN, HomePNA, power line communication, cell phone, PDA, Blackberry
GPRS, Satellite including GPS, or other mobile delivery. It is appreciated that in the
description and drawings shown and described herein, functionalities described or

illustrated as systems and sub-units thereof can also be provided as methods and steps



at | east one upgraded noving relay including at | east one base station
functionality and at |least two nobile station functionalities and a rel ay
resour ce W0rarezages1y all co-1 ocated, wherei n each bas@CIUR01DNS0072
functionality of said upgraded noving relay is operative to communicate via
antennae with at | east one nobile stat|0n§bhereby to define at |east one
first radio link therebetween, ‘and wherein each base station

functionality has a connection to its co-located 30rel ay resource nanager,
wher ei n eadhereisibhine agdafunshonalivies i émetibady orr Blwsttohg animctaedy @adt stemo

via vo 2olsriseRTGRAg bohSP iRl B3 et TaTER IR e BY BT 7 o

base stati diustrarctdriongklementshiartadyrdwingiefsi maebt edeapidry tand/os @p@ogristado0
l'i nks, respectively wherein the relag resource nmanager in each
¥

|nd|V|duaICH%WYﬁﬁmﬁﬁmgwoééﬁﬁﬂﬁ@%§“m§5dﬁ% BHF%%burce manager; and
functiogality fqrhe?f&'amwaﬂ o2 HRE hoR g/tﬁeal alCRELE RS

i ncluded in noving rel ays ot her than sal |V|dua noving relay. 1 3

novi ng ceIMutahmmonmuﬂiamUhGWHSy&ﬂenmddyoqqmmgneahmlammmm mhﬁnaumstMElat

| east one nDbZ.e.statioB func ional%&% incLudfs | east hﬁf nobi |l e station
f unct i onal MqEEcaigny Bay e garicd RUSK|eey dsparipgtrpgyd ?ﬂﬁ@?PE OMINEEaY radio
manager; wherein each nobile station functionality from anong said at | east
two 15 nobile station functionalities of said upgraded noving rel ay
comuni cates via antennae with a unit which has base station functionality
thereby to define at |east two second radio |inks, respectively.



4. A noving cellular conmmuni cation system according to claim3 wherein
20sai d relay resource manager also includes one of or part of or all of the
fol | ow ngweubryrbsns: radi o resource subsystem tunnel i RGTALSYBI0ETY
routing & QS subsystem and St and- Al one subsystem 5. The system accordi ng
to Cdaim1l or claim3, wherein said at | east two 25base station
functionalities operate substantially sinul'taneously. 6. The system
according to Caim3, wherein said unit which has a base station
functionality b&LfMS base station. 307.The system according to O aim 3,
wherein said unit which has a base station functionality fornms part of a
noving relay. WD 2012/ 120510PCT/ 1L2012/ 050072 - 53 - 8. The system
accordi ng tlo C almd&;ingdediu®ir cos@ivalidatibh syntﬁmbompﬁsiﬁg base st ati on
functionality forns part of upgraded noving rel st em accordi ng
to Claim3, whereigt E@FHO%WE@Q@@ RAVHE r@@bnﬂﬁlugi%gata{eaﬁte% DiGes A ng

rel ay having On?m%%ﬁalﬁ{e@tah@% [ NG e QRGHilet atﬁaﬁl%ﬁéclﬁ) @'Jnﬁ Va\’rS]Itef‘a | Qfburce

functionality e system according to in at |east
two of said secomshagadiRM)),alks-locaredini cate vvith units haV| ng base station

functionality, located. in di fferen ic | ocations Thesstem
rotordina o 0l ar R hgeinfhehdiint SR iwEEORIRE M b, paORE e i bve S of

an upgraded novispgoh ehayisomueai gat esa%pb@gameualrﬂmﬂgd%raw@é df)@fa%ve to
communicate via antennae with at least one mobile station thereby to define a
10 first radio link therebetween,
and wherein each base station functionality has a connection to its co-located
relay resource manager,
wherein each mobile station functionality of said upgraded moving relay
communicates via antennae with a unit which has base station functionality
15 thereby to define at least one second radio link, respectively,
wherein the relay resource manager in each individual moving relay
comprises:
a radio resource manager; and
functionality for exchanging information with relay resource managers

20 included in moving relays other than said individual moving relay.

2. A moving cellular communication system comprising:
at least one upgraded moving relay including at least one base station
functionality and at least two mobile station functionalities and a relay resource
25 manager, all co-located,
wherein each base station functionality of said upgraded moving relay is
operative to communicate via antennae with at least one mobile station thereby
to define at least one first radio link therebetween,
and wherein each base station functionality has a connection to its co-located
30 relay resource manager,
wherein each mobile station functionality from among said at least two

mobile station functionalities of said upgraded moving relay communicates via



15 12. The system according to Claim3, wherein at |east one of said
second radio links serves for comunicating control data and at | east other
of said swoant/mesivo |inks serves for conmuni cati ng usePCHALZ12/2002. The
system according to Claim2 or claim3, wherein at |east one of said nobile
station functionalities wthin an upgraded moving relay serves as a backup
to other nobile station functionality of the sane upgraded novi ng rel ay,
and said relay resource nmanager i s operative to switch communication from
sai d ot her nobi [aategnag woh af wit tihiiahdst Base stasian dupeioraktynbeiche te dating At
functionality in S t] bil e station handover criterion.
14. The systen1aé%%?@?ﬁ%gggﬁaﬁgﬂﬁggﬂgaggﬁ%l 3, wherein at |east one of said
base station functwherain theeselwy t Rbdurad mipgeaded ¢l hdividlaymseinyeslas a
backup to other base station functionality of the same upgraded novi ng

rel ay, and sai d“P@PHEYS30r esource manager is operative to seanl essly switch
conmuni gation fron1sq&%ﬁggggﬁngqﬁﬁm%&agkpn functionality to said backup
base station functionality in respofisé to neeting a base station handover
criterion. WO 2012/ T2@5008CY LAl 20A&1:0F00Ematibd with rdlay rddoercs ynsdnapers is
according to d ai ,..wherein said network utj.lizing bearers serving for
conveyi ng connuﬂwgéiﬂdﬂnFWHﬁﬂﬁﬁﬁBBWFEt ?é?péﬂhWﬂP@dgﬁwﬁﬁﬁ3%hunication rout e
to the core of said cellular comunication system and wherein said
upgraded noving relays supporting | arger nunber of bearers 5 conpared to a
nmovi ng relay having one base station functionality and one nobile station
functi ?Qal iy, \ghi ! eAUt i0I {nZic@ﬁulglra(i:o%maan'lca%ﬁ)Sts tstWO a%?gi gne tStcfg[irin n erein
functionalities” 16 TRe §ys en1accordlngnt3 &Pblnfg,gWﬁerein %? Flast two
of said second 1Y adéRt bicksbitf stanURSFRAREYTBMUMG af BRlasttwoInFBINRI seaiod

substantially identical ) ) ) ) o )
functionalities co-located with said base station functionalities and radio

manager;
wherein each mobile station functionality from among said at least two
15 mobile station functionalities of said upgraded moving relay communicates via
antennae with a unit which has base station functionality thereby to define at

least two second radio links, respectively.

4. A moving cellular communication system according to claim 3 wherein
20 said relay resource manager also includes one of or part of or all of the following
subsystems: radio resource subsystem, tunneling subsystem, routing & QoS

subsystem and Stand-Alone subsystem.

5. The system according to Claim 1 or claim 3, wherein said at least two
25 base station functionalities operate substantially simultaneously.
6. The system according to Claim 3, wherein said unit which has a base

station functionality being a base station.

30 7. The system according to Claim 3, wherein said unit which has a base

station functionality forms part of a moving relay.



dat a. 17. A method for providing noving cellular conmunication, the
nmet hod conprising: 15providing at | east one upgraded noving relay including
at | east woarolzagesigt ati on functionalities and at | east ®O&/IhWH2/HIVOBE ation
functionality and a relay resource manager, all co-Ilocated, wherei n each
base station functionality from anong said.at |east two base station
functionalities ofsaid upgraded noving réléy is operative to 20comruni cate
via antennae with at | east one nobile station thereby to define a first

radi o |ink ther &bet wddg systemagepriing e (fpimak whisepdiesaid arit shidhirwe aibgstal i ty has
a connection to jt. -l I ! wher ei n each
nobi | e station %%% %%ﬁ§?§?§§3?£§5§§(%géggégF §g®g2§5¥elay 25conmuni cat es
via antennae with a unit which has base station functionality thereby to
define at |east one second radio |ink, respectively wher ei n provi di ng

the relay resoufee mAMS§EHeMACERIdLithElaimdlaiherrn phid netaiosl fedspr i ses:
provi di §g a radicg,bASANLER TRIAARN ineA0 My 3ARHE hEbAS MGt RRBhAY ahe"
exchang?ng infofn%%ﬁOng&ftﬁ re ayvyggguycephgnagerssincﬁuggg%bn igv?ng
rel ays ot her thanesmbdesadoviugabnatioyi ng relay. WO
2012/ 120510PCT/ 1L2012/ 050072

10. The system according to Claim 3, wherein at least two of said second

radio links communicate with units having base station functionality, located in

10 different geographic locations.

11. The system According to Claim 10, wherein at least two of said second
radio links of an upgraded moving relay communicate substantially identical
data.

15
12. The system according to Claim 3, wherein at least one of said second
radio links serves for communicating control data and at least other of said

second radio links serves for communicating user data.

20 13. The system according to Claim 2 or claim 3, wherein at least one of said
mobile station functionalities within an upgraded moving relay serves as a
backup to other mobile station functionality of the same upgraded moving relay,
and said relay resource manager is operative to switch communication from said
other mobile station functionality to said backup mobile station functionality in

25 response to meeting a mobile station handover criterion.

14. The system according to Claim 1 or claim 3, wherein at least one of said
base station functionalities within an upgraded moving relay serves as a backup to
other base station functionality of the same upgraded moving relay, and said relay

30 resource manager is operative to seamlessly switch communication from said
other base station functionality to said backup base station functionality in

response to meeting a base station handover criterion.



- 55 - 18. A nethod for providing noving cellular comunication, the

nmet hod conpri si ng: provi ding at | east one upgraded noving relay

i ncl udi ngvet20i12éasiloone base station functionality and aPrCranxi2/os072mobi |l e
station functionalities and a relay 5resource manager, all co-Ilocated,
wherein each base station functionality of sal d upgraded noving relay is
operative to comruni cate via antennae wt R4t | east one mobile station
thereby to define at | east one first radio Ilnk t her ebet ween,

and wherein eacHd basérhﬁtsa&tﬁ:rar@cchm@gut@ﬁ?éalm%/thﬁéenasaz@nﬁé@rk wilizieg beasers

co-|ocated 10relay,f g 3P ES ey TR IS umg[au?M"ﬁ%hl oﬁﬁg%} {‘&P ﬁt ation

functionality from ng sa eas nctl onalities
of sai d upgradedonmuinigtioet@ye eantusicodkas cvllhaalacraﬁmﬁmﬁeatwntsbstarnuranﬂ whi ch
has base station functionality thereby to define at |east two second radio
links, respecti VEIEIN 18(HBERIIH @ngd@w RBOTAE MFesrawaihee el bgiaBer i n each

i ndi vi dgal novi I’&grﬁlg?ﬂle@(o ﬂ h@&ﬁ’i&'o‘ﬂ Bgseasta{ti%ﬁ'fﬁnétﬁﬁﬁ’lﬂ Gfd BRoager; and

provi di ng funct ty cha glng i nformation refay resource
manager s i ncl udeabhile stabwn rﬁlglcmehaalyg, waltitvartiliziveersagbatdeashichovindbidd stanmoni ng r el ay.
20 19. A net ho&i accordl ng to Claim17 wherein the at | east one nobile
station functio ‘é‘?‘i’l‘)ﬁ}a?’r‘?& udes at least two mobile station functionalities
co-located with said base station functionalities and relay resource
manager, 25wherein each nobile station functionality from anong sai d at

| east two nobi | d6st atThoﬁyﬁthn@wadﬁagit@ (Césmot, wdgicn @ng&samow spgone| ay

com"runllﬁat es via E vmth un it Wnich has base tat@zﬁp errl'hcgbonality

thereby 'to defi near™ Se%ls " HRRG" secochingrrecilly 5O nl(faerseus L 20. A

met hod accordi ngata0 G aim 17 and al so conpri sing effectl ng dynam C

17. A method for providing moving cellular communication, the method
comprising:

15 providing at least one upgraded moving relay including at least two base
station functionalities and at least one mobile station functionality and a relay
resource manager, all co-located,

wherein each base station functionality from among said at least two base
station functionalities of  said upgraded moving relay is operative to

20 communicate via antennae with at least one mobile station thereby to define a
first radio link therebetween,

and wherein each base station functionality has a connection to its co-located
relay resource manager,
wherein each mobile station functionality of said upgraded moving relay
25 communicates via antennae with a unit which has base station functionality
thereby to define at least one second radio link, respectively,
wherein providing the relay resource manager in each individual moving
relay comprises:
providing a radio resource manager; and
30 providing functionality for exchanging information with relay resource

managers included in moving relays other than said individual moving relay.



cell setup wthout interrupting service to nobile stations served by said
base station functionalities. WD 2012/120510PCT/1L2012/050072 - 56 - 21.A
met hod acwordizigoile Cl aim 18 and al so conpri sing suppor PCRgL2aL/HIDZr
comuni cati on over a nmany-to-one topology. 522. A nethod according to Claim
18 and al so conprising using said tw nobile station functionalities to
support cellular communi cati on over a man 5to many topol ogy. 23. A
met hod accor di na to Claim18 and al so conpri si g? using said two 10 nobile
station functiondlitifesnatlerdyéerf pioidane mexsne evlbilyyaermaunicsiproges amdteml at a
data rate which ggﬁ%ﬁggg a data rate of a backhauling operation perforned
using only one o wo nobile station functionalities. 24. A nmethod
according to O ai nprb8idaipdatallea cmenypiiict gnasnd gelsai dcluding a]tﬂe;m‘)bhé dast ati on
functionalities to provide a |larger nunber of bearers than would be

avai | abl e i f celSlaliPBfuRgiontHY catlidbdeate e s19bHe stasign 9“‘6WP911tEFﬁé‘n€fa Y t wo

nobi | e gtation é!;%ﬁfag%@ﬂl'agéﬂ 8%co ?&awﬁ nmet hod according to Claim18 and al so
conpri sing using sal e station functionalities to provide hot

redundancy. whereily mhﬁmsle atatmm diumgionaitgl odl mﬁﬁm@t‘a@iﬂémﬂox&ﬁg delimo s
redundancy conprises sendi ng backhaul i [g}dat g said at | east t
nobi | e station PAREYOIfafIT B‘%lc%lteﬁllau?lg? OpG kY e?ﬁ&ﬂ“&?ﬂr%once

27. A net hod acQ&a@h&gatmsg@ﬁfgtliﬁd@nfﬂlkahe%@b&@%{I sing using said two
mobi |l e station functionalities to provide a pl urality of alternate routes

bet ween nobi | e st atridomkersigreaeltbdsy skt furtctipeagy hanectrmsetiont tatiisga-located

functl?aallty arid a core of a cellular network to which the noving rel ay
beI ongs relay resource manager,

wherein each mobile station functionality from among said at least two
mobile station functionalities of said upgraded moving relay communicates via
antennae with a unit which has base station functionality thereby to define at
least two second radio links, respectively,
15 wherein providing the relay resource manager in each individual moving
relay comprises:
providing a radio resource manager; and
providing functionality for exchanging information with relay resource
managers included in moving relays other than said individual moving relay.
20
19. A method according to Claim 17 wherein the at least one mobile station
functionality includes at least two mobile station functionalities co-located with

said base station functionalities and relay resource manager,

25 wherein each mobile station functionality from among said at least two
mobile station functionalities of said upgraded moving relay communicates via
antennae with a unit which has base station functionality thereby to define at

least two second radio links, respectively.

30 20. A method according to Claim 17 and also comprising effecting dynamic
cell setup without interrupting service to mobile stations served by said base station

functionalities.



28. A nmethod according to Caim17 and al so conprising using said at | east
two base station functionalities to provide a bandwidth to a set of nobile
base statwonoeeéresd by said at | east two base station feaEiuiznadionies, that
is wider than would be possible if WD 2012/120510PCT/ 1L2012/ 050072 - 57 -
the sane set of nobile base station were %% be served by only one of said
at |l east two base station functionalities.~"29. A nethod according to C aim
20 wherein said dynamc cell setup is effected by 5 initiating a first

hand- over between a first of the two base station functionalities to a
second thereof; ~gf fect tup o h tion
functionality, tﬁen ?%fﬁ?%é?%ﬁgﬁgsglongﬁéghggovﬁ¥l Bé &Hﬁ ﬁg 9@%% dh%f t he
two base stallularncdmunaditaivaldver @mahp-té-bee fopoRigyt her eof and effecting the
dynam c cell setup on the second base station functionality. 10 30. A

met hod according to Claim29 wherein said first and second base station
funct i ogal I t1es oper & erofodt ddeStuANeh ERGANTS OftPilo B %%&Hg%&fd%}d/ and
wherein initiating the tirst hand-over conprises Incr s urrent |evel
of the secmmﬂmbumpmmipmmamammxnhSupﬁnondhﬂas&mmnmﬁbmmmﬂumcanmnahmaymand
substantial |l y simultaneously 15 reducing the first output power of the
first base! @¥$ﬁ¥bn functionality to a reduced first output power |evel far
enough bel ow t he second out put power of the second base station
functionality, to trigger hand-over fromthe first base station
functionality t@3the /sewthmil basuling & iCéztimf U emnil gvgel fangpriske 8sing\ sailt tved
seeor a0yl APt fuBRtuPhao SR TREb T RSt onsame BN IR Bl B L0
at |east twhilinsecsdsad 1R riuu mﬁtal &@Ellldulhhg%pelfaﬁbn @elffbﬂmsdd Bageoy dhnk @ the
functionality of said at |east two base station functionalities;

provi di ng AV8&rbHg skEpn fnctigpaliéissi s suited to nobile stations not bel onging
to 25said first subset and which which differs fromthe first set-up, for a
second base station functionality of said at | east two base station
functionalities24. A nushdugadchalifig tsCldias e8 shataloncdmpidingnsihg tsyidt wweser ve
nobile stations in the first subset; and using the second base statlon
functi bnal MSpPileostatign, Bingiepalisies o Profde anlafgee %@Sh&f F5aighs Ean yyld be

2012/ 12051QPGHb - 20428 AQ htminiefion were supported by only one of the two mobile

station functionalities.

25. A method according to Claim 18 and also comprising using said two

20  mobile station functionalities to provide hot redundancy.

26. A method according to Claim 25 wherein said hot redundancy comprises
sending backhauling data using said at least two mobile station functionalities a

plurality of times rather than only once.

25
27. A method according to Claim 18 and also comprising using said two
mobile station functionalities to provide a plurality of alternate routes between mobile
stations served by said at least one base station functionality, and a core of a cellular
network to which the moving relay belongs.
30

28. A method according to Claim 17 and also comprising using said at least two
base station functionalities to provide a bandwidth to a set of mobile base station served

by said at least two base station functionalities, that is wider than would be possible if



33. A nethod according to Caim 20 wherein said dynam c cell setup conprises

providing a new value to a cell center frequency paraneter. 5 34. A
met hod acwordizugoile Cl ai m 20 wherein said dynam c cel|l ®ETOp20s2HyPpiseEs
providing a new value to a cell bandw dth paraneter. 35. A
met hod according to Caim20 wherein said dynamic cell setup 10 conprises
providing a new value to a frame timng paraneter. 36. A net hod

according to Claim 20 wherein said dynam c cell setup conprises providing a
new val ue the saneaset F mokile baset SteiP bV eEKo bRISB)eH &y bt elre of1 BiBF laasiping

cel lul ar c%gﬂﬂgaﬁ%ghgguﬁﬁﬁﬁen1accordlng to claim1 wherein said rel ay
resource nmanager also 1nc es one of or part of or all of the foll ow ng

subsystens: radi o resource subsystem tunneling subsystem routing & QS
subsystem and St and- Al one subsystem 2038. A npving cellul ar conmuni cati on

syst em accaPdi nd* PthoarHrdinga (diim e sd ﬂ@%ﬁ cell iefhrdesitegteddy
I ncl udes Onlgu%ngoa fﬂ?trﬁangfovgf b@leeRt il€of Ble! QY &ge %tafa%x Eﬁ&ﬁnaﬁ@&'t

resource subsystem tunneling subsysten1 routing & system an
St and- AIoneasmbsb@t@mtﬁaﬁﬁgtﬁhdyswﬁwenﬂammprdmﬂgemmthmvs@hoﬁﬁmMﬂbnﬂﬁy,4 38

wherein said at .l.east two iI station functionalities o e

SUbst ant | alhSy ST T Teny . Fg- Ko REt B0 FRY ©lo T8 AFh B &
said first fmoﬁﬁﬁ%%%ﬁrssaleéré&rhnhtafféul@galeld n8hi©P&l ¥t€p abn {Her @toNd
second out put powers respectively and wherein 30 initiating the first

hand- over eospititsedunemelityg t he first output power of the first base
statio? functionality to a reduced first output power |evel far enough
bel ow 9e second out put power of the second base station functionality, to

trigger hand: ovey nidisd tdrerding 36 (Daise 29t alhidroin Jaun Cidt aimal debynd Badeh@as@cond
base station functionality. WD 2012/ 120510PCT/1L2012/ 050072
functionalities operatée at first and second output powers respectively and wherein
initiating the first hand-over comprises increasing a current level of the second output
power of the second base station functionality and substantially simultaneously
15  reducing the first output power of the first base station functionality to a reduced first
output power level far enough below the second output power of the second base

station functionality, to trigger hand-over from the first base station functionality to the

second base station functionality.

20 31. A method according to Claim 17 and also comprising:
providing a first set-up, suited to a first subset of a population of mobile stations
served by said at least two base station functionalities, for a first base station
functionality of said at least two base station functionalities;
providing a second set-up, which is suited to mobile stations not belonging to
25  said first subset and which which differs from the first set-up, for a second base station
functionality of said at least two base station functionalities;
using the first base station functionality to serve mobile stations in the first
subset; and
using the second base station functionality to serve mobile stations in the second

30 subset.

32. A method according to Claim 31 wherein the first subset comprises

mobile stations requiring a particularly low latency.



- 59 - 41. A nethod according to Claim17 and al so conprising using said at

| east two 5 base station functionalities to provide a data rate to a set
of nobi | ewbase/rbadi on served by said at | east two basePSTALI0021050072
functionalities, that is higher than would be possible if the sane set of
nobi | e base station were to be served by |y one of said at | east two base
station functionalities. 10 42. A nethod acCording to Claim28 or 41 wherein
sai d using base station functionalities to provide, conprises coordinating
t he schedul er subsystens of said two base station functionalities to
decrease interference %&t}@?&%é&h%gt%O(Raﬁﬁqezét\%ér% FMEC&)’n%@iélc%les%t nd to
i ncrease capacity achievable 1'n at °| east oné access I7nk. . A et hod
accordi ng tcom@lisdspr@ddmg adikwihdiiceiora edicdntdsiraghehag parsinater.on functionalities
to provide, conprises coordinating the schedul er subsystens of said two
base station functionalities to decrease interference between said two base
stationsfunctionalities and to increase the capacity achievable in said
first Iink, and wherein the two base station functionalities are
co-located. 20 44. A retrhabodacondinggtat €'l@@nai2th ®Berwine k@il ndygaindc usil ngtipase
station functianaliti.es to proyide, c qprise separating a | arge bandw dth
Lo smal | er CBRRENFARVHGEE B ReAHE Ao BACK G PEBVER) base stations |5
assigned to a different bandw dth portion, and wherein portions reused nore
frequently are used near the cell and portions 25used | ess frequently are
used cl oser to Bhe edyenghod hecarding, tot Rdgimby) wherewnbiidadynemiaicelh syupani c
cell setup, enabling .changin f bands re frequently. 45. A nethod
accord?gg €8H%T§¥ﬁ¥gﬂgﬁﬁgggyﬁwﬁﬁi?fh{?%%g?ﬁgJ?%%%%g:hand-over conpri ses
reducing a current |level of the second output power of the second base 30
station functionality to a reduced second output power |evel far enough

bel ow a cuBfent A dysiodogccoring iq Qlalguil%uffheﬁaméaldocfyrtaﬁ@c £ell SEUPLOBPEISEY | on

f ti i ‘1 ' - t tati
Funct | onal 15 Sh8R ERORRk PR H AR RS BRI PaRER R ™ "

15 37. A moving cellular communication system according to claim 1 wherein said
relay resource manager also includes one of or part of or all of the following
subsystems: radio resource subsystem, tunneling subsystem, routing & QoS subsystem

and Stand-Alone subsystem.

20 38. A moving cellular communication system according to claim 2 wherein
said relay resource manager also includes one of or part of or all of the following
subsystems: radio resource subsystem, tunneling subsystem, routing & QoS

subsystem and Stand-Alone subsystem.

25 39. The system according to any of Claims 2 —4, 38 wherein said at least

two mobile station functionalities operate substantially simultaneously.

40. A method according to Claim 29 wherein said first and second base station
functionalities operate at first and second output powers respectively and wherein
30 initiating the first hand-over comprises reducing the first output power of the first base
station functionality to a reduced first output power level far enough below the second
output power of the second base station functionality, to trigger hand-over from the first

base station functionality to the second base station functionality.



WO 2012/ 120510PCT/ 1L2012/ 050072 - 60 - 46. A nethod according to C aim40
wherein initiating the second hand-over conprises increasing a current

| evel of wbeofzmgitoout put power of the first base stati @aTiAuzae/Hwnz ity and
substantial ly sinultaneously reducing a current |evel of the second output
power of the second base station function ty to a reduced second out put
power 5 level far enough bel ow a current eveI of the first output power
of the first base station functionality, to trigger hand-over fromthe
second base station functionality back to the first base station
functionality. 47. A nmethod according to Caim20 wherein said dynam c
cell setup conprises 10 providing a new value to at | east one base station
parameter of each of said at Ieast two base station functionalities. 48.
A et hod accordlng to Ca 7 wherein said at | east one base station

par anet er ithcl udegestod %-‘é@lfdﬂ%ﬁn&) blaimplit gig ab@\ﬁé’@l’“@é‘ﬂt‘@%ngf Fd gk, two

bandw dgh, b%'évs[}latida fuM:tﬁ)n%ﬁﬁ@st & prt){qﬁg% cfa'tﬂa'&gto a 8%-of ’%ho?b\f gtb%g'a AGaGMH gér{‘/‘&i to

any of clains 1-4 - 12, 15 -7 16, 37 - 39 wherein sald system conprises a
net wor k opdmyabideatamt)nwlo Ibgsds:batain ﬂueasinabm dfat tsheglicolthanwogd St poskdbldst 2G
GSM CDVA, 3G UMS, st em

accordi ng tt]?Je OE%%ESG st%10n6were t? be fgrve%g On%).wone %fgs%%tﬁg?'

systen1hasbagﬂhgﬁﬁqhgaﬁmhp@%r-node interface operabl e according to at Ieast
one of the follow ng standards: 2G GSM CDVA, 3G UMIS, WCDMVA, HSPA, LTE,
W MAX, W Fi. 51. A conputer progran1product conprising a

non- L1051 LGy SOTRULST eable IEduum PAvLng @ rRut el Leadaple arpgram

CIC1
code efbodi&d thereinoe sard ut ef ddb rogram co a e

executed t @uﬁdﬁ]@hﬁm&o RS cbrﬁiﬁmé’&tcb&dlﬁlaﬁhg\ﬂﬁb mémﬂas&msﬁ%&&r@mtwo 52. A
met hod according to any of clainms 17 - 36, 40 - 48, wherein said system has

at | east omasq pfaBpn rfB@Félqnﬁ]ﬂté,f}’Sf@cée%%ﬁalﬁtﬁ‘éfe&’é’é%rbﬁ‘ﬁ%?nt tridttwoehae HaEOof t he
WH owi Ny $ARAdRNARS afFro TNty 3 Chie MISin MM ond TRREs thEkE W MAX,

15 43. A method according to Claim 28 or 41 wherein said using base station
functionalities to provide, comprises coordinating the scheduler subsystems of said two
base station functionalities to decrease interference between said two base station
functionalities and to increase the capacity achievable in said first link, and wherein the
two base station functionalities are co-located.

20

44. A method according to Claim 28 wherein said using base station
functionalities to provide, comprises separating a large bandwidth to smaller bandwidth
portions, wherein each of several base stations is assigned to a different bandwidth
portion, and wherein portions reused more frequently are used near the cell and portions

25  used less frequently are used closer to the edge of the cell, thereby, in combination with

dynamic cell setup, enabling changing of bands more frequently.

45. A method according to Claim 40 wherein initiating the second hand-over
comprises reducing a current level of the second output power of the second base
30  station functionality to a reduced second output power level far enough below a current
level of the first output power of the first base station functionality, to trigger hand-over

from the second base station functionality back to the first base station functionality.



- 61 - 53. A nethod according to any of clainms 17 - 36, 40 - 48" wherein
said system conprises a network operable according to at | east one of the
fol | owi ngwetardaris: 2G GSM CDVA, 3G UMIS, WCDVA, HSPAT/ILIE/0300THAX,
W Fi .
- 60 -
46. A method according to Claim 40 wherein initiating the second hand-over
comprises increasing a current level of the first output power of the first base station
functionality and substantially simultaneously reducing a current level of the second
output power of the second base station functionality to a reduced second output power
S level far enough below a current level of the first output power of the first base station

functionality, to trigger hand-over from the second base station functionality back to the

first base station functionality.

47. A method according to Claim 20 wherein said dynamic cell setup comprises
10 providing a new value to at least one base station parameter of each of said at least two

base station functionalities.

48. A method according to Claim 47 wherein said at least one base station parameter
includes at least one of: output power, center frequency, bandwidth, PLMN ID, MIB

15  data, frame timing.

49. A system according to any of claims 1-4, 6 — 12, 15 - 16, 37 - 39 wherein said
system comprises a network operable according to at least one of the following
standards: 2G, GSM, CDMA, 3G, UMTS, WCDMA, HSPA, LTE, WiMAX, WiFi.

20
50. A system according to any of claims 1-4,6—-12,15- 16, 37 —39 wherein said
system has at least one inter-node interface operable according to at least one of the
following standards: 2G, GSM, CDMA, 3G, UMTS, WCDMA, HSPA, LTE, WiMAX,
Wil

25
51. A computer program product, comprising a non-transitory computer usable
medium having a computer readable program code embodied therein, said computer
readable program code adapted to be executed to implement any of the methods shown
and described herein.

30
52. A method according to any of claims 17 — 36, 40 - 48, wherein said system has
at least one inter-node interface operable according to at least one of the following

standards: 2G, GSM, CDMA, 3G, UMTS, WCDMA, HSPA, LTE, WiMAX, WiFi.
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53. A method according to any of claims 17 — 36, 40 - 48,, wherein said system

comprises a network operable according to at least one of the following standards: 2G,

GSM, CDMA, 3G, UMTS, WCDMA, HSPA, LTE, WiMAX, Wili.



