BASE STATI ONS, CELLULAR COVMUNI CATI ON SYSTEMS, METHODS FOR CONTROLLI NG A
BASE STATI ON, AND METHODS FOR CONTROLLI NG A CELLULARCOVMUNI CATI ON SYSTEM
Techni calwbizeloh2p4@01] Enbodi nents relate to base stati easisceelolovdids
comuni cation systens, nethods for controlling a base station, and nethods
for controlling a cellular conmunication system Background [0002] In
various cellular comuni cation systens, a packet may be transmtted froma
radio communi cation termnal to one or nore base station. An acknow edgnent
may be seBASESTATIONS| CELMULARCGOMMUNECATION $YSTEMS, METHODSFORas been
properly received in the base station. A negative acknow edgenent nmay be
sent to t heONFROLEINGCUABASE STATTON, AND METAODS FORCOKTRIBEING!A been
properly received in the base station. The radi o conmuni cati on may deci de

on whether to re-transnbbIhhﬁLgﬁq&ﬁMmgggﬁégﬁgagmgggfﬁﬁlan acknow edgnent or
the base

a negative acknow edgenent 1s received in station. Summary [0003]
hi vari ous enbodi nents, a base station nay be provided. The base station
may include a first determ ner configured to determ ne whether user data

has been received froma radio COEEEELcaH;og term nal by the base station
a second determ ner configured to 3 whet her i nformation from which
it may be determ ned that the user data has been received fromthe radio
communi 0901on Egpeiimaninielae & Rave watoas.seeiilap somaunication ysteansy gpthads fox he
other basestation; and a transmtter configured to transmt to the radio
comruni eatroBimgtadasg station, prbmatpdsoier fentiodling agsllwlaeedremunicationsystemne of t he
base station and the other base station has received the user

Background

[0002] In various cellular communication systems, a packet may be transmitted from a radio
communication terminal to one or more base station. An acknowledgment may be sent to the
radio communication ténninal in case the packet has been properly received in the base station.
A negative acknowledgement may be sent to the radio communication terminal in case the
packet has not been properly received in the base station. The radio communication may decide
on whether to re-transmit the packet, based on whether an acknowledgment or a negative

acknowledgement is received in the base station.

Summary

[0003] In various embodiments, a base station may be provided. The base station may
include a first determiner configured to determine whether user data has been received from a
radio communication terminal by the base station; a second determiner configured to determine
whether information from which it may be determined that the user data has been received from

the radio communication terminal by another base station has been received from the other base



data based on at |east one of the result of the determnation of the first
determ ner and the result of the determ nation of the second determ ner.

[ 0004] | rwoabioousssenbodi nents, a base station may be previrgedoiobb&cbase
station may include a determ ner configured to determ ne whether user data
has been received froma radi o conmuni cation termnal by the base station;
and an information transmtter configured to transmt information from
which it may be determ ned that the user data has been received fromthe
radi o cetationliaodthit@nsnigendonfipuey té renshdis® thé aldioadninbunddativh esrmirad i faimatiown.

[ 0005] In various enbodi nents, a nethod for controlling a base station may

be provirddiechtind RBcther 1 0chs'Gie deried bede seaie i dk BthePYas sfatibi®hasdel Svdll thiiseP
t he base station whet her user data has been received froma radio

conmuni gakh ingfkdtdal AdAd oo ritherLAP §F t?lts QlteieHJ?1naf#rﬁ1t St ?is@ Qeinid ﬁsﬁﬁ%cdres%lt

determ ner of the base station whether 1 nformation from whic

det erm B {ﬂctdgé{-mﬁlgﬁon &%‘?‘1‘2‘%&’“%‘:@ rece! ved fromthe rad! o]

comuni cation termna y ano pase station has been received fromthe
other b tation;. and b a transmtter of the base. station
Co the TR camaHpEarmBROREPH Aarar HAPRHERORC N ESE | Ty DHECNBIOR 02 oast
one of th bas station and the ot her base station has recel ved the user
dat a ba¥ddss determunes confieuiresk tordetermang Whethgr useredatpas beem rorgTVsY fopka Fadiest

det er m ner and the result of the determ ning by the second determ ner.

[ 0006] semupppicyion terrpinal MEnthe, base rmiationd apdranciparmetion riggnsmisgs sonfigwredte may
be provided. The nethod may |ncI ude determ ning by a determ ner of the base
st at i ontraksatihipformgeon Gamavhiels ithesrba datamied thatdhe eser dat bacsenuedecat ifiom
term nal by the base station; and transmtting by an information

transm ﬂie&adlof:omimenhmtsmmhald:ythélf)asemm@m dnodrr Wasectatibh. may be determ ned
that theuser data has been received fromthe radi o conmunication term nal
by the [pm9s] st & iveodsCendpdidi&its, a method for controlling a base station may be provided.

The method may include determining by a first determiner of the base station whether user data
has been received from a radio communication terminal by the base station; determining by a
second determiner of the base station whether information from which it may be determined that
the user data has been received from the radio communication terminal by another base station
has been received from the other base station; and transmitting by a transmitter of the base ‘
station to the radio communication terminal information indicating whether at least one of the
base station and the other base station has received the user data based on at least one of the
result of the determining by the first determiner and the result of the determining by the second
determiner.

[0006] In various embodiments, a method for controlling a base station may be provided.
The method may include determining by a determiner of the base station whether user data has
been received from a radio communication terminal by the base station; and transmitting by an

information transmitter of the base station information from which it may be determined that the



base station. Brief Description of the Drawings [0007] In the draw ngs,

| i ke reference characters generally refer to the sane parts throughout the
di ff er entwoi2ews123dbhe drawi ngs are not necessarily to scace;SGeophasics

i nstead generally being placed upon illustrating the principles of various
enbodi ments hi the foll ow ng description, various enbodi nents of the

i nvention are described with reference to the follow ng drawi ngs, in which:
FIG 1 shows a cellular conmunication systemin accordance with an

enmbodi meser datkhés betnsbered &ohothe raliatomimunidatihtomtlail by thé bdle snatieiridasibient ;
FIG 3 shows a base station in accordance with an enbodi nent; FIG 4 shows
a base pisakiafipni N accordance with an enbodi nent; FIG 5 shows a base
station in accordance with an enbodinment; FIG 6 shows a cellular

comuni cation systemin accordance with an enbodinent; FIG 7 shows a flow
diagramillustrating a nmethod for controlling base station hi accordance

with an enbodinent; FIG 8 ﬁrhi?el‘\ﬁesar; Itl%\lllv0 iﬁe%laamiinlsl ustrating a nmethod for
controlling base station in dinment; FIG 9 shows a
cellula nmuni catj on system. n accordance with an enbodi nent; Fl 10
Showe. 0081 BEltIAE BhE TRy Sebar RracoTe e (G PO, Fi G
11 shows an_illustration of. a nethod for _controlling a_cellular .
comuni Bdiffrentyiawsm Ths deavipgspin Bt REF ey taislse Rt ipstead geperalhohping,
cel lul ar communi cati on systemin accordance with an enbodi nent;

placed upon illustrating the principles of various embodiments. In the following description,

various embodiments of the invention are described with reference to the following drawings, in

which:

FIG. 1 shows a cellular communication system in accordance with an embodiment;

FIG. 2 shows a base station in accordance with an embodiment;

FIG. 3 shows a base station in accordance with an embodiment;

FIG. 4 shows a base station in accordance with an embodiment;

FIG. 5 shows a base station in accordance with an embodiment;

FIG. 6 showé a cellular communication system in accordance with an embodiment;

FIG. 7 shows a flow diagram illustrating a method for controlling base station in
accordance with an embodiment;

FIG. 8 shows a flow diagram illustrating a method for controlling base station in
accordance with an embodiment;

FIG. 9 shows a cellular communication system in accordance with an embodiment;

FIG. 10 shows a cellular communication system in accordance with an embodiment;



FIG 13 shows an illustration of a nethod for controlling a cellular

conmmuni cation systemin accordance with an enbodinent; FIG 14 shows a

cel | ul ar wormomi2gslti on systemin accordance with an enbedirsenbicands Fl G 15
shows an illustration of a nmethod for controlling a cellular comrunication
systemin accordance with an enbodi ment. Description [0008] The follow ng
detail ed description refers to the acconpanyi ng drawi ngs that show, by way
of illustration, specific details and enbodi ments in which the invention
may be practi c&dG. Thelsevsearbdbistreivnsofar meidied dorn dmtrollingsuédiubar eommieicatidn t o
enabl e those skilled in the art to practice the invention. O her

enbodi neytesn hit cdidandtk iithz@bnibodinsdnt.uct ural , | ogi cal, and el ectrical changes
may be made without departing fromthe scope of the invention. The various

enbodi ment s ar @16G.0f2 k8GR 2 aMilhdcomthibiAdAivn Syt f ¥RordafceSATRaIRRAIAGRL S can
be conbined with one or nbre other enbodi nents to form new enbodi nents.

[0009] The wor ﬁé.e%ﬂ'i’f&v@sr 3 ill %M%ﬁ%fgﬁhmségpd % @%nih@ ré’éllﬁf&f)g(éjmﬁﬁe}nféét%ﬂo' e,

i nstance, or illustration™. Any enbo or sign-descr rern as
"exenpl ary" is nok necessarily . .to be construed as preferred or advant ageous
over ot 5%“%%6%%1%%ﬁf&“oﬂn§£¥%SW¥?%[001O] The vari ous base stations, as

will be descri jn.nore detail bel ow, . .according to variaqus enbodi nents
may conprise agﬁ(g'njo‘{] SroNsi actrIpier FPmURiSAHANCSYSERM] %cqrﬂ@csr%@e@gqrﬂlg@amfed
out by the various devices. A nenory used in the enbodi nents may be a

voIatiI@“henDry, for exanple a DRAM (Dynam ¢ Random Access Menory) or a

non-vol atile nmenory, for exanple a PROM (Programuabl e Read Only Menory), an
EPROM ( Er asabl &l hows an illustration of a method for controlling a cellular communication

system in accordance with an embodiment.

Description

[0008] The following detailed description refers to the accompanying drawings that show, by
way of illustration, specific details and embodiments in which the invention may be practiced.
These embodiments are described in sufficient detail to enable those skilled in the art to practice
the invention. Other embodiments may be ut_ilized and structural, logical, and electrical changes
may be made without departing from the scope of the invention. The various embodiments are
not necessarily mutually exclusive, as some embodiments can be combined with one or more
other embodiments to form new embodiments.

[0009] The word "exemplary" is_used herein to mean "serving as an example, instance, or
illustration". Any embodiment or design described herein as "exemplary" is not necessarily to be
construed as preferred or advantageous over other embodiments or designs.

[0010] The various base stations, as will be described in more detail below, according to

various embodiments may comprise a memory which is for example used in the processing



EEPROM (El ectrically Erasable PROM, or a flash nenory, e.g., a floating
gate nenory, a charge trapping nenory, an MRAM ( Magnet oresi stive Random
Access Mewonygjo/as46a PCRAM ( Phase Change Random Access Meowrsgpotofod@éd] | n an
enbodi ment, a "circuit” may be understood as any kind of a logic

i npl enenting entity, which may be special purpose circuitry or a processor
executing software stored in a nenory, firmmvare, or any conbination
thereof. Thus, in an enbodinment, a "circuit” nmay be a hard-wired | ogic
circuit caried oqut bgrthenvahbbwes Hodies. & mediory sisah ina theaempboaifmentrailyebd aoadaior ,
e.g. a mcroprocessor (e.g. a Conplex Instruction Set Conputer (ClSC

pr ocess aieniry, foR&ttpisla DRAN UDivh atic Feind6Rmdtesy MembS§br RMOE RS Rfle) merfiory,

"circuit" may al so be a processor executing software, e.g. any kind o

conput eforPAHpA T FROM PréQaRHaBle RELQUOARN MRSy af | BEREM | féeyi@% such

as e.g. Java. Any other kind of | nplementation of the respective functions
whi ch wi ] I K il 0 | so_ d s a
"Ci rcu%hbﬁmgg%gﬁgﬁgg%ﬁﬂ ?lﬂPg;]R a %’:drrn%? ?A\}lemgﬁgéldi%fgé’n? %T%%l%é%%%goa i bus

enbodi ngnt s, features ma i ned for. dgvices, and.in sane
enbodi e i PERoRRdn B SXPMeRglorssiive BEGat AT Nt Diora A
understqd that features for_devices nmay be al so provided for the nethods,
and vi c&?\?%"r ﬁ@“gfgeﬂ‘g]mz‘f:@ss &’Peg}?&\)s a cellular communication system 100 in
accordance wth an enbodinent. In the cellular communication system 100, a
servi ngl0943k sdnpap grbadimentsa "grouit” may bgpndsrpieed pypnydind ofc lggic ibplemanting
first coll aborative base station 104, as will be explained in nore detail
bel ow, ently.avkichomay bokpesizdpatmose cliagty o at pronesi@tsxeagingi Jofiwaes stepdanred in
noredetail bel ow, each may receive data froma radi o conmuni cation term nal
112. Fomemwgygimwatd)er asy vombinbé@setheteaf. i Thus, 1 Zannaybadaaaity £ "@gaake magidicaa 120
fromthe radi o conmunication

hard-wired logic circuit or a programmable logic circuit such as a programmable processor, e.g.

a microprocessor (e.g. a Complex Instruction Set Computer (CISC) processor or a Reduced
Instruction Set Computer (RISC) processor). A "circuit" may also be a processor executing
software, e.g. any kind of computer program, e.g. a computer program using a virtual machine
code such as e.g. Java. Any other kind of implementation of the respective functions which will
be described in more detail below may also be understood as a "circuit" in accordance with an
alternative embodiment.

[0012] In various embodiments, features may be explained for devices, and in some other
embodiments, features may be explained for methods. It however will be understood that
features for devices may be also provided for the methods, and vice versa.

[0013] FIG. 1 shows a cellular communication system 100 in accordance with an
embodiment. In the cellular communication system 100, a serving base station 102, as will be
explained in more detail below, a first collaborative base station 104, as will be explained in

more detail below, and a second collaborative base station 106, as will be explained in more



termnal 112 as indicated by arrow 114. For exanple, the first

col | aborative base station 104 nay recei ve packet data 122 fromthe radio
comuni cawvpanwessstnal 112 as indicated by arrow 116. FeCTSGamoel0e)166 he
second col | aborative base station 106 nay receive packet data 124 fromthe
radi o communi cation term nal 112 as indicated by arrow 118. The serving
base station 102 may be connected to the first coll aborative base station
104 by a first connection 108, for exanple a first backhaul |ink. The

ser vi ngddfasitbelgw agach may @t eiveeyd atacfrann A nasli¢ eainmonicit@nsemanal 1d¢2] Horlbgamylembe base
station 106 by a second connection 110, for exanple a second backhaul 1ink.
| n var i seneing bivegtationtl 62 mial eeckive phckeodite ¢20 GomiRSradivtoktiguni@€iond connecti on
110 may be direct connections wthout relay by another base station, or a

radi 0 nekWREKI 1I20RIRAEA&] by /AN 1 2f. Far &AM E (R MoK als R it Ve YabEdtat{oR YO ma[yOO 14]
I n various enbodinents, a serving base station for a radio communication

term nale 48y pRked LA EHqud b RetntuRichESPRAG N A 2fa$ 'incﬁc!a"t’éa s owBi6.

acknow edgenent or nonac nomAe gnent respec Ively,

transm h rmn

communt Loriranb Eiht deohd g?lﬁabeifr FEec it e re°51V88eﬁk§§%art%‘??‘€%mBa%e
statlon for a radi o commun i an nal a base station, which may
recei ve 6‘8&?3?%““[’%8% f%“’r‘%ﬁ S qffﬂ} %W%ﬁ%{%bﬁeﬁﬁ“’mg e giptioan 02 snayoes

not transmt acknow ment resp. nonacknow edgenent for the packets to the
radio c geded todhe g’ég sAllahgratiyqpsetation Uh‘rbymgrsmentﬁed% forexappien
communi cation termnal may also be referred to as a user equi pnent (UE) or
as a nolst kackhaw link RhWS?WH{gdﬁiﬂaﬁ]tatlotn 102 may Yeeconnectad to et secondtcdolatwogpyer at i ve
base station reception for three cells like shown in FIG 1, the packet.

dat a t rlass statiaretD6t by 4 seeondagonnersioh d $@, fot extaimpite arsegondisackhau Huknln various
onetransm ssion of the radio communication termnal 112, but due to various
t r ansmi asbodiments, the first connection 108 and the second connection 110 may be direct connections

without relay by another base station, or a radio network controller (RNC) or a remote network
controller (RNC).

[0014] In various embodiments, a serving base station for a radio communication terminal
may be a base station that is responsible for transmitting acknowledgement or non-
acknowledgment, respectively, for a packet transmitted from the radio communication terminal
to the radio communication terminal. In various embodiments, a coliaborative base station for a
radio communication terminal may be a base station, which may receive packets from the radio
communication terminal, but which is does not transmit acknowledgment resp. non-
acknowledgement for the packets to the radio communication terminal.

[0015] In various embodiments, a radio communication terminal may also be referred to as a
user equipment (UE) or as a mobile station (MS).

[0016] It is to be noted that in the cooperative base station reception for three cells like

shown in FIG. 1, the packet data transmitted to the various base station may result from one



conditions, the packet data received in each of the serving base stations
102, the first coll aborative base station 104 and the second col | aborative
base st atwonrodG3say vary. For exanple, transm Ssion erPCrsGey/00€66r and
|l ead to the fact that not in all of the serving base stations 102, the
first collaborative base station 104 and the second col | aborative base
station 106 the packet data nmay be received w thout transm ssion error.
[0017] Furthernore, it is to be noted that although two coll aborative base
st at i onsrapgnaisgérovhthe radiel @@mmynicatipn termiiveat 163, booduedtb oradusvenimis€ost at i ons may
be present, for exanple only one coll aborative base station, or nore than
two col cediliticisj the piksed#i rieioedbin datlDdBhe bdivivig baeusatioas 104, 8e fixgnmuni cati on
systens, a packet may be transmtted froma radio comrunication termnal to

one or BBllMoRATEbEE3talioN 304 A BE kirond eSIBBBRLvEBY e RRLSE 6 hy 14§, Fdi O
conmmuni cation termnal in case the packet has been properly received in the

base St gkdifle, tinlfGAA Lo R AL gg@‘gkﬂg? ﬁﬁmmﬁg@mfaﬁ of R sEAfHetbase

comuni cation termnal in c as not een properly recel ved in

t he bas L Q. nj.cat i term nal deci de on whe r to
ot rangneri g e AR eS R0 R BRLER 107w T B ERIRERE S8 PRI R
acknow g%g\%gi?nh IS rz)tcéei veddi n,the radio. communication termnal. [0019] _
FIG 2 o dpa iy be Zeqepiyd Y BOPHTasES@ASER Wi t h an embodi nent. The base
station 200 may ipclude a first determ ner 202 configured to_ determ ne

whet her [N} o fushernors ddn o becanterbiiat alimvsh twecolaaspiis et ations eshovial

(not shpwnI) by the base station 200, a second determ ner 204 configured to
det er m HeFligh &t anymumbenefrellalntativedrasetaticns mayrhgprésentd for examplednlyloae t he user
data has been received fromthe radi o conmunication term nal by another.

base st atllaborafinobass k@tier), on ardthenm twecdlabewltife base stasorst her base station, and

2 [0018] In various cellular communication systems, a packet may be transmitted from a radio
communication terminal to one or more base stations. An acknowledgment may be sent to the
radio communication terminal in case the packet has been properly received in the base station.
A negative acknowledgement may be sent to the radio communication terminal in case the
packet has not been properly received in the base station. The radio communication terminal may
decide on whether to re-transmit the packet, based on whether an acknowledgmlent or a negative
acknowledgement is received in the radio communication terminal.
[0019] FIG. 2 shows a base station 200 in accordance with an embodiment. The base
station 200 may include a first determiner 202 configured to determine whether user data has
beén received from a radio communication terminal (not shown) by the base station 200, a
second determiner 204 configured to determine whether information from which it may be
determined that the user data has been received from the radio communication terminal by

another base station (not shown) has been received from the other base station, and a

transmitter 206 configured to transmit to the radio communication terminal information



transmtter 206 configured to transmt to the radi o conmunication term nal
i nformationi ndi cati ng whet her at | east one of the base station 200 and the
ot her baswobarizesw4has recei ved the user data based on &CTISea610/000166 of (i n
vari ous enbodi ments: based on both of) the result of the determ nation of
the first determner 202 and the result of the determ nation of the second
determ ner 204. The first determ ner 202, the second determ ner 204, and
the transmtter 206 may be coupled with each other, e.g. via an electrical
connect indicad@Bwhethdr ahleas oge ofithe hbsesstasion 200 ang thie@tthel bissestativn hasamgeivddhibe
suitable electrical connection to exchange electrical signals. In various
enbodi neset 8ata bised bh heleasd eheoMNimedriond 2mdodinichs: BRedatbaRbOhE feailt 2QHe May be
one physical conponent/circuit but running two tines with simlar or

di f f er eddterfiftd RloHoPinRGirstRichdmer 262040 thd R:sﬁ’l%ftﬁé' aetemmo%ﬁﬁe sebdid
information from which |t may be determ ned that the user data has been

recei vegd hiierbg i %@fﬁ@} kel d@e&%kmi%h@ﬁ%é&‘&r F%fgxﬁx]tﬁid on nay
be a report nessage t oes not ‘i nclu |ng user data.

varlous 0 ts., th £i be deter ned t hat
the user gg %’nﬁ% eeﬁmgecefg 5 F%nf? c@nggmnnggax aticon® féghlnal by

anot her base statian is the u ata. [0022 arious, embodi. ment

eoet vi AR S Ao b B n Al Sl 5811%?&1)? B SRS SRRt
properly hi variqQus enbodi nents, receiving the user data may be understood
as recefaioRyehdimeRss, tantint determiingr0? apd the seqand dlgterminer Hnan

receiving the user data may be understood as receiving the user data in a
way t herhysicalrpomipenensiairewit it sunning tye troespuitls simélar orfdifferentaietsrminine metbeds i ng

redundant data and reconstructing the transmtted data even in the presence
of tran§f2¢jsi om wroos smbédiments, themiematdn frent which 8 pey\berigterthmed get thdat a nay
be understood as receiving data that nay be decoded correctly (for exanple
by applwendatahsyhebn feceigedifici@nbg/radio communication terminal by another base station may

be a report message that does not including the user data.

[0021] In various embodiments, the information from which it may be determined that the

user data has been received from the radio communication terminal by another base station is the

user dafa.

[0022] In various embodiments, receiving the user data may be understood as receiving the

user data properly. In various embodiments, receiving the user data may be understood as

receiving the user data free from error. In various embodiments, receiving the user data may be

understood as receiving the user data in a way that transmission errors may be compensated, for

example by receiving redundant data and reconstructing the transmitted data even in the presence

of transmission errors. In various embodiments, receiving the user data may be understood as

receiving data that may be decoded correctly (for example by applying a cyclic redundancy

check (CRC) in automatic repeat request (ARQ) transmission). In various embodiments,

receiving the user data may be understood as receiving data that may be decoded with error but



check (CRC) in automatic repeat request (ARQ transm ssion) hi various
enbodi nents, receiving the user data nmay be understood as receiving data

t hat nay we 2dexssd with error butmay be correcti bl e byptoseaoweswer
control codes (FEC) (for exanple by applying hybrid ARQ (HARQ ). In various
enbodi nents, receiving the user data may be understood as receiving data
that nay be decoded correctly after conbination of two or nore

re-transm ssion from Mobile (for exanple by applying HARQ for exanple, in
a firstmby besorressblerby fatward eis@ cohmdli codes (FBEY Y formeyantydé bylgppdylng hybirideARQy, and
based on HARQ the serving BS may save the wong data, and in the

r e- t r anHARQ))O fidGSembddieltaTecedting the iserldata BXABPLRIeR 108 Y kd3eiviRR datiRy
determ ne based on the conbination of received second or subsequent

transm ggi ARSH AN oIV &t @ﬁer%ﬁbﬁaﬁﬁoﬁb mgu%? h&@k&d}@ﬁmﬁﬁﬁ TrohERebited) -

[0023] In various enbodinents, it may be determ ned whet her the user data

have be ' I A Lerm ng I g have
poen oo GERFleH o BLRREENE L ATERDE! B JH Rt MR el SR TS e
user data have been receiyv free qf, eryror when_determ pi ng whet her .t he
dser dabd RABeRERRntaBEmiEhescd ¥ ARG e Prafn Gt e My are i ned
whet her the user. data hav een recejved in a way that transm ssion errors
may be BHRHEHSTHISED r?ha?ese'i*a estation, far examnigya SEWn R Bonmay etgmmipg based on
reconstructing the transmtted data even in the presence of transm ssion
er r or s, thppembiaaticr ofiregeived saceomd oF subisequeniyangmissions ord weethdate cdiethertheupg24)
In various enbodi nents, the transmtter may be configured to wirelessly
t r ansmi data dsdbeemteceived)o t he radi o communi cation termnal. [0025] In various
enbodi ments, the transmtter nmay be configured to transmt an
acknow @azginenin vaeioas gabddintehts, it mdy be datamnined @héther thetiset dath haverbeeitse it 1S
determ ned by the

received properly when determining whether the user data have been received. In various

embodiments, it may be determined whether the user data have been received free of error when
determining whether the user data have been received. In various embodiments, it may be
determined whether the user data have been received in a way that transmission errors may be
compensated, for example by receiving redundant data and reconstructing the transmitted data
even in the presence of transmission errors, when determining whether the user data have been
received.

[0024] In various embodiments, the transmitter may be configured to wirelessly transmit
information to the radio communication terminal.

[0025] In various embodiments, the transmitter may be configured to transmit an
acknowledgement message to the radio communication terminal, in case it is determined by the
first determiner 202 that the user data has been received from the radio communication terminal

by the base station 200.



first determ ner 202 that the user data has been received fromthe radio
comuni cation termnal by the base station 200.[0026] In various

enbodi menve,2otohe3denansm tter may be configured to transwect/S&n10/000166

acknow edgenent nessage to the radi o communication termnal, in case it is
determ ned by the second determ ner 204 that information fromwhich it may
be determ ned that the user data has been received fromthe radio

comuni cation term nal by the other base station has been received fromthe
ot her bp¥26}st aln earioul @MBIdinlentsythe ransniaaimaly bedundigutet @ tramnsmant t er 206 may
be configured to transmt a negative acknow edgenent nessage to the radio

comuni gxhbWIkdEéhdht RRbsage b B3 $Alid EorhmusiedtRnTemaakl M chitqt fsidefimiied By tHener
202 that the user data has not been received fromthe radi o comruni cati on

t er m nadechyd iS04 itk m%hr?agg? f06h Which & n%tb%rdaegﬁﬁlemak bR S65RR%as

determ ner 204 that information fromwhich it may be determned that the

" _ . | . be determned that™th
ot her  phen tERiyRE Hhod BEFIELARRMARE CAhA S HEUAL R, AR TP el

[0028] Ln various emhodi nents, the transmtter 206 may be configured to
transm mﬁtﬁﬁﬂﬁ?ﬁV@gggkﬁbmdedgenent nessage to the radi o communicati on
termnal , in case jt is &gt determ ned by the first determ ner 202 that the

user dat®®2fas Brwasious embodimentsdns traRsTges 200pmRsrRioaig e (4 s negsfivehe

base station 200 for a pre-determned tine and it is not determ ned by the
second #&peviefgampen messageto the fadiqenmmppnieatiomtoriiedd, ip casedyis detereined by thed t hat
the user data has been received fromthe radi o communi cation term nal by
t he ot hist degrmingr 202 that thesiséralata has wet beed récevml fiom the hedio dragmeurstaionon for a
pre-determned tinme. [0029] In various enbodinents, the other base station
may be @rminaltgehybing stasise 260 aid 0 is de@rmined by the second determiner 204 that

information from which it may be determined that the user data has been received from the radio

communication terminal by the other base station has not been received from the other base

station.

[0028] In various embodiments, the transmitter 206 may be configured to transmit a negative

acknowledgement message to the radio communication terminal, in case it is not determined by

the first determiner 202 that the user data has been received from the radio communication

terminal by the base station 200 for a pre-determined time and it is not determined by the second

determiner 204 that information from which it may be determined that the user data has been

received from the radio communication terminal by the other base station has been received from

the other base station for a pre-determined time.

[0029] In various embodiments, the other base station may be a non-serving base station for

the radio communication terminal. In various embodiments, the other base station may be a

collaborative base station for the radio communication terminal.
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the radi o communication termnal. In various enbodi nents, the other base
station may be a coll aborative base station for the radi o comruni cation

t er m nal .\WwOQ80)J12b4s4vari ous enbodi nents, the base stati orcZB¢G20my00666
configured according to at |east one radi o comuni cation standard sel ected
froma list of conmmunication standards consisting of: GSM (d obal System
for Mobile Comuni cations); UMIS (Universal Mobile Tel ecomruni cations
Systen); W Max; LTE (Long Term Evol ution); and LTE-advanced. [0031] In

vari ous[088djodi dferdrsous eh®odiaratssthabaeibtatio 200 ¢hal Ibe coifiRired@®s6rdiigab alvastay be
provided in a cellular conmunication system where at |east one radio

net wor Koreaadib @bh@kunffatibh) Stacikd 48l kedFImY miis@&tcbﬁﬁlﬁyo%ﬁ@rmtmarda%oﬂ{iam%g%ﬂ
renote fromthe base station and the other base station. According

var | 0uSGSNRAbEER ae?qlfngQaﬁ@%éﬁag&mQu&QP N8 g@hn%glggfﬁﬁtat' on and the

radi o net con I 51 ol nt eV| C n var| ous
enbodi 't“h P@y i nt ce,co i‘t u
com’runlnﬁg{;com 1cal?10§1 %Srte Ase %‘ \r’gﬁongﬁ'] ]?VOII?UO&T cﬁmﬁ ll%o a’l:c troller.
[ 0033] ari ous errbo nt s adi 0 _ne ont rojler qr an [nterface
bet wee nbe%\ige sthYaTHHS eWhg‘EB’&méo'ﬁ? E)gﬁ?lsmo{l 3}9@ Pﬁmeb PESBUPLBA%BAL 1 o
information, for exanple radi o resource control nessages. [0034] FIG 3
shows aPTB¥ded By agsliyhr sgmupicalicncystame whetiehleas operrdin pabwerk copwolisaebthst at i on
300, simlar to the base station 200 of FIG 2, may include a first
det er mi eedinlapoomumsnichiépr ystemonaieherayided winsth Bemykebasd statiothar theethertssei ved
froma radi o communi cation termnal (not shown) by the base station 300.
The bas#atenaAcandiB@dy vaiows bmbodimentasthb bsse seitiah 200, tROGhafbakd atiod, andwhe
i nclude a second determ ner 204 configured to determ ne whether information
f r om whiadio netwdrk ¢oleol ke imay bt dfbitttdavickdle user data has been received from
the radio

[0032] In various embodiments, the base station may have an interface configured to

communicate with another base station without a radio network controller.

[0033] In various embodiments, a radio network controller or an interface between base

stations may be configured to send radio resource control information, for example radio

resource control messages.

[0034] FIG. 3 shows a base station 300 in accordance with an embodiment. The base

station 300, similar to the base station 200 of FIG. 2, may include a first determiner 202

configured to determine whether user data has been received from a radio communication

terminal (not shown) by the base station 300. The base station 300, similar to the base

station 200 of FIG. 2, may include a second determiner 204 configured to determine whether

information from which it may be determined that the user data has been received from the radio

communication terminal by another base station (not shown) has been received from the other

base station. The base station 300, similar to the base station 200 of FIG. 2, may include a

transmitter 206 configured to transmit to the radio communication terminal information
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communi cation term nal by another base station (not shown) has been
received fromthe other base station. The base station 300, simlar to the
base statworofdQ3wsh FIG 2, may include a transmtter 2@6Tconbiogused to
transmt to the radi o conmunication term nal informationindicating whether
at | east one of the base station 300 and the other base station has

recei ved the user data based on at | east one of the result of the

determ nation of the first determ ner 202 and the result of the

det er m haidatimg whéthernt leastomedhf thetbasaitation 3904nd Teethea besesstation bas BOEverkthe
further include an information requester 302, as will be explained bel ow.
The baseses tath based 380Gt least ohel b the resuli of thdeletiminafion ofxhe drst d&e@ina203Q4d as

wi |l be expl ai ned bel ow. The base station 300 nay further include a user

dat a r efhid@sduftiof HeQletcdinibh oPBe S6dhdUEENIRG! 204 THOWash SaforSIVh B AR MRY
further include a user data receiver 308, as will be explained below. The

s el o BoriRioh WS J0DCALUN 1R, A BMING HERGSFRL KEE Ah s@Pmgh || DO

expl ai n The first determ ner e second determ ner t he

transm HlT?lE:r 1%91 d? pr Exf(imrgagrﬁ%tcig%g{ f(ﬁﬂkeise\?lsjflslgl?r’e e3 gfaineh %%loiwn fl'ﬁé g%tg i,spaﬂorq ?@(ﬁ; ver

304, the user data requester a recerver and e radio
transcei ver.3,10 be coupled w eac t her, e. Vi n electrical
connect B st oghR¢ adSe dGiate bt a0t Sk Gremancdlon g Paseiaponohly
suitable electrical connection_ to exchga@e el ectrical signals. In various
enbodi nBAY &rthepmchide apsedatapseiest 39%2s 3l be grplaiBedbriowetherhess¥rtiondOnay be
one physical conmponent/circuit but running two tinmes with simlar or
di f f er emrey Huther wchidp g radie Harpseivpril953s will begxploinsd belowdiTheArssdetermuner 202,
information requester 302 may be configured to transmt to the other base
st at i ontha secgd dsternhioer 204{ thermnsmitter 206, tharinfousatemiyeqlienen’e?, thehinoratfonr mat i on
may be used to determ ne whether the user data has been received fromthe
radi 0 creoeiveridoa] the nsdrdanmirefiestoly30d) cheaisbratatdr@sdva 38, md the radio
| transceiver3 10, may be coupled with each other, e.g. via an electrical connection 312 such as e.g.

a cable or a computer bus or via any other suitable electrical connection to exchange electrical

signals. In various embodiments, the first determiner 202 and the second determiner 204 may be

one physical component/circuit but running two times with similar or different determining

methods.

[0035] In various embodiments, the information requester 302 may be configured to transmit

to the other base station a request for information. In various embodiments, this information may

be used to determine whether the user data has been received from the radio communication

terminal by the other base station.

[0036] In various embodiments, the information receiver 304 may be configured to receive

the information requested by the information requester 302.
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[ 0036] hi various enbodi nents, the information receiver 304 may be
configured to receive the information requested by the information

request erwBQ21/2884] I n vari ous enbodi ments, the informeCIreG200H0Es6 er 302
may be further configured to transmt the request in case the first

determ ner 202 determ nes that the user data has not been received fromthe
radi o communi cation term nal by the base station 300. [0038] In various
enbodi ments, the user data requester 306 may be configured to transmt to

t he ot hf03Blas e Iis va@idus emhodiegusthe irfornhatimn sequesien302ahayt Becfuttb@rcoafigiged 00039]
In various enbodi nents, the user data receiver 308 may be configured to

recei vetrifitittiefeqdest th éREURTrQWeRYminRE20B&dterdined thf eHeamsbiedatad nol RRAO] I n
vari ous enbodi ments, the radio transceiver 310 may be configured to

Wi r el esglyivEPHIMMEANS WhdrlnidiGoh Ainthaf BMTRLHaSALARA 306 M nal . [0041] In

various enbodi nents, at |east one of the information requester 302, the
i nf or majy regej \ver . ' t user a
rocel velT03Be" nafaifle Sfodhlfis B LB ARBIEE dinar e ANl 1 RELuIR
interfage i nc] ude an interface.for di rect connection between the base
st at i on&'ﬁﬁg‘%gmfetsh 0%?5@111“35?&“3?13{3?‘8?}.0?}}}? Wer9¥us enbodi nents, the
interface may | nclude ag X2 interface. According to various enbodj nents,
the x2 (093% f albvanioys g@ %ﬁmemsefﬁf y3ex datg regersh A dtiway be eanfigheedite recpve ficonnect
wi th each other. [0042] In various enbodi mnents, the base station 300 nmay

f ur t herusepéaty FRauesic e dglenequestged®r mi nation circuit (not shown)
configured to determ ne whether to acknow edge the reception of the user
dat a t ol00#¢] r adh vrousemhddisents the eadin malsceibersd @ nory be cdefigred toaviradessiyphet her
the user data may be reconstructed free of error based one at |east one of
t he usedomlatisicate with dedrabiy cohendniadostedinah 200 and t he user data received
by the other base station.

[0041] In various embodiments, at least one of the information requester 302, the

information receiver 304, the user data requester 306 and the user data receiver 308 may use a
predetermined interface for communication. The interface may include an interface for a direct
connection between the base station 300 and the other base station. In various embodiments, the
interface may include an X2 interface. According to various embodiments, the X2 interface may
be an interface to allow base stations to interconnect with each other.

[0042] In various embodiments, the base station 300 may further include an
acknowledgement determination circuit (not shown) configured to determine whether to
acknowledge the reception of the user data to the radio communication terminal, based on a
determination whether the user data may be reconstructed free of error based one at least one of
the user data received by the base station 200 and the user data received by the other base station.
[0043] FIG. 4 shows a base station 400 in accordance with an embodiments. The base
station 400 may include a determiner 402 configured to determine whether user data has been

received from a radio communication terminal (not shown) by the base station 400, and an
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[0043] FIG 4 shows a base station 400 in accordance with an enbodi nents.
The base station 400 may include a determ ner 402 configured to determ ne
whet her uwenotaaushas been recei ved from a radi o comunipcaisiGanotoestss nal
(not shown) by the base station 400, and aninformation transmtter 404
configured to transmt information fromwhich it nmay be determ ned that the
user data has been received fromthe radi o communi cation term nal by the
base station 400 to another base station (not shown). The determ ner 402
and t heinforimatiom tramsmittersdd on figrediO4raneyit refonmatioh dcbnvivhieh éandy it degsrmiredg.
via an electrical connection 406 such as e.g. a cable or a conputer bus or
vi a anythat e lhsd daiadhh Beddl r8dived Fim e A6 tbRmuhRagiCleANias byl tRSbdsk cal
signals. [0044] hi various enbodi ments, receiving the user data may be

under st gaghPF001t6 aid e Yasd HidaSRSt HkA). AhOBEEInfined 402\4R0 HRURGLAIRAM Ment s,
receiving the user data may be understood as recelving the user data free

from ef fifemitd VA0 SRR e ohGOEL Wiflth LIBGLA EhnlRlich JiouPas

c.2.
under st ood as recel Vi ng e user ain-a way transm ssion erro‘%s my

b ted, f le b I Vi dundant t il ti
Che t  ahSTHT VetPRc BURRT T sy b eulile slegineel apiseren fopchmeg lectedl”

various .enbodi ments, receiving the user data may be understood as receiving
data t h##"%hy be decoded correctly (for exanple by applying a CRC check in
automati c repeat request (ARQ transm ssion). In various enbodi nents,
recei vi B§44lhe vageys efahodimenys, ieeeiyingeths néss dalasnaydisaindersigod as receiviag theysebe
decoded with error but may be correctible by forward error control codes
(FEC) (data prorentyp e virjoua ppibpdimgnisyter¢idindRE@ yserdRO) nay ba underitondsaseedsodngrent s,
receiving the user data may be understood as receiving data that may be
decodedthe nsardatal fyeedfone erraro ovaniatis enbafimens, receiving theruertdatnsay iesindersfoodm
Mobil e (for exanple by applying HARQ for exanple, in a first transm ssion,
al | basg reéentih®@he UsBSFta iBYwAyQhatdRESERsion errors may be compensated, for example by

receiving redundant data and reconstructing the transmitted data even in the presence of

transmission errors. In various embodiments, receiving the user data may be understood as

receiving data that may be decoded correctly (for example by applying a CRC check in

automatic repeat request (ARQ) transmission). In various embodiments, receiving the user data

may be understood as receiving data that may be decoded with error but may be correctible by

forward error control codes (FEC) (for example by applying hybrid ARQ (HARQ)). In various |

embodiments, receiving the user data may be understood as receiving data that may be decoded

correctly after combination of two or more re-transmission from Mobile (for example by

applying HARQ; for example, in a first transmission, all base stations (BSs) may not decode

correctly, and based on HARQ, the serving BS may save the wrong data, and in the re-

transmission phases, the base station, for example a serving BS, may determine based on the

combination of received second or subsequent transmissions and saved data, whether the user

data has been received).
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correctly, and based on HARQ the serving BS may save the wong data, and
in the re transm ssion phases, the base station, for exanple a serving BS,
may det erwoneio@sssd on the conbi nati on of recei ved secordTeG26MM8@EsEENt
transm ssi ons and saved data, whether the user data has been
received).[0045] In various enbodinments, it may be determ ned whether the
user data have been received properly when determ ni ng whet her the user
data have been received. In various enbodi nents, it nay be determ ned

whet her [(048] InSarioavémbdiinmenty) éemnay Beddtarainddrvaleetion theruser dadiedve Bedrerecsivedng
whet her the user data have been received. In various enbodi nents, it may be

det er m pR gemhaﬁdetérhﬁuﬂ%%eﬂ&ttﬁe QstY Bt BBV BRA PE4REd datvaribuy e%xwaﬂnén&ah
transm ssion errors may be conpensated, for exanple by receiving r edundant

data anghay 8¢ aNSHIiHET Wikihdrihe bSePERNhIAe Al8ivaY £ bbrod $1EA BAERGRINET

transm ssion errors, when determ ning et er the user data

recei Ve\q' et[‘lg'%ngSCL ?at%{ﬁgxlzeq?%%n ?etréglvg('i r\]f%gdus epn%ogf'%‘r’? § S;[t%%agr md4 93 X be a

non-servi Ng base s COMMINE Cati on "R various
enbodlnegtﬁ ﬁﬁ%e base st on 400 ga be a IIaboratlve base tatlon for
§ ﬁ%

t he radl'd® ?‘ﬁe{: fip B?\"et F?rf"r‘fﬁ‘l"ed 73 Weh 5??8%55@%58?%% t he ot her
base station n%% be a serving base station. [0048] In various enbodlnents
t he basedreasaiesty forsaanals byaecehng @dvfé&nh%%m rﬁg,oqstsuqmgmafa%%nswﬁae ki o
communi cation standard selected froma |ist of communication standards
consi st ¢V¢g inthe pasrACCgiSnsmiggien errarTBvheadgterminingivhetecs dhe yse0da3 havs beerr i ous
enbodi nents, the base station 400 and the other base station nay be
provide@cﬁnah cel lular communi cation system where at |east one radio
network controller of the cellular comunication system may be provided
renot e [00d6) t hin baivas sinbbddidiende bhixe saitibe A0MARE be a non-serving base station for

the radio communication terminal. In various embodiments, the base station 400 may be a

collaborative base station for the radio communication terminal.

[0047] In various embodiments, the other base station may be a serving base station.

[0048] In various embodiments, the base station 400 may be configured according to at least

one radio communication standard selected from a list of communication standards consisting of:

GSM; UMTS; WiMax; LTE; and LTE-advanced.

[0049] In various embodiments, the base station 400 and the other base station may be

provided in a cellular communication system, where at least one radio network controller of the

cellular communication system may be provided remote from the base station and the other base

station. According to various embodiments, the base station, the other base station and the radio

network controller may be disjoint devices.

[0050] In various embodiments, the base station may have an interface configured to

communicate with another base station without a radio network controller.
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station. According to various enbodi nents, the base station, the other base
station and the radio network controller may be disjoint devices. [0050] In
vari ous ewbadiommsdes, the base station nmay have an inter Parsceonfonges ed to
conmmuni cate with anot her base station wi thout a radio network
controller.[0051] In various enbodi nents, an interface between base
stations or a radio network controller may be configured to send radio
resource control information, for exanple radio resource control nessages.

[ 0052] MOS1]} 5 dhowsows chnddinxnat awintdfide batwaer bisd anatenswriaRadio newdoadi ment .

The base station 500, simlar to the base station 400 of FIG 4, may

i ncl udecéntebEibmBy BE Eorigarcaad bérdundd résBurte L6l ifforhelonSlor Se@ipldalia has been
received froma radi o conmuni cation termnal (not shown) by the base

stationngggce&gﬁmpgégmg&@tion 500, simlar to the base station 400 of FIG
4, may include an information transmtter 404 configured to transmt

| or MR T QROUEN) v RS, SRLELELIGAL O R AL A, as been

receive m thé Tadi 0 conmuni ca ermna ase’s %PF%n 500 to
anot her base_stati.on (potf sho i Thﬁg@9 e statiagn 500 na %arth r inpclude
2n°1 nf of RatH - PEYBERF hesds P dep OFEIC” 3 mey elodl s s Baned Base
station 500 may %ﬁ;ther i ncl yde an user data_request_ receiver 504, as wll
be expl StEENGwheshier uprdatiias beenweceiedsiiomadpdip GrpwRicaien isaingl (petshown) a
transmtter 506, as will be explained below. The base station 500 nay
f ur t her by thelbasrestation @0 ol hecdrase statiorst®), similapo the besestapbm el 6L damayThe
determiner 402, the information transnmitter 404, the information request
r ecei vemchide an ifermation traednatterct{deonfigwedioteansmiidn fothaionsem dhich itmayiseri t t er
506, and the radio receiver 508 may be coupled with each other, e.g. via an
el ect r i daémdnsinhatithO©nseddbla hacheeaseceivgd fOnCAd kRli®Eommatiogioh @érmtd bOkhevi a any
ot her suitable electrical connection to exchange el ectrical signals.

base station 500 to another base station (not shown). The base station 500 may further include an

information request receiver 502, as will be explained below. The base station 500 may further

include an user data request receiver 504, as will be explained below. The base station 500 may

further include a user data transmitter 506, as will be explained below. The base station 500 may

further include a radio receiver 508, as will be explained below. The determiner 402, the

information transmitter 404, the information request receiver 502, the user data request

receiver 504, the user data transmitter 506, and the radio receiver 508 may be coupled with each

other, e.g. via an electrical connection 510 such as e.g. a cable or a computer bus or via any other

suitable electrical connection to exchange electrical signals.

[0053] In various embodiments, the information request receiver 502 may be configured to

receive from the other base station a request for information.

[0054] In various embodiments, the information transmitter 400 may be further configured to

transmit to the other base station the information requested from the information request

receiver 502.
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[ 0053] In various enbodi nents, the information request receiver 502 may be
configured to receive fromthe other base station a request for

i nf or mat iwo.20{00@54k | n vari ous enbodi nents, the informrcesceommvseicst er 400
may be further configured to transmt to the other base station the
information requested fromthe information request receiver 502.[0055] In
various enbodi nents, the user data request receiver 504 nmay be configured
to receive fromthe other base station a request for transm ssion of the
user daf{@®55] 0036 yarious\eatbodintenenthe disereatasequekierecssesr 504ty be amsfigurddad 506 may
be configured to transmt to the other base station the user data requested

from t heecive frofith@oth@EbRS btafief £teqRest &M4ranfhieidh of the isdridatas enbodi nents, the
radi o transcei ver 508 nay be configured to wirelessly receive fromthe

radi o camaENi Caf y bk {bdBbBiRents] HE2r dhid 4Rl AP SGIRAF b OB B ureh A6 rhRSH
station 500 may further include a radio receiver (not showi) configured to
el . . di : . o | .

W rel esgl ye Bﬁ’aﬁﬁﬁﬁ‘é@stfa@&{% tﬁg?rrd?%g%l%?mtnﬁg% h%’é? dhi@'r %@grrecﬂ)\%?@? o N various

enbodi nents, at [east one o or na ransm

i nformat| request receiyer 502, the user. d request .recej ver 504, and
e usol32 & °H Gitonk EFEpeiEtsatny A RSB AR P AR EFT ool
conmuni cat.i on. Tge interface may include an interface for a direct
connectFﬁﬁVBBP“E fradiCIBUNICHIONItIAMINGS0 and the other base station. In
various enbodi nents, the interface may include an X2 interface. According
to vari G988k nbduy#ions smbediments, the baserstation 89 mey farther frclide adedie ecaiveow base
stations to interconnect with each other. [0060] In various enbodi nents,

t he basénos sheming norf(Pdradrto Friclesdly aeceiviedronmthe ratiatommubatiantef@i®l. 5 may be
what is referred to as "the other base station” in the explanation of the
base [0059] In various embodiments, at least one of the information transmitter 404, the

information request receiver 502, the user data request receiver 504, and the user data
transmitter 506 may use a predetermined interface for communication. The interface may include
an interface for a direct connection between thé base station 400 and the other base station. In
various embodiments, the interface may include an X2 interface. According to various
embodiments, the X2 interface may be an interface to allow base stations to interconnect with
each other.

[0060] In various embodiments, the base station 400 in FIG. 4 or the base station 500 in
FIG. 5 may be what.is referred to as “the other base station” in the explanation of the base
station 200 in FIG. 2 or the base station 300 of FIG. 3. Vice versa, “the other base station” in the
explanation of the base station 400 of FIG. 4 or the base station 500 in FIG. 5 may be the base
station 200 in FIG. 2 or the base station 300 of FIG. 3.

t0061] FIG. 6 shows a cellular communication system 600 in accordance with an
embodiment. The cellular communication system 600 may include a first base station, for

example the base station 200 of FIG. 2 or the base station 300 of FIG. 3 explained above, and a
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station 200 in FIG 2 or the base station 300 of FIG 3. Vice versa, "the
ot her base station"” in the explanation of the base station 400 of FIG 4 or
t he base wbabioon3&s@0 in FIG 5 may be the base station 20@/Sicromlo®ie or the
base station 300 of FIG 3. [0061] FIG 6 shows a cellular comunication
system 600 i n accordance with an enbodi nent. The cellul ar conmuni cati on
system 600 may include a first base station, for exanple the base station
200 of FIG 2 or the base station 300 of FIG 3 expl ained above, and
asecondsdsasébase atatiom forf examplecthp baseistation 48@oEK 16k #on thedesadtation§004f BIG.the
base station 500 of FIG 5 explained above. The first base station and the
second bkgdanst dbvaThedlystbasecstativachd theryecand baskstatihd mby edcomgctedipl £ment t he
pre-determ ned i nterface expl ained above. [0062] FIG 7 shows a flow

di agr amini802 wWhidh hiaglimpRmennitit prcd dietmisdnhiethdd dxglaheBabvest ati on in
accordance with an enbodinent. In 702, a first determ ner of the base

st ati ongwey] detreds M g wehatRedia 7<mnasu*aﬁﬁg Qﬁﬁmoa%edo\ﬁﬁguﬂlg%?gt& tAdhO

comruni cation termnal by the base station. In , a secon erm ner

t he bas e i be
determ ne% &H!nj aﬁlgegéb% g}tlégﬁ hlﬁks? %Ee%rs{rae%%#\rl}g% ? {rﬂgka%e}r?tmh%ﬂg dtete%%e
comuni cg%thon te m nal stati on has bee rom t he

bas ve

ot her base St&t| c?ﬁa hqsll? © ’gcelﬁe‘{]f%fﬂ f’ SPIBRDCALO tﬁ’é"émg]tbé'ttﬁﬁha ﬁﬁ? i9%-ansmi t
to the i0 CcOo ni cat.ion _termnal .inforpmatiqn indjcat] whet her at | east
bne. of Pk SEo8 e Fanet gt REo R Hisn BRLR TG Shethet 30 b BURIOpdrom Heichdt:
data based on at |east one of (in various enbodi nents: based on both of)
the res®RY befleterinedhalthe wierdats hag brenireaeisted diomethaTadie camguripgiondeminal of  t he
determ ning by the second determ ner. t[l;OOGB] I n various enbodi nents,
r ecei vi biyjanother baserstagion haglpeen iseceived diogt tho dthesbase station.dy 70ha tragenitignofthe
properly. In various enbodi nents, receiving the user data nmay be understood
as r ecebase sgtiothmay sensndeoahd radio domomurseation terininal arforonasion iMdodiingwhether at
receiving the user data may be

least one of the base station and the other base station has received the user data based on at least

one of (in various embodiments: based on both of) the result of the determining by the first
determiner and the result of the determining by the second determiner.
[0063] In various embodiments, receiving the user data may be understood as receiving the
user data properly. In various embodiments, receiving the user data may be understood as
receiving the user data free from error. In various embodiments, receiving the user data may be
understood as receiving the user data in a way that transmission errors may be compensated, for
example by receiving redundant data and reconstructing the transmitted data even in the presence
of transmission errors. In various embodiments, receiving the user data may be understood as
-receiving data that may be decoded correctly (for example by applying a CRC check in
automatic repeat request (ARQ) transmission ). In various embodiments, receiving the user data
may be understood as receiving data that may be decoded with error but may be correctible by

forward error control codes (FEC) (for example by applying hybrid ARQ (HARQ)). In various
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understood as receiving the user data in a way that transm ssion errors may
be conpensated, for exanple by receiving redundant data and reconstructing
t he transwotbediz2elgia even in the presence of transm ssi @OTSGRONB00166

vari ous enbodi ments, receiving the user data nmay be understood as receiving
data that may be decoded correctly (for exanple by applying a CRC check in
automatic repeat request (ARQ transm ssion ). In various enbodi nents,
receiving the user data nay be understood as receiving data that may be
decodedemiadiments, gecebing theysdyala@onaydatindemstooy af tceing detartbat noayriterdetodeddes
(FEC) (for exanple by applying hybrid ARQ (HARQ ). In variousenbodi nents,

r ecei vi cogrettheafies eomiimadonraftwoer uide rstrasthigonrfaee Mobilg (aéaniphsby may be
decoded correctly after conbination of two or nore re-transm ssion from

Mobi | € dphBiinEMARIY; €o ik aMpR), i I1irsHARGmidsdn, AKBER ktiors E(B@s)flhz[ otlde@yagni ssi on,
all base stations (BSs) may not decode correctly, based on HARQ the

ser Vi NGBS Ynd B¥Ld b ARONHe 83t idg B@rﬁaﬂavégfet\rm Hsé%mn%ﬁre% phases, the

base station, for exanple a serving BS, ‘may ne based on the

combi N} 0Risdfon bREES vtﬁg%ags@gaﬁal e SHBBR %%@ﬁm $aLAN% @aggdo%gerggn fata,

whet her use een’recel v vari ous it
may be deternm ned whet er data have bee e| ved when
Gl er At S s L St S b ol e S B sepd dr, yhRhGES uske

enbodi rrjent S, it may % det er mi ned whet her the user dat a have been received
free of aéarlraérbe%ﬁel?ﬂ@c erm ni ng whet her the user data have been received. In
various enbodi ments, it may be determ ned whether the user data have been
recei vd@0eHt a Innvaalomymbcnhmemﬁ,ah@ﬁr be lgprminedwhetharghduserdaipbarsdree, for
exanpl e by receiving redundant data and reconstructing the transmtted data
even i rreteneedpremselyoehenfdetermimgrg whiither tisr user data hinerbedeteecinediilmgarivhet her t he
user data have been received.

embodiments, it may be determined whether the user data have been received free of error when

determining whether the user data have been received. In various embodiments, it may be

determined whether the user data have been received data in a way that transmission errors may

be compensated, for example by receiving redundant data and reconstructing the transmitted data

even in the presence of transmission errors, when determining whether the user data have been

received.

[0065] In various embodiments, the transmitter may transmit an acknowledgement message

to the radio communication terminal, in case it is determined by the first determiner that the user

data has been received from the radio communication terminal by the base station.

[0066] In various embodiments, the transmitter may transmit an acknowledgement message

to the radio communication terminal, in case it is determined by the second determiner that

information from which it may be determined that the user data has been received from the radio

communication terminal by the other base station has been received from the other base station.
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[ 0065] In various enbodinents, the transmtter may transmt an

acknow edgenent nessage to the radio communication termnal, in case it is
det er m nesloly1wihschi rst determ ner that the user data hastheemonesssved
fromthe radi o communication term nal by the base station. [0066] hi
various enbodi ments, the transmtter may transmt an acknow edgenent
nmessage to the radi o communication termnal, in case it is determ ned by
the second determiner that information fromwhich it nmay be determ ned that
t he usel00§3k a Havaripss embedigientsdthe trapsmitter maydlirasputanegatet icknowledgeimeat by

t he ot her base station has been received fromthe other base station.[0067]
| n var i messagntoahé rmdivt ®@mrindcdtion maniital,én caseyt it detasiningd by the diadt idet@rminer that
acknow edgenent nessage to the radio comrunication termnal, in case it is
det er m thedsdryataltas hottebn eebredtioa thé hdio doRenuESd o drmilid By fiRtbabefftionecei ved
fromthe radi o conmunication termnal by the base station and it is

det er m agMt R¥elehBine@ 69 Mt SR (BtetRinet it inifd}frﬁfimﬁbﬂmﬁiélpm b€ Geﬂefmiﬁ@d’ be

determ ned that the user data has been received fromthe radio

comuni gaf %9 Bsdr ﬁﬁtmhgéﬁeen%ra%ggf?{o%{he ?@cﬁ@c&hﬁ%%@{&#&ﬁ?g@ﬂ%l#&?ﬁ%&n%%%% ved from

t he ot her base station. n various e Ser may
transmt._a negati.ve ackno%ed mept nmessage to the radi o conmuni cation
term na?t?uolnr:hagggtebef? TS8R Oﬁ’gﬁ‘é?ﬁﬁe '%aae Btﬁg?r}'le first determ ner that the
user da@? gas een. r ecehv‘fd fr otg t he r.adi o comuni cation term nal by the
base st PP Ot vatiops embediments (B trppspitterpay ransmitidtesaidveackaordedasipephe
second determiner that information fromwhich it may be determ ned that the
user dal&ssResdtolsdiadiocommpupiration tarminal. imease itdyRefisistesmined kY the firtdeterminer he
other base station has been received fromthe other base station for a .
pr e- det airtheegr databas hegosefeived fipar the nadieedonimieation, terainal fhfy dlrenbsasé station
requester of the base station nay transmt to the other base station a
r equest fof e pre-defteminditome ardnit isaot determendaidyi the sdcond deterntifirmting tinformnation

from which it may be determined that the user data has been received from the radio

communication terminal by the other base station has been received from the other base station

for a pre-determined time.

[0069] In various embodiments, an information requester of the base station may transmit to

the other base station a request for information. In various embodiments, an information

requester of the base station may transmit to the other base station a request for information from

which it may be determined whether the user data has been received from the radio

communication terminal by the other base station.

[0070] In various embodiments, an information receiver of the base station may receive the

information requested by the information requester.

[0071} In various embodiments, the information requester may further transmit the request in

case the first determiner determines that the user data has not been received from the radio

communication terminal by the base station.
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requester of the base station may transmt to the other base station a
request for information fromwhich it nmay be determ ned whether the user
dat a has weemwessitved fromthe radi o comuni cati on ter rcmalG2ow/obées ot her
base station. [0070] In various enbodi nents, an information receiver of the
base station may receive the informati on requested by the information
requester. [0071] hi various enbodinents, the information requester may
further transmt the request in case the first determ ner determ nes that

t he usel00F3t a Hazanus cinbedimeatsed yeed ditaaeauester ofala base satiemingptramsmit terthe nal
by the base station.[0072] In various enbodi ments, a user data requester of
t he basethst latse statiorayrefjnesh fritngnoisgibreothb eserldame st ation a request for
transm ssion of the user data. [0073] In various enbodi nents, a user data

recei ve[0098] t hen hasous Sindbdiafen¥Py udet fth Y& elvREofti € basd@tafion BAY e&eRE thyusthe
user data requester. [0074] In various enbodi nents, the base station may be

a servi §gda Ranest&l B helsdr@htalrifieliddi 0 conmuni cation termnal. [0075] In
vari ous enbodi ment’s, the other base station may be a non-serving base

tati th ' ' ' term el ' ] ' th
ot hor p0EAL o ARG oFRONURAEIH B P Th ARy be Sl AP (A (B0 (1

commnigoatigrﬁcgt%rgiélnalal [0076] In various enbodinents, the base station and
the ot herpaseOrarTd may be provided in a cellular comrunication system

Syet om 1y I GuicHaampeiErEsr P Aiier RS aGHoLmaY PoA DaRaeT VS bt EAcBdge
station. According to variqus enbodi nents, the base station, the other base
st at i onth e pemmBRF#iaadeuna. antipes eebodimgnts dhejpthyrdiaps steftopireasbe a
collaborative base station for the radio communication teﬁninal.
[0076] In various embodiments, the base station and the other base station may be provided
in a cellular communication system, where at least one radio network controller of the cellular
communication system may be providéd remote from the base station and the other base station,
According to various embodiments, the base station, the other base station and the radio network
controller may be disjoint devices.
[0077] In various embodiments, the base station may have an interface configured to
communicate between base stations without a radio network controller.
[0078] In various embodiments, an interface between base stations or a radio network
controller may be configured to send radio resource control information, for example radio
resource control messages.
[0079] In various embodiments, at least one of the information requester, the information
receiver, the user data requester and the user data receiver rﬁay use a predetermined interface for

communication. The interface may include an interface for a direct connection between the base

station and the other base station. In various emboydiments, the interface may include an X2
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[0077] In various enbodi nents, the base station may have an interface
configured to communi cate between base stations without a radi o network
control | ewo 2pfdi28J641 N vari ous enbodi nents, an i nterfacepbeiseeen hase
stations or a radio network controller may be configured to send radio
resource control information, for exanple radio resource control nessages.
[0079] In various enbodi nents, at |east one of the information requester,
the information receiver, the user data requester and the user data

r ecei veinterfage. Usceorlify odatievsenited iméit€ theaX 2 infterface aimybe iat adtérfiae toldlbow bdser f ace
may include an interface for a direct connection between the base station

and t hegtafidiBlo dscormbat witNeddh o¥@f.i ous enbodi nents, the interface nmay
i nclude an X2interface. According to various enbodi nents, the X2 interface

my Dbe F]UIB 8ot efif %Frfouk%nﬁthnQaéﬁa&h@kfe%én&?dét@ﬁrﬁgﬁ%r&‘ﬁ%ﬁn YfthBpgach other.

[ 0080] various enbodi ments, an ac dgenent determnation circuit of

the bas ({“ﬂ%{l}ﬁ&]ﬁ:t ed\%lgflép tQ gclwtawtle%(gg it e re %FQI? g&tﬁggsertdht% to ﬁj[ erP&ll on of the

user data I'0 conmuni cati on ermnation
whet her t he user data onst.ructed fre ror based one at | east
one of FHERHUERoRde e s her BySPRunTRY %ﬂ&f%wsar i ey bgrongiyese

recei veqd by the_ other base statl on. [Q081] hi variqus enbodinents, the base

st at i ontR&Sf 5eF basefopaat least e%ﬁﬁfﬁh%a%er defa %@UF@I Prgegsattatanpad thspserdath o

comuni cation standard selected froma |ist of communication standards
consi st feagjvest by themhethmss statipnax; LTE; and LTE-advanced. [0082] hi vari ous
enbodi nents, a radio transceiver of the base station may comrunicate
wirel es Blﬂﬂllvvi t In vdreus asibodiownisythe basteisation @rayipeebm [A8@mmiB:ati@nshows a
flow diagram 800 illustrating a nethod for controlling base station in
according to at least one radio communication standard selected from a list of communication
standards consisting of: GSM; UMTS; WiMax; LTE; and LTE-advanced.
[0082] In various embodiments, a radio transceiver of the base station may communicate
wirelessly with the radio communication terminal.
[0083] FIG. 8 shows a flow diagram 800 illustrating a method for controlling base station in
accordance with an embodiment. In 802, a determiner of the base station may determine whether
user data has been received from a radio communication terminal by the base station. In 804, an
information transmitter of the base station may transmit information from which it may be
determined that the user data has been received from the radio communication terminal by the
base station to another base station.
[0084] In various embodiments, receiving the user data may be understood as receiving the
user data properly. In various embodiments, receiving the user data may be understood as
receiving the user data free from error. In various embodiments, receiving the user data may be

understood as receiving the user data in a way that transmission errors may be compensated, for

example by receiving redundant data and reconstructing the transmitted data even in the presence
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accordance with an enbodinent. In 802, a determ ner of the base station may
determ ne whet her user data has been received froma radi o comuni cation
term nal WQ 20tee12bmge station. In 804, an information traOSsiGRo®0@s6t he
base station may transmt information fromwhich it may be determ ned that
t he user data has been received fromthe radi o comuni cation term nal by
the base station to another base station. [0084] In various enbodi nents,
receivin? the user data may be understood as receiving the user data

pr oper | 91 trgngmission sorerse badioneembqdiments,ire¢emgng the usealatadaaysbemdetswodasier st ood
as receiving the user data free fromerror hi various enbodi nents,

r ecei vi rgeiving damehatdddyeberdayoded correlglyfredaagle bgapplyingg CIE chkkiin data in a
way that transm ssion errors may be conpensated, for exanple by receiving

r edundagitoflalicirepétl rdq@Es? (AR QY Il Viidub BmboBMSHEs e @i HR uBM&iatd Hay bie
presenceof transm ssion errors. In various enbodi nents, receiving the user

dat a may,REWHADE FdeRRk Ba heCRLY bd8ecadPwitl 8o Y nid§ bd%&?&%mefbgg))ﬁ&a&a y (for
h A . In

exanpl e by applying a CRC check In automatic repeat”request ( o
vari ous , : : 3¥¥$ r as receiving
dat a thgﬁgggg&ggggéégggg&%ﬁ%ﬁﬂ%é$ﬁ%H%ﬁ%mgggﬁggg%ggﬁec gﬂékﬁﬁg?ormard error
control cpdes (FEC).(for exa e by applying hybrid HA ., I'n various
enbod nERpEme oo s 85 e e o e oS an e e b e e
that may be decoded correcfly after conmbi-nation of two or nore

F o- t r antSYY efFrePBRGEDN 9 WorQs mags srispnsmissioadany Mebilefiresxample B anpl e, in
a first transm ssion, all base stations (BSs) may not decode correctly, and
based o#PPHARCHARK; feragxomple, B figlytrangtpgssionealhbasn gtatiensdBSa)yday rptidpecdee

transm ssion phases, the base station, for exanple a serving BS, may

det er m ¢marebtly @dd besed he HdQ| thasérvimgd¥S mecsive dut wwogdatagmdsubiweguent

transm ssions and saved data, whether the user data has been received).
transmission phases, the base station, for example a serving BS, may determine based on the

combination of received second or subsequent transmissions and saved data, whether the user
data has been received).

[0085] In various embodiments, it may be determined whether the user data haQe been
received properly when determining whether the user data have been received. In various
embodiments, it may be determined whether the user data have been received free of error when
determining whether the user data have been received. In various embodﬁnents, it may be
determined whether the user data have been received data in a way that transmission errors may
be compensated, for example by receiving redundant data and reconstructing the transmitted data
even in the presence of transmission errors, when determining whether the user data have been
received.

[0086] In various embodiments, an information request receiver of the base station may

receive from the other base station a request for information from which it may be determined

23



[0085] In various enbodinents, it may be determ ned whet her the user data
have been received properly when determ ni ng whet her the user data have
been recavoeadio/ikpeeari ous enbodi nents, it may be det er mpoedGameiobers t he
user data have been received free of error when determ ning whet her the
user data have been received. In various enbodi ments, it nmay be determ ned
whet her the user data have been received data in a way that transm ssion
errors may be conpensated, for exanple by receiving redundant data and

r econst whethenthe tses data hinsbden ressivid framethe madig carmupicgtartemindl by thertsase ssi on
errors, when determ ni ng whether the user data have been received. [0086]

I n vari stasorenbodi nents, an informati on request receiver of the base station
may receive fromthe other base station a request for information from

whi ch i foossy beén daick FinBediweaish@E idfbendids iradahfePRgy RRABr kASRIMS thefdupsp t he
radi o comuni cation term nal by the base station. [0087] hi various

enbodi nﬁé},}: §tati&1p§1e!i%ﬁﬁﬁﬁ)tnirgﬂle§t5@ ﬁ%ﬂ? tht ﬁ{foxﬂﬁﬁ’ioﬁ gé’c{u% 'ireétéf\/@ﬂs mt to the other

base station the infornmati requested fromt ormat i on request

receive 008%]008%1 vallow¥ %ﬁl‘b&ﬂﬁlegtg},)ag %CFE%S ?ﬁqﬁgsrt lﬂ%cglgvgg g{tﬁ b&A4ERL, &%g ?«itc\églrgr of

t he base stati on nay receive atron-a reques

transm gsi of the user data. [0089] .In varjous enbodi nents, a user data
t r ansni ?IEBH%?JI?I"P@S%%%O“S%rﬁﬂ?eﬁhkﬁgﬁn%‘?lﬁﬁ%’hﬁ’a}t{thf Bselrﬁ%taot her base station the
user data requested fromthe user data request receiver. [0090] In various
enbodi n98Y 't e vasious embedimgAtsNsehdata taniten afithgbase statian may wapsmittot he
radi o conmuni cation term nal hi various enbodi nents, the base station my
be a cothp aksr basesiatipa e useralatagaquesd ivm tie ugerrdatarsquestyseiiivRsnt s, the ot her

base station may be a serving base station.
[0090] In various embodiments, the base station may be a non-serving base station for the

radio communication terminal. In various embodiments, the base station may be a collaborative
base station.

[0091] In various embodiments, the other base station may be a serving base station.

[0092] In various embodiments, at least one of the information transrﬁitter, the information
request receiver, the user data request receiver, and the user data transmitter may use a
predeterminéd interface for communication. The interface may include an interface for a direct
connection between the base station and the other base station. In various embodiments, the
interface may include an X2 interface. According to various embodiments, the X2 interface may
be an interface to allow base stations to interconnect with each other.

[0093] In various embodiments, the base station may perform radio communication
according to at least one radio communication standard selected from a list of communication
standards consisting of: GSM; UMTS; WiMax; LTE; and LTE-advanced.

[0094] In various embodiments, the base station and the other base station may be provided

in a cellular communication system, where at least one radio network controller of the cellular
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[ 0092] hi various enbodi nents, at |east one of the information transmtter,
the information request receiver, the user data request receiver, and the
user dat awonrangns4ster nay use a predeterm ned i nterfacePCoSGeamroneticeat i on.
The interface may include an interface for a direct connection between the
base station and the other base station. In various enbodi nents, the
interface may include an X2 interface. According to various enbodi nents,
the X2 interface nay be an interface to allow base stations to interconnect
Wi t h eacémmtnestion[s§E8[mdy bevao videtsremoleofih i tsase Sthitorbadehsothér base svaion.
perform radi o conmuni cation according to at | east one radi o conmunication
st andar dc&Rliag teehrion® BinBodiinhts Othe BRRAALE Ahé GReSBadd StatiSand ARSiadiolneBvdik |

GSM UMIS; W Max; LTE, and LTE-advanced. [0094] hi various enbodi nents, the

base st aliRNeAnLy Bd\EsjBidp@Evibase station may be provided in a cellular
communi cation system™ where at | east one radio network controller of the

mu SySt | | rl |
nd ¢ holORL " REFRR cHESAREIT: BERlAh R0 OB RuChPT IR D2

tati t he .ot her. b tatior the radi t wor k. control | b
di s of nfoRBOTIEHE VP ARREs Yaxe v kB BTN PRECHECe station nay have

an interface configured to comrunj catiee W th agnot her base station w thout a

radi o nt0RBk k Tbrariogs pebodimspseqn inferiaes hebweendiaps sptinng OF a radip Retyeiks ace |

bet ween base stations or a radio network controller may be configured to
send r aginirolergaayhecconbguncd to senfl sadiaresenrce ¢antrobinderplation. de examplegadiee contr ol
nmessages. [0097] hi various enbodi nents, a radio transceiver of the base
st at i onreseyrcemmtrolessageswi rel essly with the radi o communi cation termnal.

[ 0098] hi various enbodi nents, a radio receiver of the base station nay.
recei ve[0MTlel e&svarious embodiments, a radio transceiver of the base station may communicate

wirelessly with the radio communication terminal.

[0098] In various embodiments, a radio receiver of the base station may receive wirelessly
from the radio communication terminal.

[0099] In an embodiment, a method for controlling a cellular communication system
including a first base station and a second base station may be provided. The method may
include the method for controlling the first base station by a fnethod explained with reference
to FIG. 7 and the method for controlling the second base station by a method explained with
reference to FIG. 8.

[00100] According to various embodiments, methods and devices for opportunisﬁc
collaborative base station reception in uplink transmissions may be provided.

[00101] According to various embodiments, methods and devices for cooperative
transmission and processing at multiple base stations, for example eNode-Bs, for wireless

communications may be provided.
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fromthe radi o conunication termnal. [0099] In an enbodi nent, a nethod
for controlling a cellular conmunication systemincluding a first base
station awmo2a1geswnd base station nay be provided. The memiscdorwayoticac| ude
the method for controlling the first base station by a nmethod expl ai ned
with reference to FIG 7 and the nethod for controlling the second base
station by a nethod explained with reference to FIG 8. [00100] According
to various enbodi nents, nethods and devi ces for opportunistic collaborative
base st Hi0102] r ecemidingrio ivarioisleitblodinienss fireRaropls in@yellnéar pooviutlzdtior] §6tkohl ]
According to various enbodi nents, nethods and devices for cooperative

transnm gscoRing@dd TH-ACESoRdiNgte@inulfipld pothOrdesasivh Atdcopton (COM mgmee
eNode-Bs, for w rel ess conmunicati ons nay be provided. [0010}2] ccording to

var i ous, Rheg i EiHrsve thOper meeofiﬂ;ﬂe Gl C&lgk YRR GARDW rfiktidifehS Yol il

according to LTE-A, coordinated nultiple point transmssion / Yreception

o AR A5 B T W b 2
Node- B .0l Yy _providi : [ Node: Bs. i ng, i
goopgr a%y% B §°%)§E&Jﬁ'£§?epeﬁ%ﬂg O%chfh%ghglgs ttf’lﬁ &gp’ﬁﬂgfq%?lwmg? E%E‘gk“lf innks

bet ween UE and_t he serving I\ﬁ)g()de- B. In UL iﬁ’r“‘lﬂ I nk) CoMP, nultiple eNode-Bs
may be PEEEsHER apdtheisgiving pded- dm Mls(uphnk) GaME, ayiltiple gNgde Es g1 behe
exchange of decoded signals or undecoded signals via the backhaul links to
t he serRipHiged rseieing thewiprdls wanpmpéads o La and the exchengernd dedoded sigaggpigat e
received signals. [00103] According to various enbodinents, in wreless
comuni d&xbdalmgnatshaa the Yiackhahidmkh itqythe dertvangredNode i whitdh myayowdrfogmijeipt dl y.
However, the performance of wireless |links may be a

processing of the aggregate received signals.

[00103] According to various embodiments, in wireless communications, the desire for high

data rate may be growing rapidly. However, the performance of wireless links may be a

bottleneck to achieve the goal due to the limited bandwidth and the channel degradation. At the

physical layer, diversity and/or forward error correction may be used to pave the way to make

the most of the wireless links. Since wireless environments may be dynamic, using a fixed

diversity and/or forward error correction scheme may be costly or may result in failure. The

adaptive modulation and coding (AMC) may be used to enhance the efficiency. An altemative

to AMC may be the automatic repeat request (ARQ) protocol at the data link layer, which may

be a protocol that may request retransmissions for the packets received in error. Since the

retransmissions may be requested only when necessary, the channel degradation may be

combated efficiently.

[00104] ARQ with cooperative diversity may be provided to enhance the reliability of the

wireless links. Cooperative relay networks may provide diversity but more channels may be

required for relaying. The additional channels may always be occupied even though the relaying
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bottl eneck to achieve the goal due to the Iimted bandw dth and the channel
degradation. At the physical |ayer, diversity and/or forward error

correcti omorzaw/agssused to pave the way to make t he nost Pofi/SGhe10wne1e6 ess

| inks. Since wireless environments nay be dynamic, using a fixed diversity
and/or forward error correction schene may be costly or may result in
failure. The adaptive nodul ati on and codi ng (AMC) nay be used to enhance
the efficiency. An alternative to AMC may be the automatic repeat request
(ARQ pmay octdie etessirg. Aadoadihg tokvariayeemboddimerts, e/ cdoperatipy ARQanhy ekt innay
request retransm ssions for the packets received in error. Since the

r et r ansimgEsvednbrodgypupe requested only when necessary, the channel
degradation nmay be conbated efficiently. [00104] ARQ with cooperative

di versi foo105}y hﬁvm&ymgsé EnVRIRRRBRS, m@eotfeﬁénb@mn@owle%mh@ %dﬂ'dfti% SFthel ! ngS-

Cooperative relay networks may provide diversity but nore channel's may b

I accl i ed even
 haugh ?ﬁé@#ﬁy elond GinpRd fl @ e@@gk%” '*%a?aﬁéﬁ% o BB et <
the co

wirel es as% ?’b%lxgr%@?ﬁga@gﬂ?ﬁogﬁk f(’)t\fq‘gg%f&t QY: %‘?Hé é%%@%‘fticghvg;l ? EZ

wreless |ink be 1.g9ng corrpa,red to the packet |ength. Wthout enploying
t he coo‘%@?‘%ﬁl ‘%aé's%o@ &Py éil‘?“%l%lrl@i’f‘yem%’ew}?eé‘ttp%ﬂ?ﬁil%léﬁ iBrfigen @é&ested by
ARQ may, experl ence the identical channel, and may provide only marginal
i mpr ov eRksAeloEn AP loMBE drgpeperatiee ARQuempaliexines thispseklemr e, enpl oying t he
cooperative ARQ may alleviate this problem [00106] A renote network
cont r ol 108106] RN&)rempteanetwetk comtetlicn (RNC bort a miliogretwdzkiCyn todler (RMGE@h chmneat |
eNode-Bs to coordinate all the ARQ transm ssions. Since a RNC may be .
| ocat edtofaleNaderBs fto osurdinate alaltteA B, transhi3eioha iSaiee  RIGC wiag be RNGted 1d aeMgde- Bs
may be present. Instead of relying

from the eNode-Bs, large latency between RNC and eNode-Bs may be present. Instead of relying

on a RNC, according to various embodiments, backhaul links between eNode-Bs may be used to
enable collaboration between eNode-Bs to improve ARQ transmissions. Due to closer proximity
of eNode-Bs, smaller latency between collaborate eNode-Bs may be present.

[00107] According to various embodiments, methods and devices for an opportunistic CoMP
for UL in single-frequency cellular networks may be provided. According to vaﬁous
embodiments, uplink CoMP and cooperative ARQ may be provided. In accordance with various
embodiments, only minimal coordination may be desired between the eNode-Bs and cooperative
ARQ may be applied in an opportunistic manner.

[00108] According to various embodiments, methods and devices for an opportunistic CoOMP
for UL transmissions in single frequency cellular networks may be provided.

[00109] According to various embodiments, opportunistic collaboration among the eNode-Bs
may improve the UL ARQ transmissions. According to various embodiments, the average packet

error rate (PER) may be derived.
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on a RNC, according to various enbodi nents, backhaul |inks between eNode-Bs
may be used to enabl e col | aborati on between eNode-Bs to i nprove ARQ

transm sswonsio/es4t 0 cl oser proximty of eNode-Bs, snalPCesGrat®neige bet ween
col | aborate eNode-Bs nay be present. [00107] According to various

enbodi nents, nethods and devices for an opportunistic CoMP for UL in

si ngl e-frequency cel lul ar networks may be provided. According to various
enbodi ments, uplink CoMP and cooperative ARQ nay be provi ded hi accordance
with va[oaus] emuedidifthariouwd embbidithdit, tHeqelidiliabl e UTRXROEr dRfissBes By ween
t he eNode-Bs and cooperative ARQ may be applied in an opportunistic manner.
[ 00108] bégrbeddng to various enbodi nents, methods and devices for an
opportuni stic CoMP for UL transm ssions in single frequency cellul ar

net wor kmdﬁif] bg, 9{1%48 @ﬁfﬂodih%%o?lingﬁgﬁ%fgﬂ%r%g_nggﬁ&é@ﬁ LAY HETRR R B %IL_!&%%S

opportuni stic col ration anbng may | nprove the

transm ssi ons. rding to various enbodiyrents, the_average..packet error
oo ( PERy SRR ES TRBHE i BEEA BN ERRR TS Sl ST LAREARREAI et e
reliabilit t he UL_ARQ transm. ssiqns nmay, be inpro [ 00111] In various
enmbodi nyr[n%o,ﬁgf%rpﬁﬁl eE?ﬁ?‘S&BWHEw%‘ (Qr(,eé?‘f‘glﬁé]%%\ﬁ‘}%%\jégﬂo?é ‘ge érSENode'- Bs may
be provided (where K mag be an integer nunber). For exanple, FIG 1 may

i |1 ust reRllabergtive BS d84mnd ghe secondrollamyativedhnh i) any de-cguippest Wil angansennp e
serving BS 102, the first collaborative BS 104, and the second

col | aboang thene nBS ex36} winig¢ bbekhegllinkhetivesn ehchoshewagNederB (fordxampleca fimty exi st
a wred backhaul |ink between each shown eNode-B (for exanple, a first

wi red bwokdbadkhiilhink 108 béteewmete stivengsRS V02handBle ifPcalatlotatiee BE 164, and a
col |l aborative BS 104, and a second wired backhaul link 110 between the .

ser vi ngsédéndlRfredibatkhfig lifile ¢ 00 BetGotn ]hbQéming\BS BB and the second collaborative BS
106), where each backhaul link may be modeled as an additive white Gaussian noise (AWGN)
channel model with squared standard deviation ¢?,. There may be a single UE (user
equipment) 112 transmitting packets to its serving eNode-B 102 and the packets may also be
received at the K collaborative eNode Bs 104, 106.
[00112] In a first-time slot, the UE 112 may transmit a packet 120 to its serving eNode-

B 102. The ith symbol in the nth packet received at the serving eNode-B 102 and the X

collaborative eNode-Bs 104, 106 may then be written as

rli.n] = VEA[n)zli, n] + 2. 7). )
Txlin] = \,"Egkk[n];r 7] + zfn]. kX (2)

[00113] where k ={1,2, ...,K}, f{i,n], and r{i,n] may denote the complex baseband equivalent
received signals in the serving eNode-B 102 and the kth collaborative eNodé-B, respectively
and x[i,n] may denote the ith transmitted symbol in the nth packet with energy Es. The complex
circularly symmetric Gaussian noise at the serving eNode-B and the kth collaborative eNode-B

may be denoted by z[i,n] ~ cN(0,N,) and z[i,n] ~ CN(0,Np), respectively. The complex channel
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106), where each backhaul Iink may be nodel ed as an additive white Gaussian
noi se (AWGN) channel nodel with squared standard deviation There nmay be a
si ngl e UBvOuswvizegui pnent) 112 transmitting packets to PC3/SSeomiong6eNode- B
102 and the packets nmay al so be received at the K coll aborative eNode Bs
104, 106. [00112] In a first-time slot, the UE 112 may transmt a packet
120 to its serving eNode- B 102. The zth synbol in the nth packet received
at the serving eNode-B 102 and the K col |l aborative eNode-Bs 104, 106 nay

t hen becosflidi¢renfram the UE+o fts serying eNoGd-B3ind whektle cédlabprhativ@eNode-Bif)ay be[ i , n] ,
and r [i,n] may denote the conpl ex baseband equival ent received signals in

t he ser&ena&dwm%ma%zgradd hi18) ~At0C)| Algdcaldly aang ey @reBssunaRe et i vel y and
X[1,n] may denote the ith transmtted synbol in the nth packet w th energy

s. The 1SY4PKeL i de-B
R R g Vi %ﬁ”@ di‘ﬁ‘s?%gﬁ%ﬁ“?,’“@d ke t?%"ﬁ%;’

O o i PEbiRA sX@thmo%%%% ?'h%ld ol SRy LRI AET ¢ E%&:P Nogh 0y 233
d_hk :

2 st R dﬁ@t ?khmé%%m‘e‘%é %PBP%‘?%HX BBy adhin PR RIS

i nst ant aneous recel ved sg gnal -to-noise ratios (SNRs) at the serving eNode-B

and themEWS(?B PaBPERivER:- eNode- B as gs = Es\h[n]\2/ NO and j i<= Es\hi
n]\ 2/ Eﬂs and g may be nodel ed as exponentially distributed random

var i abI It hAgeaIAing do ¥aripus mbpisisats; mpldipgs adolsyieey tossbancaitegelidbilitiof ous

enbodi rrent s, nmethods and devices to enhance the reliability of packet
trans mpﬁskemranaylmen prapbe neﬁldeﬁoFor@Kampleedlfﬁrehf wpeof ARQpeototolaAm@ PWEot ocol s
and UL

CoMP may be provided. Details of protocols according to various embodiments will be

described below.

[00115] FIG. 9 shows a cellular communication system 900 in accordance with an
embodiment. Various components of the cellular communication system 900 may be identical or
similar to the components of the cellular communication system 100 described wiﬁ reference

to FIG. 1, and for these components, the same reference numerals may be used and duplicate
description thereof may be omitted. It is to be noted that a first portion of the ﬁrs_t time slot of the
cellular communication system 900 may be performed like described with reference to the
cellular communication system 100 of FIG. 1 above, and that with reference to FIG. 9,
processing according to various embodiments at the end of the first time slot may be described.
[00116] In the cellular communication system 900, a first protocol may be applied. The first
protocol may be an ARQ protocol, which may not exploit UL CoMP. To reduce packet delay
and system buffer size, a truncated ARQ that may limit on the number of maximum
retransmission attempts, which may be denote as N, may be applied. At the end of the first time

slot, only the serving eNode-B 102 may check ifthe received packet is received correctly using
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CoMP may b e provided. Details of protocols according to various

enbodi nents will be described below. [00115] FIG 9 shows a cellular
conmuni cawoan1mses4eem 900 i n accordance with an enbodi nelrCI/SGANI0HOE166
conponents of the cellular comunication system 900 nay b e identical or
simlar to the conponents of the cellular conmmunication system 100
described with reference to FIG 1, and for these conponents, the sane
reference nunerals may b e used and duplicate description thereof may b e
om t t edthelcyclicsredumdbrcyndieedd(GREX big aftached tqthe tiansmitted pivked by imtichtedby abmwt of
the cel lular communication system 900 may b e perforned |ike described with
r ef er enc@sded phdket @Ml bag. IERNERGHIS adtbcddt inMtBd SitkdtDfe QérvingENode-BOm28nayand
that with reference to FIG 9, processing according to various enbodi nents

at the gndaQhebii@ckiowitd éi’i?%@(tﬂ% mg?s\i%é)ﬁ)@tgstﬁer ﬁ?ﬁqdicﬁtgﬁjs%gaeséfﬂl& _ tiSl?l lul ar

comuni cation system 900, a tirst protocol may b e applied. The firs

protoc OJ()jfe tﬁgéaclﬂgt. BiheAREe %qmmramme@xen@ gf%’%gkig%& h?g%’ag%%é/ﬂale !r;? /€ duce

packet and system buffer size, a unc on the
nunber of ximum r.etransm ssion .attenpis, whi ge £i;)«zzt‘no. .as Nt may be
ool e oD ESa BnbRls BRI Bk ERE D o0 R teckE PR ERERES 107
may check if.the received packet is recejved correctly usingthe cyclic
r edundalf€ PAEHBER nt"eﬁ?f)ofts?ws’at%e REEMPYS. tRughouHERirecsss. fediegkets fggeived
i ndi cated by non crossed packet synbol 908. If no error is detected in the
packet , atthreK sellabprgive kblade-Bs 104 10 maydedelstedriwon raceptidervitiostiperimming/soK)
message 906 to the UE, indicating successful reception of the packet.
Q her wi Brecessing avingicated by -aduktreoossetippeisettsynplsR] 0 §osharistendeborativddmssent . The
UE may continue to retransmt (as indicated by arrow 902) the packet 904
unti | igtatroad®d@sd b kecond xrossach packds symbdls § E2 foa dsrsessidanllafotraivetbase Thr oughout
this process, the packets received at the K coll aborative eNode-Bs 104, 106
may be dsontl®d. upon reception w thout performng any

[00117] FIG. 10 shows a cellular communication system 1000 in accordance with an

embodiment. Various components of the cellular communication system 1000 may be identical

or similar to the components of the cellular communication system 100 described with reference

to FIG. 1, and for these components, the same reference numerals may be used and duplicate

description thereof may be omitted. It is to be noted that a first portion of the first time slot of the

cellular communication system 1000 may be performed like described with reference to the

cellular communication system 100 of FIG. 1 above, and that with reference to FIG. 10,

processing according to various embodiments at the end of the first time slot may be described.

[00118] In the cellular communication system 1000, a second protocol may be applied. In

contrast to the first protocol described above, this second protocol may take advantage of the

broadcast nature of the UL transmissions to reach the collaborative eNode-Bs as illustrated

in FIG. 10. For example with the CRC (cyclic redundancy check) to facilitate error detection, the

collaborative eNode-Bs 104, 106 may check if they have correctly received their packets. For
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processing as indicated by a first crossed packet synbols 910 for the first
col | aborative base station 104 and a second crossed packet synbols 912 for

t he secomlocoldabmrat i ve base station 106. [001 17J Fl GPCIBG2oWs0186

cel lul ar comuni cati on system 1000 i n accordance with an enbodi nent.

Vari ous conponents of the cellular comrunication system 1000 maybe

identical or simlar to the conponents of the cellular comunicati on system
100 described with reference to FIG 1, and for these conponents, the sane
r ef er enexamplerthieadesomiepllbimratbectasnstatibmpl G6aadyec hdes the ippikeq and may dafexamylebe
omtted. It is to be noted that a first portion of the first tine slot of

the cel detbmiin€ MaTUAAORE tOTecHy FécRNed M padRt, d3Gndiediédby®erokdel packes PoTIODESH Wi t h
reference to the cellular comunication system 100 of FIG 1 above, and

that W gl elemstooiabdthive bhle st%&?ﬁﬂ%%lﬁ@l&&%%&&t taﬁdﬁf% ifUsampRRodi ment s
at the end of the first time slot nay be described. [00118 In the cel lul ar

comuni &%& &Mtsif ﬁ%‘e%gfrg%e‘%“ﬁﬁoveg plik 1@l %&'dm'l%& by% n%HQ:rdsggi tpack t‘i@i‘i rast to

the firs pro 0Co $ ‘secon ot oco Ke advant age

eNodo- BOPARFEROUAPLIDR oRhasPRma i RPe: Sr'ﬁ%?qieﬂtagf ﬂte%% ?%%}%??08 eive

redundancy .check) to faCJ | i rror detectiaon, th oI I e eNode- Bs
104, 1 hate fe RCP?Pefa}’i’é@Ph orasdipg WF@@%‘f%ﬂa ﬁ?f@wedﬁ a“? '
For exanpl e, the second col | abor atl ve base station 106 may check t he packet,

and raylinksrl08xHifpFer cxamplenibg dirsticgHahoratiyg B MM met ravsminfhe packpiod4 toige
packet, as indicated by a crossed packet 1010. For exanple, the first

col | aboseaving BSHA2 eiasthefirs hackbaulhg. EeesskvinhBS pmlpetfpman@%c;heﬁbof thganpl e
determne that it has correctly received the packet, as indicated by a .
non- cr osxket 1988 ketived idm thintadid domsreutiodtionhenmnal | &2 .eNoehd-tBexphated lwathe
correctly received the packet, nay be desired to participate in the
cooper aefaténcRR@BEG. NY ih afoveddainBelowethe s@aimls @Node-Bal 0degkiyaailech jvint @étedtdak haul
based on the packets received from the UE and the collaborative eNode-Bs. At the end of the
cooperative phase, an ACK/NACK message 1006 may be sent to the UE depending on the
success or failure of the transmission. Upon reception of an ACK 1006 at the UE 112, the UE
112 may prepare to transmit a new packet in the next data slot. Otherwise, the UE 112 may
continue to retransmit (as indicated by arrow 1002) its packet 1004 until N, retransmission
attempts are reached. Considering the cost of backhaul architecture, the collaborative eNode-Bs
106, 108 may not be desired to retransmit its packet to the serving eNode-B.

[00119] In the cooperative phase, the ith symbol in the nth packet received at the serving

eNode-B from the kth collaborative eNode-B may be given by

rodlin] = VEzfi ] + auslin]. ke K "

[00120]  where "% [i,n] may denote the complex baseband equivalent received signal in the

serving eNode-B via the kth backhaul link using the second protocol and the complex circularly
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i nks 108, 110. For exanple, the first coll aborative BS 104 may transm t

t he packet 1014 to the serving BS 102 via the first backhaul 108. The

servi ng BSomayw/messiorm a CRC check of the packet 1008 r ecegiseediofoness t he
radi o comuni cation termnal 112. As will be explained with reference to
FIG 11 in nore detail below the serving eNode-B 102 may make a j oi nt
detecti on based on the packets received fromthe UE and the coll aborative
eNode-Bs. At the end of the cooperative phase, an ACK/ NACK nessage 1006 nay

be sent sgmmtttie Gusdap@iish 40 theGBrvitieeNdde® Gty 0 dEmittd ez, o nit-hen(r gsThesi on.
Upon reception of an ACK 1006 at the UE 112, the UE 112 nmay prepare to

transm fecagivB@YNRAA Kilsetving éN‘“od@@(11021('?1'[1ﬂwslitﬁ)Eackﬁ%uhEl‘i!i‘jl@”.rr,ﬁl?’be'fdlaﬁotulE 112 may
02) 1

continue to retransmt (as indicated by arrow 10 s packet 1004 until
Nt retr bgi:gi/ﬁm_ attenpts are reached. Considering the cost of backhaul
architectUfe, "th& col | aborative eNode-Bs 106, 108 may not be desired to

retransgnl,{i{ s cket, to tkh er Vi eNode-B., 1 001 91'.Intﬁ cooperative
phase, [Hr?téz#]t h F@@ni;%fhoiwﬁ @ﬁ@usﬁ%onp@%&g?‘g Pbeé}éol Hcoé‘flm hr?@ acE @Frng eNode- B
fromthe rth coll aborat.ive eNode-B may be given by rJ[i._n %h; ro[ii ] + .
n]. k LSOBNIEHHPIIYFCTRIB P%coxs&gbe, WE'[‘ An ﬁflgﬂ%lgleﬂ‘e hEcessigd 108 biheenyiedssmd
equi val ent received signal_in the serving eNode-B via the kth backhaul |ink
usi ng t Hatanek3rg shavat enp figh imergisdd A Rigcassipg i B e fyks fnveqallaborativesBS an
noi se at the serving eNode-B nmay be denoted by z [/,n] ~ CN(Q, s2 . The
r ecei vetO‘GNEhawn pverr asegond tignesiisold OB Progesving 11 2veof thg seckinhedllabonativaBy 10@
denoted as b,k =E | s2 b. [00121] FIG 11 shows an illustration 1100 o f a
met hod fschowwnteralthirdgma agillll 6. dthe first time axis 1102, the second time axis 1104 and the

third time axis 1106 may be paralle] or almost parallel; for example, processes shown at the same

horizontal position may be performed at the same or almost same time.

[00122] In 1110, the serving BS 102 may perform decoding and CRC of the packet received

in the serving BS 102. In 1120, the first collaborative BS 104 may perform decoding and CRC of

the packet received in the first collaborative BS 104. In 1126, the second collaborative BS 106

may perform decoding and CRC of the packet received in the second collaborative BS 106.

[00123] In 1122, the first collaborative BS 104 may transmit the packet data 1014 through the

backhaul 108 to the serving BS 102. In 1128, the second collaborative BS 106 may stop

processing for the present time slot if the received data is determined in error. In 1112, the

serving BS 102 may receive the packet data 1014 from the first collaborative BS 104 using the

backhaul 108.

‘[00124] In 1114, the serving BS 102 may perform joint detection, for example, may

determine; whether at least one packet of the packet 1008 received from the radio

communication terminal 112 and the packet 1014 received from the second collaborative base

station 106 has been received correctly (in other words: properly), for example free from error.
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communi cation systemin accordance with an enbodi ment. Processing 1108 of
the serving base station 102 is shown over a first tine axis 1102.

Pr ocessi ngoaibdi2ede4t he first collaborative BS 104 i s sheew/sezen/aoisecond
time axis 1104. Processing 1124 of the second coll aborative BS 106 is shown
over a third tine axis 1106. The first tine axis 1102, the second tinme axis
1104 and the third tine axis 1106 may be parallel or alnost parallel; for
exanpl e, processes shown at the sane horizontal position rmay be perfornmed
at the gIRs]or Lall M thesaivind BSR02 AY #rdddmit ih dckhOwlefnam®fesp.ihddS 102 may
perform decodi ng and CRC of the packet received in the serving BS 102. In

1120, t R&nbilcakmem!th aRAEHD c¥RnRBRichAdh RBYinREl DI 4a61E lahbbaa diafiii(ME))L he
packet received in the first collaborative BS 104. In 1126, the second

col | abo and CRC of the packet received in
t he seclé)%s a¥E lﬁ%bge?@ﬁgg%n E@B%g%ﬁ@#g%ﬁ%%rﬁl n 1122, the fi rgt col | aborative
BS 104 he pa t data 1014 throu he ba haul 108 to the

) [@ilé} @‘?(?‘ nltash [2)1 Cllfuqar ) CO%PHB\'(I) en,g gfb()t §C‘EI?6 with :an

Servi ng e secon ra IVG St op

processin or t resent tine t he recei ved dat |s ed in
b ror - pibedimsne Viitisepmphurse o ulpr PR E e BB iy B 18R o
the first cqollaborative BS 104 using the backhaul 108. [00124] In 1114, the
ser vi ngoBgnilarto g cogwoneinef the ﬁ@llu(!mtceemueawaﬂ%wsmlr&ﬂ describgg vabreferee, |
whet her at | east one packet of the packet 1008 received fromthe radio
comuni wdilGoh andrer thede comporants, thesapa eidetenacdmvnerals aiay dd usadamd diplicstec ond

col | aborative base station 106 has been received correctly (in other words:
pr oper | §dserifton thorevfphay Her @rittbd. dmseo bonotpdthd2bfirst portidd 6f the Hiest Serewslangf 88 102
may transmt an acknow edgenent resp. a nonacknow edgnent to the radio
comuni €elulad BorhMiificiidn sbd2m( 1200 nevdpleffortnddtikel d@sGibad with réfdshge tohlsed on

the determnation of the joint detection 1114.
cellular communication system 100 of FIG. 1 above, and that with reference to FIG. 12,
processing according to various embodiments at the end of the first time slot may be described.
[00127] In the cellular communication system 1200, a third protocol may be applied. Similar
to the second protocol, this protocol may take advantage of the broadcasf nature of the UL
transmissions to reach the collaborétive eNode-Bs as shown in FIG. 12. Unlike the second
protocol, if no error is detected in the packet 1208 received by the serving BS 102 from the radio
communication terminal 112, the serving eNode-B 102 may immediately send the ACK
message 1206 to the UE 112. Moreover, upon failure in CRC check, the serving eNode-B 102
may send a request (REQ) message to the collaborative eNode-Bs through the backhaul links to
request for packet forwarding. For example, a REQ message 1216 may be sent to the first
collaborative BS 104. For example, the second collaborative BS 106 may have not properly
received the packet 1210, as indicated by a créssed packet 1210. For example, the first

collaborative BS 104 may have properly received the packet 1212, as indicated by a non-crossed

packet 1212. As will be explained with reference to FIG. 13 in more detail below, the serving
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[00126] FIG 12 shows a cellular conmuni cati on system 1200 i n accordance
with an enbodi nent. Various conponents of the cellular conmmunication system
1200 nmay we 20tensisgal or simlar to the conponents of tipreTsekimwloasics

comuni cati on system 100 described with reference to FIG 1, and for these
conponents, the same reference nunerals may be used and duplicate
description thereof may be omtted. It is to be noted that a first portion
of the first time slot of the cellular comrunication system 1200 may be

per f or nedodd-B @ 02 6§ thdaghkelatjbint &dtedtoA GAsdddntthep kbl 1208 Fece RBIBBMCAE | ON
system 100 of FIG 1 above, and that with reference to FIG 12, processing

accor di 0@ 1119 MaHePAske? FROFLABOISthaLolidBraBle eRbded BE(thi dxatnpld HBp &KL 1218y be
described. [00127] In the cellular comunication systen1f200, athird

pr ot 000l 2 REm ARPPLhIS il s 0a) RCUSSARDFHBLALARe phleS,Pr Ot 0COI 1Y
{ e road'g? ?L} %1% gﬁe EBE ?r

t ake advant age of ast nature ansm ssi ohs to reach the
col | abor,at de- Bs shqwn in FEl 2. Unlike the seco rat,ocol , if
o er roPCRNBCRBEAES 0P R R aello B MRasarPe e TRESSEF BING BE%102' 1 om
the radi o conmuni cation termnal 112, the serving.eNode-B 102 may

i medi @SSR APensdinglo Yfé@ga@@quz@lsn&sot%F Haratign qfithe cogperabiyePhase B bFai | ur e
in CRC check, the serving eNode-B 102 may send a request (REQ nessage to

t he col Teduenddwiusmedhp urdggotopel sagrated do thgsreradIPratpesl sineecqopgigiien mpype packet
forwardi ng. For exanple, a REQ nessage 1216 nmay be sent to the first

col | aboactivated oBIS Wik ne¢dzd tloxagiph BEQhessagecond col | aborative BS 106 may have
not properly received the packet 1210, as indicated by a crossed packet
1210. F®»0128janpipen réchgetidn afah ACCK I120®4tahé VE 1B, thOWEHY haMaepiro petfdnymit a
received the packet 1212, as indicated by a non-crossed packet 1212. As

wi Il bensxphckbiiaehemekhddteéier. Ofeewise, tht GF U3 hay dotigudiStratkdnsAg!(&Vinditied
servi ngeNode-B 102 nay then nake a joint detection based on the packet 1208

recei vegl S5 46 iVFackbR1 Rdnting, RAEkRTisSGERIHBE ££ RAIAe col | aborative
eNode-Bs (for exanple the packet 1214
[00129]) FIG. 13 shows an illustration 1300 of a method for controlling a cellular
communication system in accordance with an embodiment. Processing 1308 of the serving base
station 102 is shown over a first time axis 1302. Processing 1320 of the first collaborative BS
104 is shown over a second time axis 1304. Processing 1328 of the second collaborative BS 106
is shown over a third time axis 1306. The first time axis 1302, the second time a)_(is 1304 and the
third time axis 1306 may be parallel or almost parallel, for example, processes shown at the same
horizontal position may be performed at the same or with a small time difference. The time
differences, if any, may be related to the different arrival time of the packet at different base
stations, as the distances between UE and different base stations vary.
‘[00130] -In 1310, the serving BS 102 may perform decoding and CRC of the packet received
in the serving BS 102. In 1322, the first collaborative BS 104 may perform decoding and CRC of

the packet received in the first collaborative BS 104. In 1130, the second collaborative BS 106

may perform decoding and CRC of the packet received in the second collaborative BS 106.
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received fromthe first collaborative BS 104). At the end of the
cooperative phase, an ACK/ NACK nessage 1206 may be sent to the UE dependi ng
on the suwoessy/msB4sfiai | ure of the transm ssion. Accordi h@CirGGeen00uss

enbodi ments, the duration of the cooperative phase may be reduced by using
this third protocol conpared to the second protocol since cooperation may
be activated only when needed through a REQ nessage. [00128] Upon reception
of an ACK 1206 at the UE 112, the UE 112 may prepare to transmt a new
packet [0918He mek? 1 dtexesting BS C0hmayeilker sédieanUKCK11206reythe eadio nue t o
retransmt (as indicated by arrow 1202) its packet 1204 until N

r et r anseomfingitatdhiteiiiha 122 efof aatpesla MPDIDI 9} may SendlaREOAS4 @thé fiksyst rat i on

1300 of a method for controlling a cellular conmunication systemin

accor dagfiRbdfatife BY 1@4@9&% JBRhd collBERHTE BY 1193%%@%&6&@1&&%[ ) ﬁ@z4bal%§r§t ation
102 is shown over a first time axis 1302. Processing 1320 of the first

col | ab O&ﬁfabé/ tlﬁ%??%qg :?Q:gWé él? 11%%Qalnsl%%8 ntﬂe Eil‘sjggol%%)%nég gs IOE 'in%c r%ﬁ%% 6. 1328

of the secon orative I's ‘shown over
The firgt ti is 130 g ggrdtlrre axi s
1306 e BRI 121 Egp %eﬁrst& AL O3 Srdnp o103 b daLh e eroti ot
the sa i zont al 05|t performed at the sane or with a small
e di BB dPLHERTo:ritg s Bk ehiePaza Gl tF St n)llabpe B B 11 apiaE egeine
different arrival time of the packet at different base stations, as the
di st ancskbad §@%n UE and different base stations vary. [00130] In 1310, the
serving BS 102 may perform decoding and CRC of the packet received in the
servi ngl0B8321021n 13161 @@ 2ervingeB$ 1 0maypiricamgp it detect®s, O 4xample, meayf or m
decodi ng and CRC of the packet received in the first coll aborative BS 104.
| N 1130detdrindnes evhether at ddasadierpatker of BEpadicet hBOB rpedidedrfrond deaading and CRC of
the packet received in the second col | aborative BS 106.[00131] In 13 12,
t he seratniiguii&atidf) Zerigal @12 RY ths pakeAI0 1AGK: elv2d GronPthk Hest aldtdrative base

station 104 has been received correctly (in other words: properly), for example free from error.

[00133] In 1332, the second collaborative BS 106 may stop processing for the present time

slot after either detecting a data error or determining, that it has not received a REQ.

[00134] In 1318, the serving BS 102 may transmit an acknowledgement resp. a non-

acknowledgment to the radio communication terminal 112 (for example a mobile station (MS)),

based on the determination of the joint detection 1316.

[00135] FIG. 14 shows a cellular communication system 1400 in accordance with an

embodiment. Various components of the cellular communication system 1400 may be identical

or similar to the components of the cellular communication system 100 described with reference

to FIG. 1, and for these components, the same reference numerals may be used and duplicate

description thereof may be omitted. It is to be noted that a first portion of the first time slot of the

cellular communication system 1400 may be performed like described with reference to the
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communi cation termnal 112 (for exanple aMs 112) or may send a REQ 1214 to
the first collaborative BS 104 or the second col | aborative BS 106 using the
backhaul .wbi203R24464t he first collaborative BS 104 may r eceisceoimeoleEQ | n
1326, the first collaborative BS 104 may transmt the packet data 1214

t hrough the first backhaul 108 to the serving BS 102. In 1314, the serving
BS 102 may receive the packet data 1214 fromthe first coll aborative BS 104
using the first backhaul 108. [00132] hi 1316, the serving BS 102 may

per f or ne¢lilariconmuaisatiomsysfeor 1kalifiGe] abave, atelt teatnvitterefordret eFIGat 4] east one
packet of the packet 1008 received fromthe radi o communi cation term nal

112 andptoaessingekairdihf totvaridue emboditteaat the ehd bHthe EiRdt kialkalamaydeRegibsd.at i on
104 has been received correctly (in other words: properly), for exanple

free frpmsey omn QR cdﬁﬁm&ﬁ&gionts?ﬁelﬁqqgmq G FRRICHEhYFbEpplie§ My stop

processing for the present tine slot after either detecting a'data error or

BS 100 Do N B i o S o, b i1 By 7O

radio c ' ' /A 2.{.fr'x | e a. nobi l.e tt'n%hr\/sté,based
on e TSR BaNbEL-By 134, 1BCTS 3B AR Balistneh ot 465 Plekbib Bt e
cellular co i cation sysie 4 i.n_accordance with an enbodi nent.
Vari ous? ré)g%gg#@ﬁ fgﬁa(li’f’ ra[tlﬁé e]g%‘ﬁ?f'éf’ g&é@%ﬁ‘f’ dotrthgrotogelimasy, takeymoress e roles
i dent i cgl or.simlar to the conponents of the cellul ar communicati on system
100 deskY sdiregirerert Gidy ssease d4H to th serging eNpde-Brld3 do indipgtsiiheir availebilitysane
reference nunerals may be used and duplicate description thereof may be
oni t t edfor pellgberatign peillysrated nHAEG. 44 fAxwill heoaxplaiied offiththerefdetadtwithi iefereaskcoto of
the cel lular comruni cation system 1400 nay be perforned |ike described with
r ef er enEl3. 116 beloat diel collaroraorreNode &sivdw deyedeghe faRenfuctesully mapaussmiand t hat
with reference to FIG 14,

immediately a RPT message to the serving eNode-B 102 through their backhaul links, without

waiting for any REQ message as in the third protocol. For example, the second collaborative

BS 106 may have not properly received the packet 1410, as indicated by a crossed packet 1410.

For example, the first collaborative BS 104 may have properly received the packet 1412, as

indicated by a non-crossed packet 1412. The RPT message may indicate to the serving eNode-B

that a collaborative eNode-B has successfully decoded the packet. At the same time, the serving

eNode-B may also check if it can decode the packet correctly. If no error is detected in the |

received packet received at the serving eNode-B or at least one RPT message is received, the

serving eNode-B may send an ACK 1406 to the UE immediately. Note that the serving eNode-B

may desire to send a REQ message to the collaborative eNode-Bs when it relies on the

collaborative eNode-Bs for the data packet. Otherwise, it may send a NACK message to the UE

to request for packet 1404 retransmissions (as indicated by arrow 1402). For example, the

serving BS 102 may perform CRC of the packet received from the radio communication

terminal 112 and may determine that the packet has been properly received as indicated by non-
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processi ng according to various enbodi nents at the end of the first tinme
sl ot may be described. [00136] In the cellular comunication system 1400, a
fourth prwpDaonl12smy be applied. Contrary to the third prorscabioobdes
cooperative phase in the fourth protocol may be initiated by the

col | aborative eNode-Bs 104, 106. To relax the delay requirenent for the
backhaul in other protocols, the collaborative eNode-Bs 104, 106 in the
fourth protocol may take nore active roles by sending a report (RPT)

mes s agecrbgsbd phcket 1¥08S BorwixagpleNbe dirdd cdDabotfte BEAIDS aiag petfint CRG fltiadipdckéty f or
col |l aboration as illustrated in FIG 14. As will be explained with nore

detai |l Mbdibed R6BMENGRIOIOMIRicalion REMAWI 1 ISdGRY) BlRGinitle tHE RetBas HhR

decode the packet successfully may transmt inmediately a RPT nessage to

t he seryi ggug s @Hﬁ% J I Al i i for
any REd*h@%lagégggﬁFﬁggﬁ%Q{ ir %?%%g %%gkgg?'éggﬂ é?%%%§9§%g%§g%hﬂgl

col | abo Y 06 may have not per ceived th cket 1410, as

i cat Bl by BatiRe 588 ka1 B M BEE AR Flra v BT Gt Bt Ve s
104 may, have.properly received the packet 1412, as_indicated by a

non- cr o%?eﬁﬁafﬂ?(e € ‘}éi‘%.e d%ﬁéo %ﬁfgm?gs“é’ﬁﬁe%ﬁQ %FW(TF%B%SS staoR%he serving
eNode-B that a_col | aborative eNode-B has successfully decoded the packet.

At the W91t i FIO. I5mbows any iliygtraiiede OB o faipethod dorgeatrplling aicelldam decode t he
packet correctly. If no error is detected in the received packet received
at the eoamunigatioNsyterBinaccardanceawith amemRRrlimertsBmgessing 16e%ed thesgrvinpbaser vi ng
eNode-B may send an ACK 1406 to the UE imedi ately. Note that the serving
eNode- Btatep 1023s shewneveenfirsatiiREGkive S8 deodessingd B522aif kiehfostatollaoratNede- Bs when
it relies on the collaborative eNode-Bs for the data packet. O herw se, it
may serBiS a0NAGKowk s8a@ QS et dhditinge Als 1504( Peuesingf1680 pok eécond Odllaborative

retransm ssions (as indicated by arrow 1402). For exanple, the serving BS
102 mayBPe0d RIsHd ARGV thid@ iRBakR 506 Cltie MR tifoiXid 102! AdkQof@ IRk aAkHHN

and the third time axis 1506 may be parallel or almost parallel, for example, processes shown at
the same horizontal position may be performed at the same or with a small time difference
similar to Fig 13. |

[00138] 1In 1510, the serving BS 102 may perform decoding and CRC of the packet received
in the serving BS 102. In 1524, the first collaborative BS 104 may perform decoding and CRC of
the packet received in the first collaborative BS 104. In 1532, the second collaborative BS 106
may perform decoding and CRC of the packet received in the second collaborative BS 106.

In 1534, the second collaborative BS 106 may determine that it has not properly received the
packet, as indicated by a crossed packet 1410 in FIG. 14, and the second collaborative BS 106
may thus determine not to send a report and may stop processing for the present time slot.
[00139] In 1526, the first collaborative BS 104 may send a RPT 1418 to the serving BS 102
using the first backhaul 108. In 1512, the serving BS 102 may send an ACK 1406 to the radio

communication terminal 112 (for example a MS 112) if it determines from processing 1510 that
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termnal 112 and nmay determ ne that the packet has been properly received
as indicated by noncrossed packet 1408. For exanple, the first collaborate
BS 104 nayoperdas4uCRC of the packet received fromthe padisG2commues cati on
termnal 112 and nay determ ne that the packet has been properly received
as indicated by non-crossed packet 1412. An inportant feature of the
protocol may be that the base station may be enabled to send ACK to UE even
before it receives the user data. This may be possible due to the reliable

connect itlyp dokétwegopdrhsecaial. Otidwisk @Gd 3/ ecdiVéa repbrt RIPAWSH 8 frohd the Skt at i on
1500 of a nmethod for controlling a cellular comrunication systemin

accor dapeRabdtdtive BS @RI thatthO GRS S61R80RE0SBYM 04 RS HEpyEcdaighst at i on
102 is shown over a first time axis 1502. Processing 1522 of the first

col | abo?gglgeye BS 104 is shown over a second tinme axis 1504. Processing 1530
of the Second coll aborative BS 106 is shown over a third tine axis 1506.
and,.the third.tinme axis

The fir i L 02. .1h ond ti | 4 .

1506 g OHEOD o 8T B Uy B SRS RS sbnd By SECLabe b W0 bl RitRn o

t he sa hor | tal Josition be perforned at the me or. with a small
e di Tl L e tegmain gt Grosame e g 1o ARR BaPvR 15 Be1 05y
perform decodi ng and CRC of the packet received in the serving BS 102. In
1524, t REVmghy ﬂk‘dmwaiiaml todhe Hrsicobleberativa B Lehmsieg RAATCRC of t he
packet received in the first collaborative BS 104. hi 1532, the second

col | abobagkhod 188 In(628le frst ¢allahorativoBS 04 ma r@rEedlic REQ 1946.datl 53k ved in
the second col | aborative BS 106. hi 1534, the second col |l aborative BS 106
may det @rstcoldabblative BS 104 snayatanpni ey pagketdai M4l tHrovezhphe kekhadd 10 ncthe at ed by
a crossed packet 1410 in FIG 14, and the second coll aborative BS 106 may

t hus detavigBS 102t Int 15 18£thel sérvin@(BS 102an8) reaiveihe pagiic08as $4 NOfrdAkhd fiet present

time slot. [00139] In 1526, the first collaborative BS 104 nay send a RPT
1418 t océlBoR@NY BB 0BSsiAL the backhaul.
[00141] In 1520, the serving BS 102 may perform joint detection, for example, may
determine, which packet of the packet received from the radio communication terminal 112 and
the packet received from the first collaborative BS 104 may be used. |
[00142] In various embodiments, the collaborative eNode-Bs may completely decoae the
received packets after the CRC check.
t00143] In various embodiments, the collaborative eNode-Bs may forward their received
packets without performing any decoding. This may be useful for delay sensitive applications.
[00144] In various embodiments, the time interval between receiving UE data and sending out
ACK/NACK by a serving eNode-B may be fixed in many wireless transmiséion standards, such
as 3GPP (Third Generation Partnership Project) LTE. As the data package may be large, the
latency caused by the data exchange between eNode-Bs may pose problems for CoMP unless

high-bandwidth fiber links are deployed. Comparing with the second protocol and the third

protocol, it may be seen that the serving eNode-B in the fourth protocol may be able to respond
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using the first backhaul 108. In 1512, the serving BS 102 may send an ACK
1406 to the radio communi cation termnal 112 (for exanple a M5 112) if it
det er m nesof2omm2preacessi ng 1510 t hatt he packet is propercy/sceewiov@ds

O herwise it may receive a report RPT 1418 fromthe first collaborative BS
104, indicating that the first collaborative BS 104 has properly received

t he packet. [00140] In 1514, the serving BS 104 may send an ACK 1406 to the
radio communi cation termnal 112, and, for exanple at the sanme tinme or

af t er stndE ngthtthe AGBKNAGEmesspgelBuditiastehwitbart vheagyudbd dtgadkage wesidedaltREQ
1416 to the first collaborative BS 104 using the first backhaul 108. hi
1528, tinaytesieta tidd inddvodl af teceivihg aliihimalyR PERessdge (ah@osta@edbll) bdfere 1085, t he
first collaborative BS 104 may transmt the packet data 1414 through the
backhautend bdt ACK/NACKEAt hd WorBixad® At mBy reldxliBie 1418y SRfuitRentBR bhOhallPor I €Cei Ve
t he packet data 1414 fromthe first collaborative BS 104 using the

backhauﬂ,andwmgpgllhdaantm%&he&m éoﬁmlﬁ oﬁﬁaxg&@%%%%&tm &mgﬁsgr%h%éign’

for exanple, may determ ne, which pacKet o recel ve rom-t

radi o cl%pmgci &’E’Eif%ﬁeﬁg’e}%ﬁenﬁéﬁ%bt he packet received fromthe first

col | aborative e use 142] hi various enbodi nents, the

col | abo I ve eNode- Bs . CO et el e the receive ackets after the
GRC. enel BV 4iC0 ThHans Soiba pEEahE Gt X e BOT EBIAIOD tGsaEs ray
forward_their received packets w thout perform ng any decoding. This may be
usef ul Freagrerlsrpesatnsn, {\Ff/é aa%ﬁﬁ vy bRysed togampare fhe RPafPFBﬂsceel‘rg?dé]éﬁ fistt s,

the tine interval between receiving UE data and sending out ACK/ NACK by a
ser vi ngpreiesele thss rray b eqvivalen ¢ #irpdingnalituatatessARQand thewomesposdina ®ERds, such
as 3CGPP (Third Ceneration Partnership Project) LTE. As the data package. may
be | ar geonditioped on ys may be given by

Plelv} = [PER (1)] 0
where PER(y) may denote the PER for a given SNR y with error correction capability and may be

‘well approximated as

PER () 1, if 0<y<ny )
vy = 5
aexp(—gv), if v=-,

where the parameters (a,g, y,) may be found by a least-squares fitting method. Therefore, the

average PER of the first protocol in quasi-static fading channel may be given by

PD = E{P{e|w}}

_ 29X 3
_1_1+29A,EXP(_>\_Z)' ©

[00146] In various embodiments, the average PER of the third protocol may be derived. At the -

collaborative BS, the conditional PER may be given by

Plely1} = PER(v1) o 0
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| at ency caused by the data exchange between eNode-Bs nay pose problens for
CoMP unl ess hi gh-bandwi dth fi ber |inks are depl oyed. Conparing with the
second prwbaow/12a4sd the third protocol, it nay be seen PORSGRoM®/08&6¥I Ng
eNode-B in the fourth protocol may be able to respondto UE with the

ACK/ NACK nessage nuch faster w thout the actual data package received. It
may desire a tine interval of receiving a mniml RPT nessage (at nost a
few bits) before it may send out ACK/ NACK at the worst case. It may rel ax

t he | at ent thereqonditomh PERMmbabK bistdined by heaadyindt(h) witynéshedt any. Themsore,the t i ne
consuni ng or dth h ser-data. transn ssion does naot need to be
recei vea‘gcﬁ eo@@%ﬂﬁ?f@“&@%‘gwr@(ﬂl‘&g]mﬁﬁ f%‘ng el BYRSBRIDY t he aver age
PER for the above protocols may be derived. For ease of exposition, Nt=1
and K = magabe. q(rp,ar Ok @ii rst protocol,
this my be equ?\i@fi{e%%}?o a“ tr$a{:éi| tlEBW{fe?{ ?m%g%e(f% Ha t he correspondi ng

PER condi ti oned [on gsy}may b gwﬁ}(@y V\M’@rz‘e PER( 9) % ;T denote the PER for a

given SNR g wit eruqrgxo t i pabhilpgy e wel |l approxinated
as 1. if 0 <7< (SA aexp > p ere he paraneters (a,g, gp) nmay
be found by a | gasdfkq f 1 j

|_

(L era ER of
the first prot ocdl ﬁ%lqua i C ¥érd39ﬁggx%z %@qpbegg‘f @gn bgq[8j30146]

I n various enbodi nents, the average PER of the th| rd protocol may be
deri ved[00A47]t hdt is @ b@b&é(ﬁfhiat/ﬁie Bieragd RER 0Nk thifdmbtobsRnd e foertigprotstoby P{e|

71 } =PER (71 ) (T)and the unconditional PER may be obtai ned by

aver agi Ry bé bx iy Rqi 3P B sedodd Protecolher ef ore, the
[00148] According to various embodiments, a framework that may employ CoMP at multiple
eNode-Bs for UL to improve coverage, system throughput, and cell-edge throughput for cellular
systems, for example LTE-Advanced systems or 4G (fourth generation) systems, may be
provided. In UL transmissions, according to various embodiments, the coordinated reception of
the transmitted signals at multiple eNode-Bs, which may be geographically spaced apart, may be
involved. According to various embodiments, a coordinated reception, wherein the processing
between collaborative eNode-Bs may be completely transparent to the UE, and thus may involve
minimal change in the physical-layer and MAC specifications of the UE to servihg eNode-B link
may be provided. In accordance with various embodiments, only minimal coordination may be
desired between the collaborative eNode-Bs via backhaul links, and cooperative ARQ may be
provided in an opportunistic manner.
{00149} In various embodiments, two or more packets each having an error, may be combined
in a way to reeeive a packet free of errors.
[00150] In various embodiments, different protocols have been described with reference to

ARQ. it should be understood by those skilled in the art that the different protocols can also be

applied and adapted to other ARQ schemes. For example, the protocols can also be adapted
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average PER of the second protocol in quasi-static fading channel may be
given by p ) x P X PERf7 ??) [00147] It is to be noted that the average PER
of the thvodopraseeol and the fourth protocol may be exacrlsg2equadics o t he
second protocol. [00148] According to various enbodi nents, a framework that
may enploy CoMP at multiple eNode-Bs for UL to inprove coverage, system

t hroughput, and cell-edge throughput for cellular systens, for exanple

LTE- Advanced systens or 4G (fourth generation) systemnms, may be provided. In
UL t r ansasilyse Hybrid ARCHHARQ), twheveathe crassnattibalengath may ichmprisofodivard egor
reception of the transmtted signals at nultiple eNode-Bs, which may be
geogr apbomtal tydes PEBEY] App filom ¢Byt dectidivépyiitity 2866 ARY), MARQ isvAdd ablkSto

enbodi ments, a coordi nated reception, wherein the processing between

col | abor:@&écv&r&blaﬂ&n%ﬁl RNt 16RER BEBlc¥ived ﬁﬁ‘tﬁﬁ?er&ﬂrectra Relhgy dhpeand thus

may involve m nimal change in the physical-layer and C speci fications of

the UE I‘:&hsﬁi%few %CQN@@&OE&& Eg?lyofl%ﬁopfré’é’ésqﬁ JaQes g%gi %&ﬁe ow dYarious

enbodi nent s, m ni coor | nat i on may be eS| re

| I abog d kh d
pr ovi det e e imbaP: RERERLy » %foaﬁ’i‘l‘%ﬁ ri R h@%ﬂ&ﬁ?ﬂﬂg&e{% or

nore packets avi n an, error nbined in a y to receive a
packet FrE¥ed, or&?]',fg Eﬂ@ﬁ)‘]’nﬁin%ga%/ SaferEneproYs e decodingpt icoc ol s
have been descrl bed vvlth reference to ARQ it should be understood by those
ski | I ed"§¢hd#tAe art that the different protocols can al so be applied and
adapted to other ARQ schenes. For exanple, the protocols can al so be

adapt edt@d51ly dids kybe heted\EQt pldameh, withhigfezerichdo thezabevd figwes, difrerd pratocndsy

conprise forward error control codes (FEC). Apart fromerror detection .

capabi | havg beeni deséitd WiRQeiftsermkeso diffeeent aellular communication systems, different
protocols may also be present in the same cellular communication system. For example, the
protocols may be switched according to the desire of the system. For example, different
protocols may be applied to different radio communication terminals.
[00152] While the invention has been particularly shown and described Witil reference to
specific embodiments, it should be understood by those skilled in the art that various changes in
form and detail may be made therein without departing from the spirit and scope of the invention
as defined by the appended claims. The scope of the invention is thus indicated by the appended

claims and all changes which come within the meaning and range of equivalency of the claims

are therefore intended to be embraced.
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correct errors to certain extent. As long as the received data are
correctable, they can be considered as received properly, instead of error
free as iwothm/rawmes of ARQ Furthernore, the retransn tregcpewlediss may not
be the sane as that in earlier transm ssion hi addition, the packets
received fromdifferent transm ssions nmay be conbined in order to inprove
the decoding of the user data. [00151] It is to be noted that although with
reference to the above figures, different protocols have been descri bed
wi th reClaiasce to different cellular comuni cation systens, different
protocols may al so be present in the sanme cellul ar conmuni cati on system
For exa Ie,éihe rotocols may be switched according to the desire of the
system 15 ﬂﬁﬁ&é? different protocols may be applied to different radio
conmmuni cation termnals. [00152] While the invention has been particularly
shown and described with reference to specific enbodinments, it should be
under st god bé those.skilled in the art that various changes in form and
det ai | ﬁay b8 BREGYMOBPHSRE hout departing fromthe spirit and scope of
the invention as defined by the appended clains. The sco%e of the invention
i s thus indi4drgdesyming confisarriety datermine whethen st Hata s bogn rereivesh&omi 2 hi n
t he nmeani ng and range of equival ency of the clains are therefore intended
to be enbr acedicGioaimunicstian términal by thedbassstation; A base station conprising: a
first determ ner configured to determ ne whether user data has been
recei ved fr oaseonddetemrioemaoniigared om detemnina athethyr infiematdse fristmawhioh jit mayskeond
determ ner configured to determ ne whether information fromwhich it may be
determined that the user data has been received from the radio communication terminal

by another base station has been received from the other base station; and

a transmitter configured to transmit to the radio communication terminal information
indicating whether at least one of the base station and the other base station has received
the user data based on at least one of the result of the determination of the ﬁrst determiner

and the result of the determination of the second determiner.

2. The base station of claim 1,
wherein the information from which it may be determined that the user data has been
received from the radio communication terminal by another base station is a report

~ message that does not include the user data.
3. The base station of claim 1,

wherein the information from which it may be determined that the user data has been

received from the radio communication terminal by another base station is the user data.
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determ ned that the user data has been received fromthe radio

communi cation term nal by another base station has been received fromthe
ot her baswovavizems and a transmitter configured to tramremsc200/obéeer adi o
comuni cation term nal information indicating whether at |east one of the
base station and the other base station has received the user data based on
at |l east one of the result of the determnation of the first determ ner and
the result of the determ nation of the second determ ner. 2. The base

stati on4of cThe bast stavibee6£any dnbeftlafnfy Nwti,on from which it nay be determ ned
that the user data has been received fromthe radi o conmuni cation term nal

by anot her bagigrefit fhéitRisinfited if ERHrddERSRABmINA! akA6R 100 md Thedfife thqndiser
data. 3. The base station of claim1, wherein the infornation fromwhich it

be det er - d DR G .
ey be det er fethrbliaticlh WiBhata &udaiDRRInRAY VB ALOMINSE e

conmmuni cati on term na y an ase station 1s the use

station of f. clalns tQ nerein t.he.transm.tter .is configured
to transm talg%r g%ﬁr}%gsv& SAgETER ﬁr?{enstggﬁayl}{ %onf‘rﬁ'ém?aglg%er%'h%?ﬁ?l'beabtafs%ﬁatfoé'r n nal ,
in case it is determned by the first determ ner that the user data has
been received fromthe radi o communi cation term nal by the base station. 5.
The base statjon of any one of clains 1 to 4, wherein the transmtter is
configured tbhebassstatien efanyopasiflamsdners nessage to the radio

communi cation termnal, in case it is determ ned by the second deterni ner

t hat i nf or rawheseinf the iapkrnisler iis condigutsd td dramsmyitraadackhewlet granans anessige do tlzes
been received fromthe radio conmunication term nal by the other base

st ati on has hdencanpuenivawnf teommblhdén case it is determined by the second determiner that

information from which it may be determined that the user data has been received from
the radio communication terminal by the other base station has been received from the

other base station.

6. The base station of any one of claims 1 to 5,
wherein the transmitter is configured to transmit a negative acknowledgement message to
the radio communication terminal, in case it is determined by the first determiner that the
user data has not been received from the radio communication terminal by the base
station and it is determined by the second determiner that information from which it may
be determined that the user data has been received from the radio communication

terminal by the other base station has not been received from the other base station.
7. The base station of any one of claims 1 to 6,

wherein the transmitter is configured to transmit a negative acknowledgement message to

the radio communication terminal, in case it is not determined by the first determiner that
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ot her base station. 6. The base station of any one of clains 1 to 5,

wherein the transmtter is configured to transmt a negative

acknow edgermerwi2emssage to the radi o communi cation ternpoalsG2o0m/io@ase it is

determ ned by the first determ ner that the user data has not been received

fromthe radi o conmunication termnal by the base station and it is

determ ned by the second determ ner that information fromwhich it nay be

determ ned that the user data has been received fromthe radio

communi cat i othe tusérdaialhabpeéh eeceiviBerfidinsie sidid icomnvakatid tdimaral vyce Wwask from

the other base station. 7. The base station of any one of clains 1 to 6,

wherein the Ji@nSot b pRI-ddtSmBRH tideaRdl itli® nbl @G HidedyBOREINE determiner that |

acknow edgenent nessage to the radio communication termnal, in case it is

not _det er m ngddidd ol ifith AShET Bl BEbmbiRG! WAERYIEL JIR Rus1BSn PRERCS 866 Ve
[ al by e base or a

fromthe radio communication termn station
ner, t hat

pre-determned tinme and it.is not termned by the second deter
P or ot 1 on W S AP AREbeidy B ngE By i B haktetaii, PR BR e At ds
received fromthe radi o communj cation termnal by the other base station
has been red ‘?f«?dsefst‘%?}‘?f’tfﬂléa%ﬁi@?e“ﬁ‘ UM% ¢tion for a pre-deternined tine. 8.
The base station of any one of clains 1 to 7, further conprising: an
i nformation requester configured to transmt to the other base station a
request for information. 9. The base station of claim8, further
conpri s§.ng: Hre tasdf vatimtdf@ny preef alamsdanf’i futherkomprisingei ve t he i nformation
requested by the information requester.

an information requester configured to transmit to the other base station a request for

information.

9. The base station of claim 8, further comprising:
an information receiver configured to receive the information requested by the

information requester.

10. The base station of claim 8 or 9,
wherein the information requester is further configured to transmit the request for
information from which it may be determined whether the user data has been received
from the radio communication terminal by the other base station in case the first
determiner determines that the user data has not been received from the radio

communication terminal by the base station.

11.  The base station of any one of claims 1 to 10, further comprising: -
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10. The base station of claim8 or 9, wherein the information requester is
further configured to transmt the request for information fromwhich it
may be dewermioes4éwhet her the user data has been recei vedT/SGamotob@ss adi o
comuni cation term nal by the other base station in case the first

determ ner determ nes that the user data has not been received fromthe
radi o communi cation term nal by the base station. 11. The base station of
any one of claims 1 to 10, further conprising:a user data requester

confi gured to usérada requedtet RenBiuded thasBsihif abi M othdr WIHE Statib®ra tgaEE NHSSI ON
of the user data. 12. The base station of claim 11, further conprising: a

user data regfisHsionQTihdeedhts 0 recei ve the user data requested by the
user data requester. 13. The base station of any one of clains 1 to 12,

wherein the base station is a serving base station for the radio
comuni cation termnal. 14. The base station of any one of clainms 1 to 13,

further.go i SiNg. radio transgeiver configured to wirelessly

communi %:éafit reml\?\}nlets%asgﬁ%g?na%%m@o Cat Y% mi nal . 15. A base station
conprising: a determ ner confjgured to determ ne whether user data has been
recei ved fr om'&r &R b FMeRP %’trF(gﬁo ETEEn e BT dale 1qucstedt by ithenusey flatan
information transmtter configured to transmt information fromwhich it
may be det er'§4¥&EWTt hat the user data has been received fromthe radio
conmuni cation term nal

13.  The base station of any one of claims 1 to 12,

wherein the base station is a serving base station for the radio communication terminal.

14.  The base station of any one of claims 1 to 13, further comprising:
a radio transceiver configured to wirelessly communicate with the radio communication

terminal.

15. A base station comprising:
a determiner configured to determine whether user data has been received from a radio
communication terminal by the base station; and
~ an information transmitter configured to transmit information from which it may be
determined that the user data has been received from the radio communication terminal

by the base station to another base station.

16. The base station of claim 15,
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by the base station to another base station. 16. The base station of claim
15, wherein the information fromwhich it may be determ ned that the user
dat a has weenwessived fromthe radi o conmuni cati on ter RCE&IG2oM/00¢166 base
station is a report message that does not include the user data. 17. The
base station of claim 15, wherein the information fromwhich it may be
determ ned that the user data has been received fromthe radio

comuni cation term nal by the base station is the user data. 18. The base
stati on of awlereinahefinfoingdtion fidm twhidh/ it thay bédeteaoined ek fg: usen datafag Beéd on
request receiver configured to receive fromthe other base station a

request for resdi®dd@éhaRe rali® coti@uiidfRnSbih8byothe bhd MAtbR. is WS Medshse
information transmitter is further configured to transmt to the other base

station the hREIBSiRudLANEST @gaf rom the information request receiver.
20. The base station of any one of clains 15 to 19, further conprising: a

user data request receiver configured to receive fromthe other base
station a request for transm ssion of the user data. 2 1. The base station
of claim 20, further.co i.Sing: a user data transmitter configured to
transnmit’'to T%ﬂ’%"tﬂ@?o @Lﬂl@tl tion the user data requested fromthe user
data request receiver.22. The base station of any one of clains 15 to 21,

wher ei n t he ‘Hgen ke, infopmation fram whicly 1imay bedetemiined Bt ther userdata Jgs §een

communi cation termnal . o )
received from the radio communication terminal by the base station is the user data.

18.  The base station of any one of claims 15 to 17, further comprising:
an information request receiver configured to receive from the other base station a

request for information.

19.  The base station of claim 18,
wherein the information transmitter is further configured to transmit to the other base

station the information requested from the information request receiver.

20.  The base station of any one of claims 15 to 19, further comprising:
a user data request receiver configured to receive from the other base station a request for

transmission of the user data.
21.  The base station of claim 20, further comprising:

a user data transmitter configured to transmit to the other base station the user data

requested from the user data request receiver.

46



23. The base station of any one of clains 15 to 22, further conprising: a
radi o receiver configured to wirelessly receive fromthe radio

comuni cawvpanwesssitnal . 24. A cel |l ul ar comruni cati on sy®CESGeaPNéiss ng: a
first base station and a second base station, wherein the first base
station is the base station of any one of clainms 1 to 14; and wherein the
second base station is the base station of any one of clains 15 to 23. 25.
A nmethod for controlling a base station, the nethod conprising: determning
by a first determ ner of the base station whether user data has been
received froma radio communi cation term nal by the base station;

det er m ppng ipKe Bast 8&AOT0EREyINBONELI 14 3@ 1base station whether information
fromwhich it may be determ ned that the user data has been received from
the radi o coguRiLCalel t nal e . stati - ecei ved
fromthe other blélsgks?d;s? isga[rtli;&gﬁda 9 }Sg%@%ﬁ{% Pﬁga%é;mg ft%?a{ﬁé;r%@?ecrgﬁ%&n%%g%ase
station to t %Pr aﬁi 0 communi cation termnal information indicating whether
at |east one "ol 'the base station and the other base station has received
the user data based on at |east one of the result of the determ ning by the
first determner and the result of the determ ning by the second

determ ner.26. The nmethod of claim 25, wherein the information from which
it may Be del B baspegtiomedanypae aEelaimpakSto Restugberrompeisinged from t he radio
comuni cation term nal by another base station is a report nessage that
does not i ncaiadie reprivarsenfigimedito wirelesslyareeriveniiein dfe redigicamaBinioatien iminghe
information fromwhich it may be determ ned that the user data has been

24. A cellular communication system comprising:
a first base station and a second base station,

wherein the first base station is the base station of any one of claims 1 to 14; and

wherein the second base station is the base station of any one of claims 15 to 23.

25. A method for controlling a base station, the method comprising;:
determining by a first determiner of the base station whether user data has been received
from a radio communication terminal by the base station;
determining by a second determiner of the base station whether information from which
" it may be determined that the user data has been received from the radio communication
~ terminal by another base station has been received from the other base station; and
transmitting by a transmitter of the base station to the radio communication terminal
information indicating whether at least one of the base station and the other base station
has received the user data based on at least one of the result of the determining by the

first determiner and the result of the determining by the second determiner.
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received fromthe radio communi cation term nal by another base station is
the user data. 28. The nethod of any one of clains 25 to 27, wherein the
transm t two 2broansssut s an acknowl edgenent nessage to thepragicoooommmesai cati on
terminal, in case it is determned by the first determ ner that the user
data has been received fromthe radi o communi cation term nal by the base
station. 29. The nethod of any one of clains 25 to 28, wherein the
transmitter transmts an acknow edgenent nessage to the radi o comunication
terminal, in case it is determ ned by the second determ ner that
information fromwhich it nmay be determi ned that the user data has been
recei veR.f r ohhd hethédof clai@p?syuni cati on term nal by the other base station
has been received fromthe other base station. 30. The nethod of any one of

claims 25 t owRReithRE ShBrmhdiRnt fFHA SAHidH B mdy BOAELSing] RO W8r data has been
acknow edgenent nessage to the radio comrunication termnal, in case it is

determ ned By LifGy fbinSthedGlR' Bihnik ﬁ% &Hainu@sg a%‘%h@l{ Bas Qak nbfs% rbfore! ved
fromthe radio communi cation termnal by the base station and it Is

determ ned b ethe tﬁaetcdondn etgrcﬂgtger that information fromwhich it may be
det er mi ned that g he iSet "data 1Was® Bsefi*'fecei ved from the radio

communi cation term nal by the other base station has not been received from
t he other base station. 31. The nethod of any one of clainms 25 to 30,
wherein the transmtter transmts a negative acknow edgenment nessage to the
radi o cdmuniteansthed efslaimd. . in case it is not determined by the first
determ ner that the user data has been received fromthe radio

conmuni cat i ovhearein rﬁmmfom}atipné‘rmwi@m winaynbg detemmined that the user data has been

received from the radio communication terminal by another base station is the user data.

28.  The method of any one of claims 25 to 27,
wherein the transmitter transmits an acknowledgement message to the radio
communication terminal, in case it is determined by the first determiner that the user data

has been received from the radio communication terminal by the base station.

29.  The method of any one of claims 25 to 28,
wherein the transmitter transmits an acknowledgement message to the radio
* communication terminal, in case it is determined by the second determiner that
information from which it may be determined that the user data has been received from
the radio communication terminal by the other base station has been received from the -

other base station.

30.  The method of any one of claims 25 to 29,
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pre-determned tine and it is not determ ned by the second determ ner that
information fromwhich it may be determ ned that the user data has been
recei ved woemozes6padi o conmruni cation term nal by the oPhersSGhaw@osbat i on
has been received fromthe other base station for a pre-determ ned tine.
32. The nethod of any one of clains 25 to 31, further conprising:
transmtting by an information requester of the base station to the other
base station a request for information. 33. The method of claim 32, further
conpri si ng: whkaehvthagramgmitter i trihemim tai nepatiec acknewldlgeinbiet Masegs tatlieordidhe
information requested by the information requester.34. The nmethod of claim

32 or 33, whehehihi¢dlion it@bdiEhicas if R@eRahRed by i@kt ddidmeier tifat iR&s&RMHE St
for information fromwhich it nay be determ ned whether the user data has

been recei veghshbO8Beh h& fRd i nt BT EGhnRRic AT BRinal®Y thdBasesiEbn Q:ﬁﬁl? is

station in case the first determ ner determnes that the user data has not

been 1 ecel vedl T ant adifa SOTHALERL] AR ST BBl iich ISpRARESLAASY

35. The netho one o al s rconpri’s

transmtting, by, a user data request of, the. base st.ation to the other base
station a r %Hﬂye@? uﬁeéﬁaﬁa&?ﬁgﬁ‘?“s%%ﬁe‘gﬁo?ﬁlée ﬁ’gé"r Copypupicagign tﬁ*ﬁ’énaﬁr@?’ R tger
claim 35, further caonprisjng: receivin% by a user data receiver of the base
station the Rpsestatipnhas natbred recgivgyd Sopeth ether base stafieRuest er .

31. The method of any one of claims 25 to 30,
wherein the transmitter transmits a negative ac;knowledgement message to the radio
communication terminal, in case it is not determined by the first determiner that the user
data has been received from the radio communication terminal by the base station for a
pre-determined time and it is not determined by the second determiner that information
from which it may be determined that the user data has been received from the radio
communication terminal by the other base station has been received from the other base

station for a pre-determined time.

32.  The method of any one of claims 25 to 31, further comprising:
' transmitting by an information requester of the base station to the other base station a

request for information.
33.  The method of claim 32, further comprising:

receiving by an information receiver of the base station the information requested by the

information requester.
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37. The nethod of any one of clains 25 to 36, wherein the base station is a
serving base station for the radio communication termnal. 38. The nethod
of any ormoabiocizaions 25 to 37, further conprising: wrelPETSIGRoOONING6I cat i ng
by a radio transceiver of the base station with the radi o conmmunication
termnal.39. A nethod for controlling a base station, the nmethod
conprising: determning by a determ ner of the base station whether user
data has been received froma radi o conmuni cation term nal by the base
station; and transmtting by an information transmtter of the base station
information fromwhich it may be determ ned that the user data has been
recei ved4fr oThé hethoddf clamopPunix;ati on termnal by the base station to

anot her base station. 40. The method of claim 39, wherein the information

from whi ch i he@ih BR HERafdne utea@lt ﬁHh%r YRREMTOHR RSP TSN intRRLYE Frdnf OM

the radi o communi cati on ternln e base station'is a report nmessage

t hat does no hi gmgﬂ f , ei n

t he i nformat ?Vor(fﬁ?lktll)% V\#‘I I t may eefjé e?s-r%lpﬁgﬁaﬁqg ?ﬁ%&u‘%g;%ﬁttg %d’é been
recei ved from.ithe on, t er m.nal. e statlon i'S

Lser data. 4“z°m”i‘%%‘° a*wflﬁs “q%“’ ﬂ#hﬁbbasmﬂ%lﬂaen S eRh e maR i m et "o
i nformati on rqug kver f the ba ﬂglon fromthe other base
station a relige uIS‘E)rr qt*h PRithcEhm recﬁg’e TREQ omrpygatipn serminal by the

base station.

35.  The method of any one of claims 25 to 34, further comprising:
transmitting by a user data requester of the base station to the other base station a request

for transmission of the user data.

36.  The method of claim 35, further comprising:
receiving by a user data receiver of the base station the user data requested by the user

data requester.

37.  The method of any one of claims 25 to 36,

wherein the base station is a serving base station for the radio communication terminal.
38. The method of any one of claims 25 to 37, further comprising:

wirelessly communicating by a radio transceiver of the base station with the radio

communication terminal.
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wherein the information transmtter further transmts to the other base
station the information requested fromthe information request receiver. 44,
The met howoahioanyscane of clainms 39 to 43, further conpripsirsg0n@0&icyi Ng by
a user data request receiver of the base station fromthe other base
station a request for transm ssion of the user data. 45. The nethod of
claim44, further conprising: transmtting by a user data transmtter of
the base station to the other base station the user data requested fromthe
user daB@ reAurshod foc eontmillingdBbasd batiore theadethdd edryprivivgz: of cl ai ns 39 to 45,
wherein the base station is a non-serving base station for the radio

communi cat i ofetérfifing dly a dttermiee oMbt Ba seftiod WheBiREur dbth dadiBeed Fede®ed Grom
further conprising: wrelessly receiving by a radi o receiver of the base

station fromidg é&%&l%ﬁﬁlﬂé}hﬁ@ébﬁ%é&ké@t%maﬁ@ A nmethod for controlling
a cellular comunication system the cellular communication system

conprising atr%ls{xﬁtrt R%geansl}l%gﬁlgtpon fhi e?%?ﬂ%ﬁa%? Stal él?#]’lfgl@ﬂatl%{; tﬂlcﬂl

conprising: t of "any one ai ns con I'ng t'h

]; IOlr,]f J; OP?IS ﬁ g Sl%l%% g gggzand Sléat g}?t hﬁ%g I;}(zgtfa h%%egnn Fecgifv lfr%}n e ?I)'Z?dlg %m%ZnuLl%Ztlon

terminal by the base station to another base station.

40. The method of claim 39,
wherein the information from which it may be determined that the user data has been
received from the radio communication terminal by the base station is a report message

that does not include the user data.

4]. The method of claim 39,
wherein the information from which it may be determined that the user data has been

received from the radio communication terminal by the base station is the user data.

42.  The method of claim 39, further comprising:
* receiving by an information request receiver of the base station from the other base

station a request for information.

43.  The method of claim 42,
wherein the information transmitter further transmits to the other base station the

information requested from the information request receiver.
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44.

45.

46.

47.

48.

The method of any one of claims 39 to 43, further comprising:
receiving by a user data request receiver of the base station from the other base station a

request for transmission of the user data.

The method of claim 44, further comprising:
transmitting by a user data transmitter of the base station to the other base station the user

data requested from the user data request receiver.

The method of any one of claims 39 to 45,
wherein the base station is a non-serving base station for the radio communication

terminal.

The method of any one of claims 39 to 46, further comprising:
wirelessly receiving by a radio receiver of the base station from the radio communication

terminal.

- A method for controlling a cellular communication system, the cellular communication

system comprising a first base station and a second base station, the method comprising:
the method of any one of claims 25 to 38 for controlling the first base station; and

the method of any one of claims 39 to 47 for controlling the second base station.
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