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The bas atign

[%03{] %mbgg%ments relate to base stations, cellular communication systems, methods for

controlling a base station, and methods for controlling a cellular communication system.

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 términai 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 acknowledgmel_lt 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 termhinal by another base station has been received from the other base



include a first determ ner configured to determ ne whether user data
has been weceineshsir om a radi o conmuni cation term nal bycriseziaseniss
station; a second determ ner configured to determ ne whet her
information fromwhich it may be determ ned that the user data has
been received fromthe radi o conmuni cati on term nal by anot her base
station has been received fromthe other base WO

2010/ 1284terR@nd sGaMhiiftet®iEsured &t irarsmittn dherat ioanmmunication enhingLin&gmbion -
transmt to the radio comrunication term nal information indicating

whet her irdicatifg@ ohetbéreat Gast diR Jfdtschasé sfatiCardNHe biREr WO SBtiBPRA rédedlicd Me user
has recei ved the user data based on at | east one of the result of the
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determ nation of the second determ ner 0004] I n vari ous

a base §f1ﬁ5h9t@¥c£§ﬂ%{n 3) %E det%?%ﬁase station may include a

determ ner configure rm né whet her user data has been

receive radi o co ni cat i m nal t he station;. and
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the r adinsﬁg%mﬂs‘malﬂ r}tg@mﬁ‘n tq etegpinerghethes aseridata hag been Eesivad fopqstdio
station. [00051]l n various enbodi nents, a nethod for controlling a

base stéAmBANipgipnpepingl, bcthe brse statiphoandray infesmalden drenseitten confighiedato
first determ ner of the base station whether user data has been

r ecei velgarsminin formatdinofrero whieh it andydre detarminedithdt yhet yser dvis basshean reaznived from
determ ning by a second determ ner of the base station whether, )
i nf or methe oxlid canmuhic atfoni termriaal byehdledse sntinen danbher hhestas@r. dat a has
been received fromthe radi o conmuni cati on term nal by anot her base

st ati on[obes] beanviresigienebdimam, thRebbd dbr LsieOlimpat b8, staldf may be provided.
transmtting by a transmtter of the base station to the radio
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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 trmsnﬁtter 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



The nethod may include determ ning by a determ ner of the base
stati on wwethmrizsuser data has been received from a radi BCT/SG2010/000166
communi cation termnal by the base station; and transmtting by an
information transmtter of the base station information fromwhich it
may be determ ned that the WD 2010/123464PCT/ SG2010/ 000166 user data
has been received fromthe radi o conmuni cation term nal by the base
st at i onudepdan bhdlsen backbred fiotn the radby ¢c@hmbieis stionéniial Of thdRsdstatdng Snother
10007]In the drawi ngs, like reference characters generally refer to

t he sangaspatatisn.t hr oughout the different views. The draw ngs are not
necessarily to scale, enphasis instead generally being placed upon
illustrating the principles of various enbodinents. In the foll ow ng
description, various enbodi nents of the invention are described with

reference to the foll ow ng gﬁgﬂbggs;.in ﬁﬂiig ici 1 shows a

cel lul ar comuni cati on syst enbodi nent; FIG

2 shows ase_statjon in_.accqQrdance with an ment; FI G 3 shows
a base @ﬁoolﬁl onhi'ﬁf MP%H@%“S&‘?W%E“@%@%W re%’@ 5 saRgpArtsfhigyghout
station in accordance with an enbodinent; FIG 5 shows a base station
in accdhadifeeentiviensa The SHuRgsER BotpeesssHIL fopwkaleerantiapig ingtead generally being

communi cati on srsten1|n accordance with an enbodiment; FIG 7 shows a
f1 ow diplepedmppn [lvstrating theprncindesafyatious aalradiménts. nlg theabdowngtdesmription,

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 controllin;g 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;



accordance with an enbodi nent; FIG 8 shows a flow diagram

i || ustratwogom/meishod for controlling base station in aecusdanomovss h
an enbodi nent; FIG 9 shows a cellular conmunication systemin
accordance with an enbodinent; FIG 10 shows a cellul ar conmuni cation
systemin accordance with an enbodi nent; WO

2010/ 123464PCT/ SG2010/ 000166 FIG 11 shows an illustration of
a nmet hod for c&H&r bl biaws zn dlebtratioarofaomethod dat dontroHipngtaceallntar communication
accordance with an enbodi nent; FIG 12 shows a cellular

conmuni satenin asytane ivithamearhddimat t h an enbodi nent; FIG 13 shows
an illustration of a nethod for controlling a cellular comunication

system i n acCorfanceshdivk B callil & iadhiBdtion E}Ls@m ﬁﬁacé&%ﬁce%mﬁﬁlnl dhdliment;

comuni cati on syst emin accordance with an enbodi nent; and

FIG 15 shows afg 19 Uil SiflsPiiof o?%tnﬂ&{ﬂo& % g%ﬁiﬂk' I@g@f S@JPJn%ﬁnon

conmmuni cati on syst emi1n accordance wt an enbo

[ 0008] T oS Iag rﬁ]ﬂm %;tlt%laln%%bogscrkptlon refers to the acconpanyi ng
ford

dr awi ng

FIG. 14 shows a cellular communication system in accordance with an embodiment;
and
FIG. 15 shows 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 embodhnents 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.

[001.0] 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



way of illustration, specific details and enbodi nents in which the

i nvent i orwoayloesqaract i ced. These enbodi nents are descr POESGRI10/000166
sufficient detail to enable those skilled in the art to practice the

i nvention. O her enbodinments nay be utilized and structural, |ogical,
and el ectrical changes nay be nmade w thout departing fromthe scope

of the invention. The various enbodi nents are not necessarily

mut ual | yargrd lous by ehe aerigwsndeviceboAi meniosy ased methe asmibodirlentd daydsea ablatile
nore ot her enbodi ments to form new enbodi nents. [0009] The word

" exenpl mieyory, forusathplecs PRAN QDyRERIC Re@tdih Mt cass MEmEpyRoPh fonvoRiiREdnory,
or illustration". Any enbodi ment or design described herein as

" exenpl R Yexaple R IPRINACES G rhinable RECORBL MeGRHAS aﬂrﬁ%w@&rablesmom

advant ageous over other enbodi nents or désigns. '| 0010] The Vari ou

Pase r | BEPROM cEbciioily BRoASO PROMY ok MRECRAREA) b o0 ARl iy, o

to various may conprisé a ‘menor

used in,the processin 3464PCT/.S&010/ 000166, , carr.i ed

by the SO TAPPE RLAL. 0 BiofeR iR AIBLA RS MeapsE af CRAM
vol atil g nmenmpry, for. ex | e DRAM ( Dynam ¢ Random Access Menory) or
a non- v@ﬂ‘éﬁ%ﬁ%ﬁﬁﬂﬂm ‘?g‘lr)es% F9FB- a PROM ( Pr ogr anmabl e Read Only
Menory), an EPROM (Erasable PROM), EEPROM (El ectrically Erasable

PROV) , WOIH | Zsen srabastipentea (pircul” may he undersjeedeasrsbing ofa legia implementing
trappi ng nenory, an MRAM (Magnetoresi stive Random Access Menory) or a
PCRAM (i ewldpimmpy WRasmtoial pumess civbnoy wF a fro@ksr| exeanting rdoGovareesidred dn a
"circuit" may be understood as any kind of a-logic inplenenting

ent it y, medbnh fnmwate os pec cahbipatignothereof. rituts,t in Yan Gimbadinene &5 %dicuit” may be a
executing software stored in a nmenory, firmmvare, or any conbination

t her eofhafdvigredilogiediriibad proplamneableiog @ bifchit FEch R Frofameibld Recds @] £g.
circuit or a programmable logic circuit such as a programmble

pr oces sPmiciBpcesdorMeld. W TORBRXOlhstforidn Set CAOMPutF (OISEY pobéstdr &€h Reduced
Computer (C léC) prlglcegg;sorggl? a Reduced Instruclzlti o(n Se){bh%orrput er ocue
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sof tware, any ki'n conputer program e.g rprogram
ol oat e e, Y RuBLEARGELERef T &0 iy irmbi Bl Bt Bampctine
oL St bl T, 38 R s B SR RS
Foat ur o FRRUFIRE Bt RGN bei HeY node TRERORLRA R e SOV B8
t/ihg; Lg?ég{a%‘slc Lr%odoiljg\ériﬁ?es may be al so provided for the nethods, and
[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



[0013]FIG 1 shows a cellular comunication system 100 i n accordance
w th an ewbadivesiés | n the cellular communi cati on syst erCct882018/000166
serving base station 102, as will be explained in nore detail bel ow,
a first collaborative base station 104, as will be explained in nore
detail below, and a second col |l aborative base station 106, as will be
explained in nore WD 2010/ 123464PCT/ SG2010/ 000166 detail bel ow, each
may r ecédtaibbaewseath oray acaendidatadomre rddé@tormauhiestivinnermidil 212. For example, the
exanpl e, the serving base station 102 nmay receive packet data 120

f r om t he:rvinglbfse SR N0Z Afay Bteive badkeedatd 120 RsmitheiaRtBtnhinidfisow 114.
For exanple, the first collaborative base station 104 may receive

packet WahBallid2 rirﬂﬁéété@og BfO1 ﬂomaﬂﬁié 310 ﬁr@trcmlﬁ%lrﬁljvé %as%sstat on 104 may

i ndi cated by arrow 116 exanpl e, the second co orative

statio 0, r.adi t|
Fenni nar 1t Rkl ca%%@%?%drlé’%%vﬁf Eﬁf*a%ne%?% H3 % b .a%rﬁ 35
may be Q first..collabo at base station, 10 a
first con%e% Sgthiﬁ &8?11%%%%? Jéasﬁsﬁﬂ 1?% Q@%%ﬁvep?ﬁtd%@4s%}WWg
base station 102.mm c ed..to the second collaborative base
stati or® 18630519“5“@8%% %ﬂﬂ@dﬂ inpslicatecoby argpw L1&, e serying bassrivptiord A may
link. In various enbodinents, the first connection 108 and the second
connecthegonnertedia hesrstiollabaratiesrhase stptinns] Odiboreciirst qoanegyion 0% ferexemple a
base station, or a radio network controller (RNC) or a renpte network
control ﬁretrba(:HN@) link. Gt 43ving\basd stationd§B antiyrhervospectedse theisagyni aslaborative
station for a radio communication term nal nmay be a base station that
i s respmessthtion f0Orbyta senemi dohnertjom ¢ ki vt eecdgeieerdec@id backhaul link. In various
non- acknowl edgnent, respectively, for a packet transmtted fromthe
radi o cobodimetd, dRnfirsesothdttibn 108 iddethé setoAd EQHRMMHNCIADINGY Yelirdt i tdhnectibns
various enbodi nents, a coll aborative base station for a radio

conmuni ‘.amiduefblatyafymnaﬂier PRY stafiord oPASANIS hét{vbﬁ{bonwallerflkm of @Fe%&df@network
packets fromthe radi o comruni cation termnal, but which is does not

t ransmdon@SlkrepNeggnment resp. non-acknow edgerrent for the packets to
the radi o communi cation termnal. [0015]1n various enbodi nents, a

caui pract B'Ef‘?’f;’aﬁﬁ‘;é SR %@%ﬁ?’%ﬁb#ﬁ%&%@%ﬁgﬁ% cHim{Hcalith
Shown ORI B80S Lt'%leklé’@%%@%ibit kP AR qr%ée%ﬁﬁ;&? LZs'e' d

station sult from ope
g‘lat:}(vlec?gment respectlvepy, for a packet transmitted from the radio commumcatlon terminal

to the radio communication terminal. In various embodiments, a collaborative 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



WD 2010/ 123464PCT/ SG2010/ 000166 transm ssion of the radio

conmuni cavoaogriesssknal 112, but due to various transm SBCDSG2010/000166
conditions, the packet data received in each of the serving base
stations 102, the first collaborative base station 104 and the second
col | aborative base station 106 may vary. For exanple, transm ssion
errors may occur and lead to the fact that not in all of the serving
base st transorissicrOE the fadiof domswunietion bamital V2, bashiedd snians trhfidnisgich t he
second col | aborative base station 106 the packet data may be received
Wi t hout cénditivais] ths pauketedatoreceilDih ks fithessibng basetstationd 2 temiaéted t hat
al t hough two col | aborative base stations are shown in FIG 1, any

nuber  gdllaboratiddBisakiakén P@FsdThebdcBmbedIRYoravd RS §afion [ mSFHPIFR

_ or
onl'y one col | aborative base station, or nore than two col | dborative

base St glinfiS 1rah QL8 &ééé@ﬁag%\?%\ﬁ're‘ig% Wako HQFILY ol Adlif? ?ll SY g{ﬁ%ﬂg%gsr?e

packet may bé transmtt I 0O conmuni cation term na

or nore i nowl edgnme be sent t he .radio.
cormun; SR80 3hé RS oo REIT0H: SRRE e ne BoBRT ylubelp it uiipad 06
in the phase stgti on. . A neﬁ,a%iv acknow edgenent nmay be sent to the
radio c@ﬁﬁﬂ cLdtp BRY PEFYFPRSH WIORLILISPISIOR Bt has not been properly
received in the base station. The radi o communi cation term nal may
deci de O¥1khet Furthergore itis irhernoted; thet alfheyahitwosglzhgrasive hasetstationgare shown
acknow edgnent or a negative acknow edgenment is received in the radio
comuni Soh angnpmher of cplighngjtiveBasexstativonman bb arpsent fat exmunp2Oenly ane
accordance with an enbodi nent. The base station 200 may include a
first detllaberatierbagdfatien di gorettiatt ovaladleboratine bakestamsuser dat a has
been received froma radi o communi cation term nal (not shown) by the
base st@o18In 200varivus eelhiiat cdatramidanion sytdn aphil@uiad bk erafehi@ed oM a radio
whet her information fromwhich it may be determ ned that the user

dat a hasonie@iicdtien abmfithl ftb @At bR endr@Uhse sEMOT3! NMuf AdknOWiddBmehiYahy BY sent to the
anot her base station (not shown) has been received fromthe other

base st@lioQdmmlttation (R irf Sdse AOp£RAHPYEGThrbPerly RPIV intiRe bAE station.
radi o communi cation termnal information WO

2010/ 1234RAREE] SEROARIO0AA AP EL S8 RORNEHNYorBhuriBRSh BB 6 i

base station 200 an e ot her base station has receive
data b I . (] arious.e dinmpnts: based qn both
0) ¢ ke e R eGP Blop Sy reBlivkd B K EHd8 Ry SR AL SRR s 3 i ey
the result, of t.he determ nation of the second .determ ner 204. The .
e Sl R e tsd 5 R RSt B niChet Bl R S BoieT b5 RO RIS dERaR T e give
206 may be c]géj led wth_each other, e.g.. via an electrical connection
208 sucHav ge.me&tﬁéﬁ‘}eé"egrmg‘eé GeBmupicatin teynigalany ot her suitabl e
el ectrical connection to exchange el ectrical signals. In various

enbodi nt9A1Y, t KEG-f shews abase sitien200 dpacgardanteavideanembatiément T hedras® 04

may be one physical conponent/circuit but running two times with
si m | arstasiondi0f foeaydntludbes Brshdatémyner@0? odfigured to determine whether user data has

been 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



[0020] I n various enbodi nents, the information fromwhich it may be
det er m naslozhuii284s¢ user data has been received from t hBCY/A8G2010/000166
communi cation term nal by another base station may be a report

nmessage that does not including the user data. [0021]In various

enbodi nents, the inforrnation fromwhich it may be determ ned that

t he user data has been received fromthe radi o communi cation term nal
by anotihéicatigswhesheatat loastione ofthe baerstatian 200 pODR2 pther base statisn has received the
enbodi ments, receiving the user data may be understood as receivVving

t he usersedddtabiped pe bl iast bite o Rtivue slabeliinenG Shasédstioth 6 tidesulssithe
data may be understood as receiving the user data free fromerror. In

var i ousicRaR@eitioR bf fhe i @eleMhiner 2020k 8 reblt G (HBYetBE v LA 'b?ﬁh@%gzgﬁa

receiving the user data in a way that transm ssion errors my be

compen %ﬁieﬁ"ﬁiﬁne} Qf)ﬁh P 'ﬁ’dt %CQ:E&{I%I%IC%%V h{égeéo?lg .lﬂﬁfé:?ﬂfnefj%ﬁMC g?nsmitter 206

reconstructing the transm fa even i ne pr esence

transm rrqrs, ln variaqus._.enbaodi S, recelyving,the user.data
my be T cerBisd e R ERGh R R PR YRR GonfrBoR el B L b EEPIG S
(for exanple appl yi ng, a cyglic redyndancy chec i.n automatic
r epeat w&&a@g% oy My ofhe sl flpetficel papestion @ﬁ&mg@%lﬁé‘ ilfg
the user data may be understood as receiving data that may be decoded
with e r‘ﬁaap%mbod%@% thy firshdrterminer 362 enchihe gerpad datgyminer 294maydeiosee by
forward error control codes (FEC) (for exanple by applying hybrid ARQ
( HARQ) physipalvampousnt/einpuidinramning twedisiesiwith simdan g diffetentdetenyining methods.
understood as receiving data that nay be decoded correctly after

conbi nd0024 of Int vanious emisrdémengs, ttheamdminasow frofmrvarivivio ialy de dbermiazdtpt the
by applying HARQ for exanple, in a first transm ssion, all base

st at i onsed3Gshasbesh rotiveletad eheoadiveomtnication aaid] Bard8thase REation may
serving BS may save the wong data, and in the re-transm ssion

phases betaliepdiomessafthaibes héinEuARRHR WBerSREA/| Ng BS, may deternine
based on the conbi nation of received second or subsequent

transmgeigns mNArisaY&fbdihents, WEh R b HYR8FhicRE T B8 dBERRined that the

received). [0023] 1 n various enbodi nents, it nmay be determ ned whet her
the Uslednlhdidten REGDed G r 1) -
the usareiqRiend B REATed GO adaR O ntoa R Rof BRI S5 s e
determ gqhﬁpether the user data have been received free of error
when determni ng whet her the user data have been received. In various
enbodi , 11 may be deternined.whet her the user data have been
Fecel vAIDAY o Wb KS T HREHT SSIeBPEE P SR BpeRed fotroop B the
exanpl e qy recei ving redundant data and reconstructing the
t r ans mYSEEPARIPRETYy BhvariQus prabofimsatsdeceting theisen datg may g widlesstoogdisg
determ ni ng whether the user data have been received. [0024]In :
var i ougessipngthewserglata free from ager. In erionsymbedioenti rgeai wne the ugfrdatagny e
transmt

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 cormrectly (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



information to the radi o conmunication termnal. [0025]1n various
enbodi mernwe 20tohesdss ansm tter may be configured to transpTi/Sem10/000166
acknow edgenent nessage to the radi o communication termnal, in case
it is determned by the first determ ner 202 that the user data has
been received fromthe radi o conmuni cation term nal by the base
station 200. WD 2010/ 123464PCT/ SG2010/ 000166 [0026] I n vari ous

enbodi nmay bg carteetible by Sonwtatderrareyntiod codes(FEG) €for ¢xamiplestysapplyimghybrid ARQ
acknow edgenent nessage to the radi o comrunication termnal, in case
it is dElAR@))adatiyud dgbainaans reteiviigthe gser 304 nidyde unﬂéx@tbams 1RBeiling Thta
which it may be determ ned that the user data has been received from

t he rao&haIﬁ@m&ﬁidlcg&e&@dﬂepéémMaﬁo%f@w%fmG?eS;%-t&héﬁﬂsﬁ has MKk

received fromthe other base station. [0027]In various enbodi nents,

the tr '@xgﬁl tebﬁgigglgﬁ'é £A SREORS e%ﬁ;ﬂg 1}191 ﬁrgt%ﬁ{ﬂu{gn iagald Yﬁlons (BSs)

acknow gene tthe rac ‘communi ca ernlna In"Cca

it is ter b r 202 that the at

ot bedTF i 4R %5?%‘:3&%5{ e 6t SRR eckpin S s wr%%eﬂaabaagréd in
station 200 and.it i dettﬁ ned ,b the second determ ner 204 that
i o e BTG RPRAS ey i iy B ERe (of SARBLF A 12018 RS, TOGAcleias biasd on
been received fromthe radi o comunication termnal by the other base
st at i orfhtieamipationad receied serord pr BipFegnentdraRanisareandsavadsiata, pbethe theuser
vari ous enbodi ments, the transmtter 206 nay be configured to
transmdﬂtadlaﬁbgmrﬁquldknovw edgenent nessage to the radio

comuni cation termnal, in case it is not determned by the first

det er m[0€23] 20 2ntvadabug ctmbmﬁmentsjétmay]bwddwﬁﬁnddaclﬁdﬂm thefuserdatdieave dekno
comuni cation term nal by the base station 200 for a pre-determ ned

ti me aneceitedipfopefly wieh dehhithgbyhdilite teasondhtaliRive badnREcivéd Id Vidlous
information fromwhich it may be determ ned that the user data has

been r egfiodRibnty] RMdyR detiinfred YHIIHR B8 hib& Hatada0t Béthn rEBél%B%e@Bh%rQﬂ%
station has been received fromthe other base station for a

pre-d etd%fc%ﬂl% Wheélker thOG2PH4eh hé%rﬁegﬁlﬁc&m% UE{U@ embBEnRhRSE 3§ BE

station my bé a non- serV|ng base station
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
écknowledgement 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.



the radi o communi cation termnal. In various enbodi nents, the other
base st atwonorwgs3dse a col | aborative base station for thecrad2eo/000166
comuni cation termnal. WO 2010/ 123464PCT/ SG2010/ 000166 [0030]In
vari ous enbodi ments, the base station 200 may be configured accordi ng
to at least one radio comunication standard selected froma |ist of
comuni cati on standards consisting of: GSM (d obal System for Mobile
Comuni [B826é]Jons In vaddiSepbodivents athe bMadsnigeriedydecovmiipured td masmByamt en) ;

W Max; LTE (Long Term Evolution); and LTE-advanced. [0031]In various

embodi naskhowlel feinddt aRssafald B rad@DeohtbudibRion i fiind)as aselifit dOWmNAYd Biethe
provided in a cellular conmunication system where at |east one radio

net Wor Ksee Qi detdrnfer 204 HRACInG&Rat b froMAPRTHD t 5L 1R e BURInEMHEPMe Bfer data has

provided renpte fromthe base station and thé other base station.
Accor di ' ' t 0 (S
e O SRR TR SR o ARSI 00 AP
devi Cesfg%rLglg?’%\lxl n vartitous enbodi nents, the base station may have an
interfa ST g ¥ ™ omuni cate with anot her base station without
a radi o n tvvori}!co,ntrol er.. [0033]In varioqus enbodi pents, a radio .
net wor klogg?’t r off &riogs empoqimeitsthe RalEifar 00 mayde soaRsBrh o fEAPSBY a negative
configured to send radio resource control_ information, for exanple
radi o raskeawledgeament messagetodhgmdio qoporylication tmétabiir case litds detemingdyy the
300 in accordance with an enbodi nent. The base

first detenminer 202 that the user data has not been received from the radio communication

terminal by the base station 200 and it is determined by tﬁe 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 recei\lred 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.

10



station 300, simlar to the base station 200 of FIG 2, may include a
first detworrmen3@d2 configured to determ ne whet her usecTS6@0EEGS
been received froma radi o comruni cation termnal (not shown) by the
base station 300. The base station 300, simlar to the base station
200 of FIG 2, may include a second determ ner 204 configured to
determi ne whether information fromwhich it may be determ ned that

t he usef0086]t a hasarives Bmbediaienthé basstion Loy 6 el de@itding tdThtNedst
by anot her base station (not shown) has been received fromthe other

base st gidradio cdenpaatosiaidaiseRRkd fRiniTh lidfofeOmhidRicRAGEstaldakds ebns2Plg of:

of FIG 2, may include a transmtter 206 configured to transmt to

the radg

2010/123464 Egﬂ%g?%agg%g; |cat|ng}&ﬁﬂrﬁgﬁthm?eas one of the
base st n s, rec he use

dat a ba'gééé %gl r{g) "'Sﬁcal egss ys(?e Ma%gffgﬁﬂ ﬂgefmtr}'ﬁé’hﬁlgpgraﬂ‘? ﬂﬂ:‘ a@?ﬁ ‘t he
first d r 202 an he resujt of the determ nation of the
second WOSHY n Fovansgs mﬁ’été'éﬁ%{’%?ﬁsﬁﬁ% 0 s the oideriase pAken T b
information requester 302, as.will be explained bel ow The base

st at i orPTovidedimya qellulan epmmppicelisd systennwhermat least onemdionstwak gontzalleypf the
be expl ai ned bel ow. The base station 300 may further include a user
dat a r exglielsr eqmuaoEcation sykten iy b detbrmotd vm tRHesostationsnd thaorthGbase
may further include a user data receiver 308, as will be explained
bel ow. sHienbAswrdingta varioBfembadimbnts.tthebask siation 200 theaxdh & baseangdf iandthe
310, as will be explained below The first determ ner 202, the second
det er madio n2fwbrk therdlleamaibé digjoirt@6vicéde i nformation requester 302,
the information receiver 304, the user data requester 306, the user
data reeeizier BOBuicadenbiBmeRs|itRe bis8 BRAGH MAY BHL anTB¥rRG &ﬁﬁ@lra@'tow th

each other, e.g. via an el ectrical connection 312 such as e. a

cabl e %nanmmmﬁﬁ amtﬁer%sevgtﬁma@Maﬁhb&{adme&@&k%pﬁ&a&}r' Ca'

connection to exchange electrical signals. In various enbodi nents,

the fi ng iﬂEt eﬁﬂ}a lis gxggocﬁﬂgm.% Q@a@ig%g%frlg %rﬁxro'ﬁ'ep %ﬁt@ﬂ%e%eeg IT)gse

physi c nponent clrcurt runnin

di ff hod
it or natioahe Pk e ol R i 193%?#1#8&% TR e

base station a request for information. In various enbodinents, this
i nf or ndEiCYFFeragr @gnﬁﬁgﬁ&to det ermi ne whet her the user data has been
received fromithe radi o communi cation term nal by the other base

st at i ol9034 03611 3\e5P Ve A Sasershbian 486 insacceidandgeyrigy dneambodiment chhedase3 04
may be configured to receive the information requested by t he

i nf or metation 38%@@@%@@9 thegmse sty ANy FIG 43 arg inebaixon firsOdxdaradner 003 7] | n
vari ous enbodi ments, the information requester 302 may be further
conf i gwoefigured 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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transmt the request in case the first determ ner 202 determ nes that
t he user wataonasiGmot been received fromthe radi 0 cCOMBOTSELI10/000166
termnal by the base station 300. [0038]1n various enbodi nents, the
user data requester 306 may be configured to transmt to the other
base station a request for transm ssion of the user data. [0039]In
various enbodi nents, the user data receiver 308 may be configured to
recei velmdmetm&‘éhetb@rtaalqasqme of the bbse stdtion368 anditheathee hase statipn B&Geceived the
[ 0040] I n various enbodi nents, the radio transceiver 310 may be

conf i gunsedditabased oh @askehst one afitia rasal of e ldbteithmati@ch fah € Bistddiéfaidr Q02 and
tenninal. [0041]1n various enbodi nents, at |east one of the

i nf or maghi @dbult 0f ke TeRimiHAdon bitBe bdtbAd ABEinRer 208 STREY asPRdkiont 308 mkSAhirther
data requester 306 and the user data receiver 308 may use a

pr edet efpiResh infirhfatigk ?eqth%er%m%lﬁ%' aindd Eﬂb{!}t Bl d L6 stdfioh 30\,@8‘% and

an interface for a direct connection between the base station

the ot hfﬁhh@niﬁ&u&%zﬁ‘} %x?(ﬂma %é%éx‘v&%z;e&"%? ﬂ'b@% élsainﬁ%gao tﬁr fa%%: g g{m 0o

i ncl ude an ace ccording to varlou

1 f 1 f 1 t
Wt oy Biher ol h Bidt HeG St e B Hiied belobe ThE hEP C%}%S@O

may further include an acknow edgenent deternlnatlon CIrCUIt
shown) Ieahﬁﬁr@ﬁwal%aa%ctréﬁw%r@%ﬁé%éf wilhbe,explangdchedps.(Tise ba péHO
of the user data to the radio comrunication term nal, based on a

det er i may fusheninelufen radintransesiver8, avenillhe exeleinad below: Bap firstedetasminer 202,

error based one at |east one of the user data received by the base

st at i orth2e@ondhdeteinanersdd, the transnaitter 206¢ithie yn fomation heuettersi)2s thatin formation

[0043] FIG 4 shows a base station 400 in accordance with an

enbodi necdiger 3Thahdase data requester 306, the user data receiver 308, and 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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station 400 may include a determ ner 402 configured to determ ne

whet her U¥@RIWAR3GAs been received froma radi o comunPCEBSGR010/000166
termnal (not shown) by the base station 400, and an WO

2010/ 123464PCT/ SG20101000166 information transmtter 404 confi gured
to transmit information fromwhich it may be determ ned that the user
data has been received fromthe radi o communication term nal by the
base si0d87lon I0erious ambodimenisabe irfomtadtion régnedtersiod wny. be Tinehatebiefigurdaad
402 and the information transmtter 404 may be coupled with each

ot her, w®am@mitth@reqbeseireaise ihedirstderRnakitr 202 dtOPmSies thattheRs&-dath Ha8 Rbtbeet
a conputer bus or via any other suitable electrical connection to

exchangRcal@Chdrh R radib@0ainfimichBO imindl MAhE Bhk%ﬁ%i*aﬁ‘ibdie nts, receiving

the user data may be understood as recei'ving the user data properly.

In vari @U§8]e ”bﬁ{j\lraqﬁgg §mb(1rgcﬁﬁ1%£t¥,i A9 uded §aid §&{ue§{813q16@9é' b%ﬁc,ggﬁ P {0?929131%5 to

receiving the user data free fromerror. 1n various e men

recei vi he, user..dat a my.be under.sto as receiving the user data
ina vvat?/’gf’%'ﬁfb?ngﬁg?ﬂ %5"1q8ﬁ§{£‘}rr%{§f1§mﬁ§9n8g&88ﬁ$élﬁ?at ed, for exanple by
receivi edupdant dat nd reconstructing the transmtted data even
in the @ﬁ%@enc ViFiopt SBofmERtSriie pies fala McivgBI QR i asEAiERE fareceive the
recei ving the user data nay be understood as receiving data that may
be decdtsetdaspreaestadpytherseedetapraesisr 36pl yvi ng a CRC check in
automatic repeat request (ARQ transnission). |n various enbodinments,
recei vil@4@lhe Inseeriounembodiypenss, thewidiostransckives 31@ ey be nopfigatal to natelessly
be decoded with error but may be correctible by forward error control
codes (deE@unidaty with drprhdio bymamppicaiicrgtehyinnl. d ARQ (HARQ) ). In vari ous
enbodi ments, receiving the user data may be understood as receivVving
dat a t Haodaay bevadiecoeabbdimenis,cit leastaint of theqibiriaion e8yuektet 392, e NOr €
re-transm ssion from Mbile (for exanple by applying HARQ for

exanp! dnformatiorl reéeiver30AEE LSS HAA reqiledteBANE Bl isONfatd BESYer 0¥ ¥ luse a
decode correctly, and based on HARQ the serving BS may save the

W ong  qRbdterARfbdifteltte HEIARSIERBDhOThPRRSES: m&)hﬁlcﬂggﬁn k0 'fbfr ald¥ect

exanpl e a serving BS, may determ ne based on the conbination o
{ho. us e AERaN fe@ep haSRE b A00 AL RS0 P8 3 HaR AT il TR e

[ 0045] . riQus odi t i t, _may. be determ ned whet het, .t he user
ot hdbB RS BeRE 8 XT3 oe, Asin Sy Liotn PRESHMENRCRS K7 dmigiess v
dat a h%v,e bheen. recejved. In variaqus enbodi nents, jt may be determ ned
whet her"StHeNEE g arew Wétmgﬁt"rlﬁ@ﬁ%@tf“’?@é’a OtB¢Tr or “when

determ ni ng whet her the user data have been received. In various
enbodi H8MA, i wEgupembpdinenis.thebags statien 390may Setheracladaave been
received data in a way that transmi ssion errors nmay be conpensat ed,
for exdeitaevlpdeemsatdairmnation givezintnotishoaynd pehfiguradiis dcteminggghtber to
transmtted data even in the presence of transm ssion errors, when
det er mackwyvlvdgetthereceftonwd dre wett datdhavibe mdmncomemernicatidn terMivt bhsed on a
vari ous enbodi nents, the base station 400 may be a non-servi ng base
st at i onlefemmiriatien whether the e data Aidydz rt@nBinRadd frdebfeatr Rded SHEA tabRihk S
the base station 400 may be a coll aborative base station for the

radi o qRéIePHAatdceived BY HeNbe sthiADOD! and R UsStbat £RPAMUIBRthE othbPSasO5R6n.
base station may be a serving 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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[0048] I n various enbodi nents, the base station 400 nmay be confi gured
accor di ngvoaomt124esast one radi o communi cati on standard Ber/SGREd060166M
a list of comrunication standards consisting of: GSM UMIS; W Max;
LTE;, and LTE-advanced. [0049]In various enbodi nents, the base station
400 and the other base station may be provided in a cellular

comuni cati on system where at | east one radi o network controller of

t he cel infiramaticrotrnsniitert404 cosfgsirehto tmaysthi¢ informatide dromewhitle ithiayrbetdetermined
base station and the other base station. According to various

enbodi rmbat the uédhdatadasbednatdedid fiohethe kdtis chiaGenishtain toihind Gy thsbhatadi o
network controller may be disjoint devices. [0050]1n various

ermbodi NBaton 40b1E aARE babAdtAtRR HRELNGYL TRO 1tBnGh {08 afi @i diHESRi oh O

communi cate with anot her base station w thout a radi o networ

control : / 0]0) 6 ' |

embod: raReRitchROF Mok SOANATIN SR AR Tl QO kB B06 syt o
control may. be configured to send.r.adi,0o resource.contraql .

ot or el SISl P g bR e By B8 SpaBE e P PO udEB S Hapee Jpusiea

5 shows g@gsase station 500 in accordance with an enbodi ment. The base
stati or'®BHF: sinmlar to the base station 400 of FIG 4, may include a
determ ner 402 configqured to detern ne whether user data has been
recei vel804+ldwan9%cnn§m@mmﬁa resgivingrthe wsertlatamaybsnmdersinpd asrpeaiviog hesser
station 500. The base station 500, simlar to the base station 400 of
FI G 4,dategroperty. lndearioms embodimenis gncdiving thei useigtataindy bowfderptoodds repeiving
transmt information fromwhich it may be determ ned that the user :
dat a hahe beedata diee iftoaderfarolm valieus anb odimeryuetiendig tha usee data hady beymidstood
base station 500 to another base station (not shown). The base

st at i orasyeuivimy/the akériiata ih A claydigat dandniiE SEBrdre Mak &4 u@:@?eﬂs@t@&ifb(ﬁxaﬁg%by
as will be explained below. The base station 500 nmay further include

an userreckiing Fedthmt d4t8afd Meénstldingdhe Whldmil®l EXPLRhRACHe BRIsAWe oFNE
base station 500 may further include a user data transmtter 506, as

wi |1 bar#xpls&bR edoRenWirio @&n@ﬁ%ﬁeﬁg,%&%éﬁg uS¥alath runh&gJnggs a
Il OoW. 2,

radi o receiver 508, as w be explai ned be he déterm ner

Lhe 1 nGadRhL 8l pg@ggagigg doad dorrdei§ (P LRIARE b Rpi RHY T TRC 8k "
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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recei ver 504, the user data transmtter 506, and the radio receiver
508 nmay beocowpbewdiwi th each other, e.g. via an el ectri ear/sGennagilicon
510 such as e.g. a cable or a conputer bus or via any other suitable
el ectrical connection to exchange electrical signals. [0053]1n

vari ous enbodi ments, the information request receiver 502 may be
configured to receive fromthe other base station a request for

i nf or majliods). n[vaabul dnmbodamens) $t reasbiscd evertireed vileeher tcasemiatadinve been received
transmtter 400 may be further configured to transmt to the other

base st giop&ly whe detdriiniag WhSthEHY Bk 86ta haR Beeh Ceck REQTHRAAAR chdadigRhts, it
receiver 502. WD 2010/ 123464PCT/ SG2010/ 000166 [0055] I n vari ous

embodi gy Be adiliEnitiRk el hd REHERA hAVEHREY REei Al SRV BB AR bAlEALnE O

receive fromthe other base station a request for transm ssio

user d ' | ren th er. data transm.tter
506,y Hetier e et S Bie s ROBOEL TE Ubdous's ol Ry b AUEMBLEL .,
data re ted fromthe yser data,request receiver 504. [0057],In
var -ous st st i Bive eGP AGEE Sy BOGTIROnBRRIR R ¢ o

i rel I
mre escsogpensated, 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.

[0046] In vartous embodiments, the base station 400 1.113y 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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receive fromthe radi o communication termnal. [0058]1n various
enbodi nrenye,20ioesdsase stati on 500 may further include apcag8Ge010/000166
recei ver (not shown) configured to wirelessly receive fromthe radio
comuni cation termnal. [0059]In various enbodi nents, at |east one of
the information transnitter 404, the information request receiver
502, the user data request receiver 504, and the user data

transm [0081] 506n najous embadipteRteireinteriesbdtwtl Ba36 stafiets of @ FAIhEREHON.
The interface may include an interface for a direct connection

bet weencddiRllbAnty 64 anfiatred 0 sidFadib festRE oA TafSindkibR Yor éﬂamlyjs%f taiyS

enbodi ments, the intertrace may include an X2 interface. Accorfding to
vari ousyeiREdLIRIl fesshilg. X2 interface may be an interface to allow
base statﬁgns to %nter onnect with each other. [0060]In various

enbodi , tgf bagse station 400.4.n FIG . 4 or.ihe base statian 500
T P G gL 6B e Bl poban aeoriaie Bith &Y BRCEmEIATRThRS
t he expl anatjian .of. the base stati in FIG or, the base station
300 of ' Rten 590, ymilar (dpetese siafigh 401G, damw @i detpmpg 403 confgured fo
expl anation of the base station 400 of FIG 4 or the base station 500
in FI G determiye whetheraserdaga hos heeroeaivgl from praio pogmupinetionemningl gt shown)
300 of FIG 3. [0061]FIG 6 shows a cellular comunication system 600
i n accdruhiabesestation §A0.ctisdusesation SPHesimdht tolthe base station 40 ofFHG 4 staym
600 may include a first base station, for exanple the base station
200 of iRtlGde 2n nfortradomh rsmsnstiat40d rodfiraf tofttaGsmi3 irefih-Aion &dmobbivie it ngaythe
a WD 2010/ 123464PCT/ SG2010/ 000166 :
determined that the user data has been received from the radio communication terminal by the
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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second base station, for exanple the base station 400 of FIG 4 or

t he base woavionn3s@0 of FIG 5 explained above. The firBETRE3®0/000166
station and the second base station may be connected by a |link 602
whi ch may i nplenent the pre-determ ned interface expl ai ned above.
[0062] FIG 7 shows a flow diagram 700 illustrating a nethod for
controlling a base station in accordance with an enbodinment. In 702,
a first[@&skr nmilmearicwk etbedibmats, tht asdr datamequestatesiver 584 mhagbdesnfigard to
data has been received froma radi o communi cation termnal by the

base st gictio8 frolthd Other Base eiatditla fgL&X fOr hafisdiksibh6f thaagr htal | on may
determ ne whether information fromwhich it may be determ ned that

the useLogrs a MaGarRe RmbE&iteNROhE LN bl frah GRERr m&&hﬁmﬁ & fnSRkt

by anot ase station has been recelved fromthe other base

R D R TG T

| east o f the base stat.ion d_t.he ot her e station h recei ved
t he use[b%aglt a @%@é’ugﬁmg?élpgggftﬂgﬁgloo?mﬁﬂvvgﬁ?B}fé'tbgﬁﬁlb’%“ﬁ%lrsf?ém ¥&d
on both of.zl %rhe ge{sﬁglt of the determiping by the first determ ner and
the reslFEYHIOMTIRe BEIOSOMPHREISY ek econd” det er mi ner. [0063] I n
various _enbodi nents, receiving the user data may be understood as
recei vi B§58he Uswtioysembedinsats) the basq statien 5k me erriagiude a radiceteo¢iver
the user data may be understood as receiving the user data free from
error. (ontshewineenfignteddo marelessly reseine fiongthe sl ioiscemmuizic ationagrmieal.
understood as receiving the user data in a way that transm ssion
errors [98§9]be Govarens ambolinfeots, at easqine olftherirfoanatiorgrahadiieclety, thdat a
and reconstructing the transmtted data even in the presence of

t r ansm informati@ feqiicst reb EivereS020Mhs uedildad iréfRrbiSecdiRg 604,04 tHehBerlta®y dat a
may be understood as receiving data that nay be decoded correctly

(for exadihftdd$0eRRY MbdPpRIGBRMmitAERIerfafe BHEANRUhE aRPERL infeRAERby include
(ARQ transm ssion ). In various enbodi nents, receiving the user data

b . .‘ H A
may be mﬁ;ﬁé@faplaag?&%gﬂegh&gb&%& thEBise @&xoklaoggrggg@%gégag% ggtgoq{ In

but may be correctible orward error contro

. y !
2010/ 10984 0eH B8 BE it T itk a2 HBELDE Accfibe uariops oy

b d d by d h be, decoded .. | ftel
cobi natTSIBFE s 7 risPae iy Bean St ST RROBHPD b Ao e

by appl yi % HARQ for exanple, in a first transm ssion, all base
station C%l 885 may not decode correctly, and based on HARQ the
serving BS may_save the wong data, and in the retransm ssion phases,

t he bas@0elat i Byvarioys crabedimeits.dhe basg staop400 n]Ged prthabase statier 40GH
t he conbi nation of received second or subseqguent transm ssions and
saved ddla maydervdiat isiveferred fo apaithe dtber besecatation? & the ¢yplafagios af tha base
various enbodi ments, it may be determ ned whet her the user data have
been  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.
[0061]  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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recei ved properly when determ ning whet her the user data have been
recei ved.woOnowarswys enbodi ments, it may be determ ned woestesionbEes
user data have been received free of error when determ ning whet her

t he user data have been received. In various enbodinents, it nay 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
r edunda$ficorrhbage statior, &rcﬁafgmpédhﬁ bagestation ARhefHIGt 4 dr thatbasessbationiSA0 PAEIG. 5
presence of transm ssion errors, when determ ning whet her the user
dat a haexelbeelsboes dihe digst bpGOEBioh and drei socrsiddateomtativrmi 8y, betdoanected by a
transmtter may transmt an acknow edgenent nessage to the radio
comuni lisk 66 whieli Miap fthplembnichs preldetdrmintdtigefideespRined Bioel I St

determ ner that the user data has been received ]eromthe radi o

communi @Rk2ZION FRE.M Mdlvs Ao EaBasierodliBidndhing 4 HRAESBE it E%ﬁﬁélﬁﬂ? a base station
enbodi nents, the transmtter may transmt an acknow edgenent nessage

to the padiQasRIWHRI aﬁae&ﬂbg?irﬁe%&.rﬂl H@b,a fir &‘e;%%@ﬁiel} ?f‘ﬁr}% g&%giaggg glg%gﬁtgé'llﬁge

second determner that 1 nformation from w
that t h . i d f. t he. di i ti .

t o naheBe s ERh e BBOE R SR indid RS R s Bion.

b t.atj.qn. 010/.123464PCT/ SG2010/ 000166 [ 0067] | i L
erbodi r@r?’t‘@? a %ﬂﬁ%vl\% ‘feémwggew HRUATIRA eaerﬁlg&g\vfmﬂ@]r ptemmion ﬁgewmh it

message to the radio communication termpal, in case it is detenfined
by t he Py & dferminadithatithe ysgr datn Bas hesp repsivad Fam the radinommunieatipn teringn
the radi o comuni cation term nal by the base station and it is

det er ni bieamotier base stiiehes hter sacaivad fromtthe othar baserstatiom If 7@ha Wanshittet of the
may be determ ned that the user data has been received fromthe radio
comuni st stetion manframitty thdrdiotchenministos teaminahinfiamation indeeting whether at
received fromthe other base station. [0068]1n various enbodi nents,

t he tr dasstrbad effthevbase stos aid tha othegbise atiar kaxaed ctvbd eheuker 475 bage oh &t least
the radi o communication termnal, in case it is not determ ned by the

first deiefihrefiodshaiboliiGents Bhsed dhdollas) 1REMIDE Be\HRErhindp By ¥Re Hagi O
comuni cation termnal by the base station for a pre-detenfined tine

and it deferM@fer BRf BE MRS MK dehBmi delcRhdtdieimihdiat information
fromwhich it may be determ ned that the user data has been received

from t hgoghdi Ohmyﬂérﬁ@&cﬁg?n%%@i t@%s&ﬁﬁta%i}%e lp'lgé todd ab }eggltvlﬁlgzhe

been received fromthe ot ase station for a’pre-determne

[S ?g? |91) 'ndlﬁééc)?;a‘i% @gﬁ%rw\‘?égl&@ Ebodithehfd! 2L LRhE AL JsEUES LSS bé’fmcngs?oo%aa% ©
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 comrectly (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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the other base station a request for information. In various

enbodi mernwe 208wi2846f or mat i on requester of the base stati POTSEY010/000166
transmt to the other base station a request for information from
which it may be determ ned whet her the user data has been received
fromthe radi o conmrunication term nal by the other base station.
[0070] I n various enbodiments, an information receiver of the base :
st at i orehodimenisrecsivingthe p§ey ﬁlmtmwmen@qcretsoéds teyeiving dataftioat ey bedecoded
requester. [0071] I n various enbodi ments, the infornmation requester
may f urdohectlyt aften soinbintitien ¢ foyo@s moirmreetm&nisbiﬁnfﬁiohsModﬂé dondxaeple by

det erm nes t hat the user data has not been received fromthe radio

comuni applyirp HAR glel} e BesenshakioR k] balstations (BSs) may not decode
2010/ 123464PCT/ 862010/ 000166 [0072] 1 n various enbodi nent's,

dat a 1 eguesly bnd®baskd 6n PRFEQ Shéldriifg BRYn s%@éﬁ?e%g&ﬁ’%aﬁf 68@???1 P se

station a réequest fOI’ tranSm ssion of tHe user n vari ous

oI B 0 el 08 S
fgg?gl B Isﬂatlgl‘? of r%@eslg é[e@})rllcp or sgggéql?e%t ?rar?s?nrlglslxo% sav tdzgﬂtta Iw neﬂ];e? Ehetugf?r
data has been received).
[0064] In various embodiments, it may be determined whether the user data have been
received properly when determining whether the user daté 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 data in a way that transmission errors ma};
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 cpmmunication 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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comuni cation termnal. [0075]In various enbodi nents, the other base
stati on @ 2bm/1a34son- servi ng base station for the radi opcoBBRIIDAGIEON
termnal. In various enbodi nents, the other base station may be a

col | aborative base station for the radio comuni cation term nal.
[0076] I n vari ous enbodi nents, the base station and the other base
station be provided in a cellular communication system where at-

| east olfg6 %/ladl & Yraiows erabediments) the fransmittérenayetringinita negativerackratvwiletgement
system may be provided renote fromthe base station and the other

base stmessage toAlroadidicogmuniocadon cnsinahocisaitis deterntigedinshe Stsatétoimindrieat
ot her base station and the radio network controller may be disjoint

devi cesthe uéd ddth has @ beanifec ENEDEDHRRY BdiotddtimidsRtish RirtnPAl Bpthe BAVGta40n
interface configured to conmuni cate between base stations w thout a

radi o ngidwbss leeRihEPbY Ble-seddrd Zl%ﬁehﬁm\f%hﬂﬂﬁmﬁgmpﬁ'&ﬁ lN‘h?ch 1E@a§r Bt ?&&ﬂﬁf?

bet ween base stations or a radio network controller con |gure
to sendy cm

Fosour oo fhef FRNEDRE LR G4 bt 46 B Qb %rﬁn%an‘éﬁ?y et o ecpasg,
of the ormaltlt Nl 8 é}ie‘{gcr) é‘t&he | for tion receiver, the user data
'requester 35??1 ISR P gﬁ}ﬁfg’e a predeterm ned

| nterfg@ﬁ@ onmuni ca]'gl on. | nterface may include, an interface

for Y3EeRT eRbasimsRes, TE@SH&% may AFIgRIL 3 HaSative agineuledgament

station. In var| ous enbodiments, the interface may include an X2
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.

[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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WO 2010/ 123464PCT/ SG2010/ 000166 i nterface. According to various

enbodi nernwe,2o0toie3d2 i nterface nmay be an interface to al Powskas®/000166
stations to interconnect with each other. [0080]1n various

enbodi ments, an acknow edgenent determ nation circuit of the base
station may determ ne whether to acknow edge the reception of the
user data to the radi o conmunication term nal, based on a

det er mi K472bn Jiearines embedimeats, @H&eadﬁﬂye@ester@fdmshasamm Heetanshit to the
error based one at |east one of the user data received by the base

st at i onothachashstaticres redatstfor seesmisslomyf thbesepidiar base st ati on.

[0081] I n various enbodi ments, the base station may perform radio

comuni [B873jon aceaios Bglbbdlnﬁhtsl £aset dG8 eece DA 6F tROPAXY Biafigh AP reebRB dRhider -
selected froma |list of comunication standards consisting of: GSM

UMTS; Vﬁd\{@g@quéslabﬁﬂguge]fﬁa@qlé@eg@id [0082] I n various énbodi nents, a

radi 0 transcei ver ‘of the base station nmay conmunicate wirelessly with
t he radjpg750

7HO RN, £k @b, ah
800 ill stf]atl ng a netl?}b(fﬁ@%t@co%tbésggﬁd% hb%é)g%?&pﬁob%s%éﬁg%&égglaggne@o
with an rﬂ%r@mte In 802, a determ ner of t he base station may
det er m ne Her 'uge data has been received froma radio

communi i er m nal t he se station. In 804, an information

t ransni @ﬁéﬁl W@OB&%‘@B@ %«fﬁﬁﬁ?elf bask stafien maY B #REN-BFTVINE SATetAtien for
it my be det erm ned t hat the user, data has been received fromthe
radi o CHEFAS emmnRcationsrunal gp vereuspmbodirments, the atherdas station mayde a
station. [0084]1n various enbodi nents, receiving the user data may be
under stesdlaberativechass statiny fonthe gadio coamanisatigyeteinginall n var i ous

enbodi ments, receiving the user data may be understood as receiving
the usel00#Et a Iresiohs embatiments, thabasasstatios ashthe dileridss stati@cmiay bagrovided
user data may be understood as receiving the user data in a way that
t r ansmiiasiceliuler conrsunieatioh systempeinseatiddast b0 raddoarpldak bynttdleedMhe gellular

redundant data and reconstructing the transmtted data even in the

pr esenG@®mmunication 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.
[6077] 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
recetver, 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 ernbddiments, the interface may include an X2

21



WO 2010/ 123464PCT/ SG2010/ 000166 of transm ssion errors. |In various
enbodi nerwe 20r0geeisdi ng t he user data nmay be understood BETSEZEDMONGH
data that nmay be decoded correctly (for exanple by applying a CRC
check in automatic repeat request (ARQ). In various enbodi nents,
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 (imEThcé.fAncomboenp|varibys carhotlintengs, thel2 thteMREE MAREN intdrfacy Ar dllousbase
enbodi ments, receiving the user data may be understood as receivVving

dat a t hghtiona Yo ferctemesdaditcech edtsy after conbi nation of two or nore
re-transm ssion fromMbile (for exanple by applying HARQ for

exantl ejoosf) a_ b vatlou ABSMRRS U acldwIBRR Al A RISaoF SR duif B Bl

decode correctly, and base RQ, the serving may save t

| ar HAR _ y save the
ovam o aitn B At b by RS RlcARe BEFRERed AOORRFAEb RO B
e R R B AR e T e

may be determ ned et hqr the yser data have been received properly
when et hePREESal 8RB lotshene abdhe wist dotherse by e ot Sien andhpaperdat
enbodi ments, it may be determ ned whether the user data have been
recei vegeqiveddydhe athepbasgi@iomet er ni ni ng whet her the user data have
been received. In various enbodinments, it nmay be determ ned whet her

t he usel008Ht a exasiobe embodimenty,ahie biast atation mayaer forratadiorcamsmingstion
errors nmay be conpensated, for exanple by receiving redundant data
and r ecanatlingad arlgadt bee tadanonmuirechtida sandird seleated fiem plieselemniiication
transm ssion errors, when determ ning whether the user data have been
recei veslandkfA0 86dsistiny aF: GBI, EMXT WiRDHxS LTENarld L TE-B&an. I equest
receiver of the base station may receive fromthe ot her base station

a requebsfor InWaSbiREMBEEIMERE) VA6 RrahdcefRY o8 gﬁ'sre%fam)ﬂﬁﬁy cPmunicate
2010/ 123464PCT/ SG2010/ 000166 whet her the user data has been received

fromt neﬁa@sgquyfﬁpmig%m.gnﬁc%ﬂtgﬂmgy the base station. [0087]In
[

various enbodi nents, the information transmtter may further transmt

tot hﬁﬂ[tﬁlb%fﬂr PRARS g%halk Qﬁomaé&%bﬁidsﬁﬁidge&ﬁ%w ﬂ)rfcg)gtpglfhbgebase station in

i nfor request receiver.

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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[0088] I n vari ous enbodi nents, a user data request receiver of the
base st atWonoipi34edécei ve fromthe other base station a PERSEES10/000166
transm ssion of the user data. [0089]1n various enbodi nents, a user
data transmtter of the base station may transmit to the other base
station the user data requested fromthe user data request receiver.
[0090] I n_various enbodi nents, the base station nmay be a non-serving
base st eftrassmission emersy Bidtagownembadiments,aeceivdngithn aber dhta mayrticomderstood as
enbodi ments, the base station may be a col |l aborative base station.

[ 0091] | receizing data tieatioegibewlntaied coeeniy(fr chante by applying AR3R Gehegk $£r Vi Ng
base station. [0092]1n various enbodi nents, at |east one of the

| nf or medit@atic rBpelTdguest (ARQP. In¥aplotBEmnbBellimets|@6deivifE B ViSdr datali@ayiseer
data request receiver, and the user data transmtter nmay use a

pr edet egiicReAdia8 Qe H A AP aGRITBNE LA dOWith 1 DS baCSTtRYe ibggéguthae

an interface for a direct connéction between the base station :

an 52 e PARL cBlks (FPCY (b by RPN e I BEREIS P T oo
Y O SR 355 BRI hRRRLE LELPHEMRTEH b B
radi o comruni cati on, according to at | east,one radjo. conmuni cation

St andar PREEILUIEOMPEAIAD $50UP o masbrREATemisFIoB Fogt Mabils ter Bl ng

of : GSM UMIS; W Max; LTE; and_ LTE-advanced. [0094]1n various

enbodi mPRbENE HABQs drexamale; Bt fmtiransmissioneal] bse etatianst(BSH mayndb decode
provi d-ecctlnrrectly, 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).

[0085] In various embodiments, it may be determined whether the user data ha\.fe 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 embodﬁnenm, 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
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in a cellular comruni cati on system where at |east one radi o network
control | ewoabioriagiceel | ul ar WO 2010/ 123464PCT/ S&2010/ 008¢68G2010/000166
communi cati on system may be provided renote fromthe base station and
t he other base station. According to various enbodi nents, the base
station, the other base station and the radio network controller may
be di sjoint devices. LOOQS] In various enbodi nents, the base station

may havehetherithe esef defe

soreen treeivad fromcberadiv emtreunigdtion adroninub by thedase

station without a radio network controller. [0096]In various
enbodi n#atiem, an i nterface between base stations or a radi o network
controller may be configured to send radi o resource control

i nf or neoosT], f of v asBmBodiadh®, the idstfok Gisnale RSSRARS: ranQ8R 1d 1B other
vari ous enbodi ments, a radio transceiver of the base station nmay

conunung£atgiol the b shafioWrddetBE A ATh OimGHHIHE feRhéPReckREM nal .
t he

[0098] I n various enbodi nents, a radi o recelver ase station

MRy T echRpys) W LRSS YnbliMehd S JsBfa RYIIVRISRE Find SLT LBk may reccive

from the other base station a request for transmission of the user data.

[0089] In various embodiments, a user data transmitter of the base station may transmit to
the other base station the user data requested from the user data request receiver.

[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 transﬁﬁtter, the ﬁfomation
request receiver, the user data request receiver, and the user data transmitter may use a
predetermin;sd 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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[0099] I n an enbodi nent, a nethod for controlling a cellular

communi ca¥oaemogzdteem i ncl uding a first base station andrar/sezangdodiese
station may be provided. The nethod may include the nmethod for
controlling the first base station by a nethod explained with
reference to FIG 7 and the nethod for controlling the second base
station-by a nethod explained with reference to FIG 8. [00100]

Accor di cgnrhonivation aystere mirydiepeontided mmbtedrten hedaskestativhisandl die other base station.
opportuni stic coll aborative base station reception in uplink

transm ssdoedifig fEvarides phbydighests, thOBkE datidt Y sth&tDabOstitdhi a8 $he radio network
enbodi nents, nethods and devices for cooperative transm ssion and

processidigofilr AW B RbjBinPASKcest at i ons, for exanpl e eNode-Bs, for
Wi rel ess conmuni'cati ons nay be provided. WO

2010112 PCTS6% : [ I di o _Vadiou

enbodi n@ﬁ?ésll for eg’é%lgggéﬁlggm’ctg?%%%]gtraﬁ@ggnﬁg ir}lg‘gea |13%r%?féé/es%°§é‘§$'gg%tc?r di ng
to LIE-A,_coordinated l.tiple.poi.nt transm ssion /. reception (CoMP)
may be PFEUIHE ‘t”gfl fﬂ%ﬂ%\b@s'{)ﬁ%hcﬁewlﬂﬂlf@ﬁg@ '?ﬁiw?’%é’oﬂté‘i’lfc-"‘edge UEs. In
vari ous odi pents proyvi ding CoVP, the spatial diversity in nmultiple
eNode- é&ﬁﬂay bg‘e P‘gF‘PB‘bﬂWm&r@\}P‘&ﬁ%@ behivecn bage tatione oxrtadipmertyKi n
cooperation via bacichaul |inks to enhance the reliability of the

| i nks bronieber myy berreniigured i send gpdiNseare; confroljnfarmption or egample radio

mul ti pl e eNode-Bs may be provided receiving the signals transmtted

f rom a rg@uectontrel messtgenge of decoded signals or undecoded signals
via the backhaul |inks to the serving eNode-B, which nmay perform

j oi nt p062AHssi hgvasibus erebaligergat redib@aricctdr 6f tha bhse staiod 13 LoreRaicsicNg
to various enbodinents, in wreless communications, the desire for

hi gh davieleslyewitbthe badi@ e@minbgica@ téhinyinalHowever, the performance of
wireless links may be a bottleneck to achieve the goal due to the

i mi t edoheB]dWi Bivaridieledhsdi &S HEhdid 98LeARRL T BB bashlstdiBE il Yetlef it b8y

diversity and/or forward error correction nmay be used t0 pave the way
t o makepdhehe RS cOhrhliRaMbd &8585 | | nks. Since wirel ess environnents

may be dynamc, using a fixed diversity and/or forward error .

correcty sch B 0S ' 2 jn failure. .The
adapti v[gg%ddulgﬁriﬁon arcli %ng’ |%é%?£k95%ﬁ%£%%fg&: £ en ﬁlgﬁ%oen YHe™
efficiency.. An.alternative to AMC t he aut omati.c..Jepeat . reguest
(ARo) | APabGeBR i biea el dnd A seeera B stalan ey Beyroaied” BhOREBYH MR
may reques etransn ssions. for 1 he packets received in error. Since
the r eﬁPfg‘H@%lile Qeg‘ﬁé?wnﬂeﬁ% W%ﬁﬁvm%mﬁ@egggﬁmd VHR refersrase |
degradation may be conbated efficiently. [00104] ARQ with cooperative
di ver site¥ialakihe methodder qogtraling thesseednd bagg statisin hytamethod erwlaipedayids s

| i nks. Cooperative relay networks may provide diversity but nore
channelrsfermge toFlGe§ui red for rel aying. The additional channels nmay

al ways be occupi ed even though the relaying WO :

2010/ 1484BMPCTASE24iR Q¢GOS embydimetts hecthedsend deyicesSoraipditagisti

vari ous enbodi nents, the cooperative ARQ nay result in inproved

t hr oughylliborative 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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[00105] In various wreless environnents, the coherence tinme of the
channel csadttwasieaf the wirel ess |ink my be | ong conpaCes8Ge@omnbEes
packet | ength. Wthout enploying the cooperative base station
diversity, the retransm ssions requested by ARQ rmay experience the

i dentical channel, and may provide only nmargi nal inprovenent when the
channel is in deep fade. Therefore, enploying the cooperative ARQ may
al | evi aj08102]i s Agcailingne viriQd @GbodinteatsDfoe exaiple inka @dintak obhekinic RING) system
a radio network controller (RNC) can connect to all eNode-Bs to

coor di ngicrddld tolITE-ARQ okdiddteding Rip®SointPhnsAisSioRNecEfbn i€ oMPG a9 Bef ar
away fromthe eNode-Bs, |arge | atency between RNC and eNode-Bs may be

resent r ' | ' i
p proVided ggig]p?c;ve the ?(érl{ oImBhkedf B{\&ell@eglg‘?ggz‘s.% yﬁﬁ%ﬁéﬁegxgﬁﬁﬁnents npargrlgm g

enbodi nent s, khaul | ks bet ween eNo to e

closor Grder heag B Aol AN AP Y P NP e FRE B P R lple °
et hodsSXR BOYPIREG ' bronsif g A Rt FHSCh oy grapihe of B I

si ngl e-frequency | lul ar networks nmay be provided, According to

var ousbeEERd Hrar Ge serpinesRios e I (Bt CabR, suiints siglenks Brvbs ded.

I n accordance with various enbodi nents, only mninmal coordination my
be desiprevidpdrogeizmgthrsignbsdeansmitteddrome & e aditheexor@zawf denodedsipialdoriun
an opportunistic manner. [00108] According to various enbodi nents,

met hodsdeapdkddigniatsesa the backhaddinds tauthe serving @WEe-Bowhidh maygresfivims giians i n
single frequency cellular networks may be provided. [00109] According
t 0 var ipucessing ofthawgdregatorppareédsigindls.c col | aborati on anong the
eNode-Bs may i nprove the UL ARQ transm ssions. According to various

enbodi nNBD163] t Aecortiag adtaridas kebodifdedts, hatifeldsPEFhmiBkatims ARE Ha0E for IR
2010/ 123464PCT/ SG2010/ 000166 [00110] According to various

enbodi R Bite thidebd @bivald thpillly. Abwkh&, b pARh e SN isdtR TRk{RYy BEa

i nproved. [00I11] In various enbodi nents, a single-frequency
mul ti- KW = : ' :
o an F g WA 0 gl Guf (PSS B0 KARYAE A N At BEER B Rl
for K =,2.. e B g; serving BS.10 he
first 51%' Flggeo}%%tr ’isd\;‘ge\{gg %&’?Tan (f%ré&)ségggéﬁg’nc o?l baeﬁl(s)%/dattoﬁ’\? &° @é “%é'é§ mr}%‘f/
be equipped with one anten and there .may exist .a wred backhaul
[k Db RBEA AV CH o T ROH B FGIE BV HE ey te dpai, B 6 A
link 108 between the serving BS, 102 and the first coIIabora{ive BS
104, arfdvESIHANST REMAELCTIRI CPEFRHSN seheme mandoesii enmen eesule v fagregErel 06
and the second col | aboratjve BS 106), where each baci chaul |ink may
be nodeddaptivedmeghlationiand eding (AMCErmay deasedgicabancathenfficensiinAn aligraative
wi th squared standard deviation CT2b. There may be a single UE (user
equi preatAMCrgaytethe artomatigrepeat kesuesti{ ARIQY) pragenoy atrthe dato ek Byd) Shechdnay
t he packets may al so be received at the K coll aborative eNode Bs 104,
106. [ (dzld@ptocol thatfmaystqueshetraisatissidol dorilfhe pdcRetvraceivedinsartdr. Singahk et
120 to its serving eNodeB 102. The ith synmbol in the nth packet
r ecei vedtraisniidions @iay b geRitebolly Hhén abeksidng tife dhahded BOgrad g nehiode- Bs
104, 106 nay then be witten as = virsh[n}4, n] + nj, (1)

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 occupiéd even though the relaying
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rkkial] = Elik[rdrEl, 771 + fi, n], k(2) [00113] where k ={1, 2, 40],
and rk[i ,WD20swi28smot e t he conpl ex baseband equi val ent PeETBSGI®AN000166
signals in the serving eNode-B 102 and the kth coll aborati ve eNode-B
respectively and x[i,n] nmay denote the ith transmtted synbol in the
nth packet with energy E. The conplex circularly symretric Gaussian
noi se at the serving eNode-B and the kth col |l aborative eNode-B nmay be
denot edmby ndti benjecess{r., Aaprdimgitozdriogs enlo@dihints, thieepperaliveARQ nddyaesult in
conpl ex channel WO 2010/ 123464PCT/ SG2010/ 000166 coefficients from
the UE inproded theughpa@ eNode-B and the kth col | aborative eNode-B may
be denoted by h[n]- cN(O, a2s) and hk[n]- cN(O, a2k), respectively,
and mayjoeos)s s ehicue w*ﬂ%ieg@é}ﬁ&r%&ﬁmergél rtﬂél&JE]Qféhcé {5 WPk ‘éh&ﬁ%ﬂ%‘?gﬁﬂ%{ of the
I ved ‘sl gna S a

denoting the instantaneous rece -to-noirse ratio

t he seryi - I hat 1.V e-B as ys= .
E31h[ n] %gﬁlgﬁg’lﬂg%’%ﬂ&&%ﬂ%ﬂkﬁ%ﬂ e *%Pa;ll%gléhn ?’@k%%gﬁ%’gﬂémﬁﬁbee@%“&%ve
exponential |y di.stributed random variables with nmean Xs and A Kk,
respectidve ft§t¥°n[ Y1 ﬂf&&ﬁ?’&f’}ﬁjlﬁnﬁ r‘?ﬂ&f’ﬁtﬁﬁ@' ‘gf’ﬁbda?wg?mﬁ@t%@él% d
devices . to enhance the reliability of packet transm ssion may be

pr ovi dehannel,an Tprevide;pnly grapginal pmprovempentrdyep thn eone isdn dee fadm VP
may be provided. Details of protocols according to various

enbodi efoxg; $plping diecopprratived R m4yodlewiate this groblershows a cel | ul ar
comuni cation system 900 in accordance with an enbodi nent. Vari ous
conpondAf6hf Alemotinetwak cotrmiien(RMNE) wma radis netwdk Bdirm)le @ N Chenh carmlect
or simlar to the conponents of the cellul ar- communi cati on system 100
descri bedllwNbée-Betecendinatt all HeRRQ ransidisfions. Sihes & RNIBaNbé losated BE away
sane reference nunerals may be used and duplicate description thereof

may be fasth tHe@NodeBs| BrdeQatbicy iheébn NG ad ENSELBPREY bOPreint eakiiof ?éldying

rime slot of the cellular comrunication system 900 nay be perfornme

li ke deuGd RNEMadobidihg 8 vaReREHoRindhes, B&ikchitl1 3k AV Ofde A ¥ HeAlkd to

100 of FIG 1 above, and that with reference to FIG 9, processing

accordi j LT t: gﬂg% g0 i -
may be egg)sl{e: g?lléagg%aﬁf]%g%%%ﬁj n th%s %é]nﬁ)gﬁgr C ﬁ’r;nmstr?{ﬁgsgﬂsbﬁhzé)sc?% i é)rg%'mlg
first py ) j T I staRrot.ocol may be an ARQ

pr ot oc%lf?ﬁ%él)igﬁf%ygngﬁeg&%ﬁgﬁn %ﬁla@orﬁ}%fa Ngge'gggaﬁgé’eﬁ’i%ﬁrﬁt del ay and
systempuf fer size.. a truncated A t hat y li,m.t t he nunher

o et OPHOTEL Al R o PRGSO PPt e, CoeP
appl i e&. @te.the eg% of the first time slot, only the serving eNode-B
102 mayo ik dksipgleirausncy spNnler pehkarks max be prowided gAecording o ¥ariges ng WO
2010/ 123464PCT/ SG2010/ 000166 the cyclic redundancy check (CRC) bits
at t ach&fmbediments, wplnkaMP and peapristive ARQ may bap@@l%sk In @ecordapss with various
packet synbol 908. If no error is detected in the packet, the serving
eNode- Bmbodimenis, ey ehinimah codsilinatiwrkmanb edigired betfagicthe kNedaBe agl®operative
the UE, indicating successful reception of the packet. O herw se, a
one bi tARQ magbknpplicddy ae oppdriAGK)y nBfiffermessage may be sent.

[00108] According to various embodiments, methods and devices for an opportunistic CoMP
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 u'ansmissiong. According to various embodiments, the average packet

error rate (PER) may be derived.
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The UE may continue to retransmt (as indicated by arrow 902) the
packet 90MOuntv/iR346¢ r eaches the maxi mum nunber of retraP€TEE2110/00166
attenpts. Throughout this process, the packets received at the K
col | aborati ve eNode-Bs 104, 106 may be del eted upon reception w thout
perform ng any processing as indicated by a first crossed packet
synbols 910 for the first coll aborative base station 104 and a second
cr ossed[gtdtiet Axyordivigio 9dTofs@bbhiEncaEE i delbllitabiha ULVAR Qaff siilssibhsay
106. [001171 FIG 10 shows a cellular comruni cation system 1000 in
accor daperapibiddd. an enbodi ment. Various conponents of the cellul ar
comuni cation system 1000 may be identical or simlar to the
conpone f . i i - i
Mponefyos1f lﬁ%@arfb%k le}dg&pm%ﬁf;“%ihgé-tﬁlﬁglgeﬁgﬁ@fsu?ti%ﬂfe’&’esngﬁ%%gfﬁq M fle Bs

reference to F 1, an or these”c erence

om ¢ o] P PRV AR HAPh S RePAREN, Fntpler o Tt Tpype me

sl ot of | yl ar, co ni cation system 1000 nmay-he perforpmed |ike
descri bgy&gﬂﬁ %CVZ% E?eﬁ?&ggﬁ%w’? %EO%Q-P I(%’F 81‘”%1%%@3’3’&{5%% E)% éliee%gtloo of

FIG 1 above, .and that with reference to FIG 10, processin

accor di labeyativs BY 14, and Buisawond sobaboraive 8l 06) mey be pauipped;withoons) agtenna
may be described. [00118] In the cellular comunication system 1000,

a secompdphee swylexishy wised bankhaw dink batweem tachshown eNode-B i(fos exqupde, adirbt

descri bed above, this second protocol nay take advantage of the

br oadc asiredhbeckhaul Gifik § Ofbdtive ¢rr tha servimg iBShH)2tand tlesafivist doliebazativedt® 1 G, tuvba

eNode-Bs as illustrated in FIG 10. For exanple with the CRC (cyclic
r edundaszeyndobieekackioaul Hek |10 Bitwedy theserdias ®St1i08RAnd tHegecldlcalsbordtive B8S

eNode-Bs 104, 106 may check if they have correctly received their

packet s1oeh,arherd¥acR Bddkh 2 IMRMRey W SERILY £L0R 188 1ox AR Gausksiaf néﬁfe PAWGN)
or

col | aborative base station 106 may check the packet, and may

exanpl ! g } ; Ct 1 et, as
i cat oy O ol oG Sy SR P s P il PR

S S, AT B 010 o b
cramnl SR EE i .

R R0 B DLk ey bRl
BT TR R R R AT R R SR

col |l abarativ B‘E 104 may transnit the packet 1014 to the serving BS
102 vi & tHe Therlsymheldn g nth packetyeeerved 4 ithegpepingeljodsB 167 ard the

check of the packet 1008 received fromthe radi o comunication

t er ni nafollaborativeeNede{Bs J84.c106| maythen b whtteedser ence to FIG 11 in nore
detail below, the serving eNode-B 102 nay nake a joint detection
based on the pacli_et]sj rege+ ved .frgma’ﬁﬁhe UE and the col |l aborative
eNode- Bs. At the efid=oN ﬂl@tf?@'ﬂ e b phase, an ACI C/ NACK mi&age
1006 may be sent to the UE depending on the success or failure of the
transm ssion. Undanl ecgflifam|ofi, dnt- 0K nJ00& @i the 1 JE 112, tHg@) US
112 may prepare to transmt a new packet in the next data slot.

Q herwi se, the UE 112 may continue to retransmt (as _indicated by
arrow U8BER31  whers kil 2000/, dinli mnduili, Flanaydeapte sh complex hasghand gauivalent
reached. Considering the cost of bacichaul architecture, the

col | aboreivedsighisde hsenviig eNaig-Bri)2 angtthd kthdeBiboeative eNpé¢-Baresprctivély s
packet to the serving eNode-B. [001191 In the cooperative phase, the
i t h syrdndIx[ijn] nidyelendth theathkednsmétedisymbolkin thidvith paskét with eNeghe EBThe esmplee
kilt collaborative eNode-B may be given by tut IIEr"™ 1 rtAn=v ,:r
z, 21, , kifcalally Byrthmktric Gaussian noise at the serving eNode-B and the kth collaborative eNode-B

may be denoted by z{i,n] ~ cN(0,No) and z{i,n] ~ CN(0,Ny), respectively. The complex channel
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[00120] where r(I1)b,k [i,n] may denote the conpl ex baseband

equi val erwonrewd2sdsd signal in the serving eNode-B via tReTGR010/000166
backhaul |ink using the second protocol and the conplex circularly
WO 2010/ 123464PCT/ SG2010/ 000166 synmetric Gaussi an noi se at the
serving eNode-B nmay be denoted by zb,,,y,n]- cN(O, cs%. The received
SNR at the serving eNode-B 102 via the kth bael chaul |ink may be
denot eccoafficidutsfrom Hyy UE t@iss seryiog tNode-Bla@d tHelktls tadlabomtive ¢Nadet B atay i
1100 of a method for controlling a cellular conmunication systemin
aceoi datenetedibly hirr oD L) eROh NP @O SF) N@sieb Bkl fand Ry B8 ayduhizd hese
station 102 is shown over a first tinme axis 1102. Processing 1118 of

the firgghstam thdBHdk theeviBR pddttet. BF%@%FQP{@BS&@%QQQCEi%%si@:ﬂﬁc;-&éi@él :

Processing 1124 of the second col [ aborative BS 106 1s shown ove

1108 andOHE R g sepRag oA bl M AL oy PRI RORS, ERET e o

for examl sses, shown, at e, sane hor. zont sition may be,
er t om1ed Sl Ve 5B T Ebhond fe 3 ren ot Bbfronfed Spp i yefadics with
servingeBS 102 ga§= erfarm decodi ng and CRC of the packet received in
the serBf¥idsged 4pmsPetivelyog  the first coll aborative BS 104 nay
perform decodi ng and CRC of the packet received in the first )

col | abdP8tid e Acording tq yaripus gmbedimeniscppfiodsrnd dpvicesttp gehaper thegelinbility of
perform decodi ng and CRC of the packet received in the second

col | ab@aelst rensBEssigomay bon@sided nFor k2anple diffeientsyp ool ARQ eratodoleardIIN 04
may transmt the packet data 1014 through the backhaul 108 to the

ser vi nCdB&P 12 beprovided8Detalieofmotmedls ccdordihg teatarives hbdddtiermyilsbop
processing for the present tine slot if the received data is

det er mdesdibed belotwor . | n 1112, the serving BS 102 may receive the
packet data 1014 fromthe first collaborative BS 104 using the

baci c hqadm’s?& FId)0%84Ws A Bellulat4omiokificaBby sieEnBS00LR 2 s Widiam | Of Nt

detection, tor exanple, may determ ne, whether at |east one packet of

the packfodihta8 VAol VifpdeRRot iR cre;miapco‘fﬂﬂﬁﬁgﬂtﬁ%ﬁ%- Hdn b@(ﬁmaggé (iadurgcal or

and the packet 1014 received fromthe second co orative

stati oraﬁﬁpa?e 7t oBIEBnd RO HE 1k Biabdichtidh QMR 100%cSibel WAR S dkathee

for exa

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 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
i)mtocol 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 attemupts, which may be d_enote as Ny 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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WD 2010/ 123464PCT/ S&2010/ 000166 [00125] In 1116, the serving BS 102
may transwoRow2asiknow edgenent resp. a non-acknow edgnmea¥/sGeo1vlen166
radi o communi cation termnal 112 (for exanple a nobile station (M)),
based on the determi nation of the joint detection 1114. [00126] FIG
12 shows a cellular conmunication system 1200 in accordance with an
enbodi nent. Various conponents of the cellular communication system -
1200 nathelgclicdehnidamly checls(GRC)ahits tatachbé tocthenpranmenittad wickéthss indibdted By non
comuni cati on system 100 described with reference to FIG |, and for

these caopedpfniket syidbd] SO8TES icdresT e\ Eecfdd TR idd Fack@tth ServH@ ¢NBdEIB 102 may
duplicate description thereof may be omtted. It is to be noted that

a 111 Stsdl@hloh8Bt abkdoiedgnicht (ACKPmSlshle 26 1 B G ihatbling SALMNIGALL

system 1200 nay be perforned |1 ke described with reference to

LR S 8 R i RS OB o,
' ' . ' 00127] |
certul o hbhusio Subunh (BRI WY Htrod pcten ey obdtfrcs

Simlar,to the second protocol,, this protocol may take advantage of
the br cRBERSRLPUPReT o retrpsmyssipp Fiampts ol heonehpy this Rrasesshibe packets received
col  aborative eNode-Bs _as shown in FIG 12. Unlike the second .

pr ot oc it the & coflpbaratine eNedeiBs £04, d86 may brdelsted ppen mepemionavtovinprfoyming eny
serving BS 102 fromthe radi o communication ternmnal 112, the serving
eNode- PPra@eesinggs indinetgd By elfiystsessedt fackenSimbaels § 1 for 1R0Bst oo latrgativie bbge?.
Mor eover, upon failure in CRC check, the serving eNode-B 102 may send
a r equesdtiof REQdre ssagd clossetl peckeobimatinds 22 foethe Newbad Bslldbbrating basehe
backhaul links to request for packet forwarding. For exanple, a REQ
nmessagestakidhd06my be sent to the first collaborative BS 104. For

exanpl e, the second coll aborative BS 106 nay have not properly

recei vegoiimg prRXaD sAakda céRldrBFingmhRetidYsydtefd DO aRkBfdaRle ditlh For
exanple, the first collaborative BS 104 may have properly received

the pacdfodiriche vaDub BsthpdHeAR ofthede1RGr &{nﬂﬁﬁﬁgat%ﬁgﬁ%m %8 Waf‘tﬁ%}gellxtkcal

be explained with reference to FIG 13 in nore detal el ow,

servin 8) ertSI\eA?%a? %},‘% g&%ﬁ%ﬁ@#ﬁ%@ﬁ{eﬁ? 9%%@:11cmcg93t 196 dg%% gé{gﬂg %grgrﬁ%

j oi nt ased on t received from

th ' f t h | ab ' NodesBs (f l e th

packer 310 1 BRLIGEtroF PlboiRale s SpRe Berts PP B A0k 45 Binfiieng
f th ti h , CK/ NACK 1206 b t t

Che' Fe GOBBRARI B B en et D T BR R BB s

According to variqus, enbodi nents, the duration of the cooperative
phase fglfulgecomspicatiop sysiami§0Q ma¥ be perfeamed dike describeshisith eeferenseio the
second protocol since cooperation may be activated only when needed

t hr ouglreBulmronraateation syger 190 of Pigh Lrabeep andhabwith refaeicere F85.4t0, t he

UE 112, the. UE 112 nmay prepare to transmt a new packet in the next
dat a slpsecessighacondge totviadoudrenibbBimenys atdhnt éndwod theofirstatmeasistmay $edescribed.

i ndi cated by arrow 1202) its packet 1204 until N retransm ssion

at t enpt[00HEISE ripabdiedluldr@OhAfhichtién syt@ns10005a sitond prowcslahaybe b30H. 0 a
met hod for controlling a cellular communication systemin accordance

Wi th arkorReth e fkst plitaeeaskAlkdldBd His Eé&%néﬁfo‘t’dcﬁgm%ﬁdﬁe 8dvahiaRB o Aflé

is shown over a first tine axis 1302. Processi ng 13 of the Tirst

col | abqyadae Y@ nBore i d mwgliﬁls%%ﬁ tofeafi Mllé@b@%dé—%ﬁs illustrated

Processing 1328 of the seco aborative wn over a

third t.] ' T [ ' i s, 130 t d ti [
P L B e Al e R e
o PR SRGRRE P O30 U LA S B EEE, £

differences, if any, may be related to the different arrival tinme of
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WD 2010/ 123464PCT/ S&2010/ 000166 [00131] In 1312, the serving BS 102
may eit heWoenwd2ads4ACK 1206 to the radi o communi cati on PETSGRE/00IMRG
(for exanple a M5 112) or may send a REQ 1214 to the first

col l aborative BS 104 or the second coll aborative BS 106 using the
baci chaul . I'n 1324, the first collaborative BS 104 may receive the
REQ In 1326, the first collaborative BS 104 may transmt the packet
dat a 12&xaniphe, theglecdrdecollabogativiedakdstationi08 may chbek the paikay akEmaQ for ekample
1314, the serving BS 102 may receive the packet data 1214 fromthe
first codtbradiny @htivRasBiot ddifectl$ tatgivied thefpatiedt, Adanditnted byldFossb@Pdoked 1010, For
1316, the serving BS 102 may perform joint detection, for exanple,
may  det SEHphe the'liil doBEbohtive®RaSd sttt MAGKAL chelk thh BadkRE ¥hd miP 87 example

received fromthe radio conmunication termnal 112 and the packet
1014 reggi bk g'tﬁsﬁ >0l 4 | Ve

recei vedé?%:or r eé:l%1 ﬁq?‘%:}‘ﬁ“o‘% er- Swor 0@98 %)C?%{pésfllng?g@ g& Qge}?(lg'?rfﬂjs%ﬁfp? g%t 15) ?@Pn
error. KO 3L Iy,1332 h eco col | aborati.v S 106 may. sto
proces s@ﬁ%ﬁ%slf c?ﬂaémf) %é'g 3&9 g‘?’ﬁf‘r@agﬁ%‘{e cﬁfrf’%tﬁ' T Y rtﬁa%z{cg?:tt Wﬁ%bﬁa?fg‘f"éto
error or determnpning, that jt has not_recejved a REQ [00134],.1n
1318, tBAEULRHGIT{ge beﬂéwﬁa@ﬁs‘e E&ﬁ%{?ﬁafd%ﬁ*smﬂwé% edrvgieqg bagkhaul
non-acknow edgnment to the radi o communjcation termnal 112 (for
exanpl elizks 198} 18. Eqrexpgple( s fiyst cpliahemtiys BShid4meaydranpmi themackst Dhdto the
joint detection 1316. 001%?(11 FIG 14 shows a cellular conmmunication
syst em sen0ag BR 182 visrthe Arsebagkhinl 4 A8 sisodivimgBS mivy pederm x GREwheck of thé
the cel lul ar communi cati on system 1400 nay be identical or simlar to
t he conpokeriDes ckeivbd fromltheitadio coommenicaiah itomisy $12 ths W0 bd esglainbé drith
with reference to FIG 1, and for these conponents, the sane

r ef er eneferdiica®y BIGS 1 iy moee destlbeldid, the! priiga eBodeBADR play ofuke RG6i80d ctétiyn
be omtted. It is to be noted that a first portion of the first tine

sl ot ofpaskorCik padl@ts read Hoaihe WE e Bb AR tNaYNOR-BE W Hd®d Jritee
described with reference to the WD 2010/ 123464PCT/ SG2010/ 000166

cel | ul aloop QiR Yitead, bt A CR/RNBRR HeGa0E 1606naylbéRAVE heDe d%%@fdiﬂ#é&nﬁhe
reference to FI'G 14, processing according to vari ous enbodi ments at
the endyofect 4% fink Sl filsbn TorEc R85 b BEACKL Q88 3Bhc B {100e g
cel l ul ar conmuni cati on system %4 , a tourth protocol nmay be applied.
Contrary,to the third prataocol e_Gcoope i ye ase int urth
or ot ocoli 2ty HEpaela Fanpf a3 nashkl Gp FRRTRFLPM Al RIRRTat Ml 180 7,
rel ax the .del ay requirenent f t he haul in her. protocol.s, the
col I abdPRIIMRIO SIS pdcasy Pﬂovﬁﬁgﬁdﬁﬂaﬁ%ﬂﬁ@mﬂ Rfrnféyﬂ%esawl%r e
active roles by sending a report (RPT) nessage 1418 to the servi ng
eNode- BUPTPIS A Feachedat-ensideeing thecest ofifiackhapl arghitectyra, fissplehomtivgsNode-Bs
illustrated in FIG 14. As will be explained with nore detail with

r ef er end$, 1Q8 mpx0t b5 dgeiredip ratraasmoilits abckettoi theseenpgeN@le-Bho decode t he
packet successfully may transmt imrediately a RPT nessage to the

ser vi nd08NSde- B the2odperatinig phashahe ith agbaluih teinttkpacketi rededvet] antbietservingf or
any REQ nessage as in the third protocol. For exanple, the second

col | abosNdde\Bfr&8 tHOkth kel ablopative BNbIO-Bapgs be/givactsi ved t he packet 1410,

as indicated by a crossed packet 1410. For exanple, the first
col | aborative BS 104 may have properly received the packet 1412, as

i ndi cated by a nanp.crossegspacket 1412, The RPT nmessage may ijfdi cate
to the serving é%h’é@]ftwg"gﬁf bkt i g’é gNode-B has succe@gful ly
decoded the packet. At the sane tine, the serving eNode-B may al so

check if it can decpnde the packet correct]ly. If no error is detected
in the lpgl%ﬂve‘dhﬂ&é@@t i plandy deagtedhe eorariex piscband sppiyalens reqeived sjgagkip the
one RPT nessage is received, the serving eNode-B may. send an ACK 1406
Lo t he semvingiveied? siaghe b besiinat linkrsingdhe sragndmotieo Bndhe chomileresicolaly
send a REQ nessage to the coll aborative eNode-Bs whemt relies on the
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crossed packet 1408. For exanple, the first collaborate BS 104 may
per f or m CGRE2810/12846¢ packet received fromthe radi o conmBGITE&LI6/000166
termnal 112 and nay determ ne that the packet has been properly
recei ved as indicated by non-crossed packet 1412. An inportant
feature of the protocol may be that the base station may be enabl ed
to send ACK to UE even before it receives the user data. This may be-
possi bl symietric @aubsan reisecdd the seompsaiNddersB imay be denoltalstey 5 i {aw]i~omE0, o%). The
[00137] FIG 15 shows an illustration 1500 of a nethod for

cont r ol teceigedASNR!at tHeaerveNyde B 020¥ia BeFiIEPAkRaA GER hhg e denditéd an
enbodi ment. Processing 1508 of the serving base station 102 is shown
over a jdy,sEA&p axis 1502. Processing 1522 of the first

col | aborative BS 104 is shown over a second tine axis 1504.

thi ¢ g’r?%z‘ii??@%‘o%@%‘fﬁéﬁﬂﬂ‘?s i f%g% éive%g???f]ﬁ%ﬁg@’@%llgg%“‘tl?ﬁ;a?i ls
1504 L hi i i S, 1506. ,
For  exapramipishoetbl T Rohae il snBoRBrR, bipenad P B irgmp Bose

perforned, at. t he sanme or th a spgll time difference simlar to Fi
03, [ooHRish 407 13 sheym qveta Hist UigRisd 100 Profiegene  Haahtroaholgborpi e
of the packet received in the serving BS 102. In 1524, the first

col | abof%lﬁ shovaoveg 2 serepd ﬁmefwﬁlaéclgamgnahWGﬂ@@sec@mobIaMWe BS 106
received in the first collaborative BS 104. In 1532, the second

col | abois ghowreo RS a1iigd timy apied 1 @fr. FFhd dicsd timegpxinnid 0ZRID: sfcondémp axik é104 and the
received in the second collaborative BS 106. In 1534, the second .
col | abohid kivee BB 1106 mreyybedataiiehirnimod ptrallél; foa exanile,proqeesel yhavacaitheatdme

t he packet, as indicated by a crossed packet 1410 in FIG 14, and the
second Iaeizbaabga@itionendSeliRbforhad 4thiussabiRice blhdiesdad tih@ send a report
and may- stop processing for the present tinme slot. [00139] In 1526,

the fir@oizgl | BDDII®] ihé Qe R 0Bt bra RREJdidd AR ERCLPBeTRER: R cBS
102 usilﬁg thge first bacekhagl 108. ?}?1 1512, thelﬁéslervi ng Bse?gZ mayel

send an,M&eAAREBEA 02 hE 1186k E&%H!ﬁb&%wﬁig% H?;[ag g%rf%eﬁ)&’iﬁg GXRERLCSF

i
a M5 112) if it determ nes from processi ng

2010/ 1%ﬁéﬁé&ﬁgfe&%&]ﬂ&ﬂ@ﬁ’éﬁ&lﬁgﬁ&%ﬁ}%gn PIRPRHe LodrfG8H1MR%tive BS 106

O herwise It may receive a rep rom

e
Toy Snflaf AT pE30uk dmt Bondarae B IO Dot rpois hougaeiea de 1014 el the

the serving BS 104 may send a RE(? 1416 to the first collaborative BS
104 usitrgkiiae19d odhe sirvirg 89110208 1123, thesagond epllaperative B 1DGmay stoPve BS
104 may receive the REQ 1416. In 1536, the first collaborative BS 104
may tr deesssing fs thepkeent dme alotif the neprivedtata indetorained iudrror. 1o 14 62, thee
serving BS 102. In 1518, the serving BS 102 may receive the packet
dat a 14twvidg Binl0hmaliresivedhd pazkeirdata 1084 BSmildé fivs icollaboretive BSKIOK asing the
[00141] In 1520, the serving BS 102 may performjoint detection, for
exanpl ehackwyl tef.er mi ne, whi ch packet of the packet received fromthe
radi o communi cation term nal 112 and the packet received fromthe

first C[Obiﬂll)or B 1 M4, B8 sdilthgBY/1028maksSG form 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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[00142] In various enbodinents, the coll aborative eNode-Bs may

conpl et elWO@ewadaisthe recei ved packets after the CRC chBERSGROOANBH6

I n various enbodi nents, the collaborative eNode-Bs nmay forward their
recei ved packets w thout perform ng any decodi ng. This may be useful
for delay sensitive applications. [00144] In various enbodi nents, the
time interval between receiving UE data and sendi ng out ACK/ NACK by a
ser vi ngl08hRi]e- By hblp, the stivingB$ h0Zmay tramsmet asskiowledgeansst wsp. anandar ds,
such as 3GPP (Third Generation Partnership Project) LTE. As the data
packageadkaywhdgheantgethetriiio bantnaitaticmusesinilyl 10 ifor ddntple X alodilg Statdai QESH
eNode-Bs may pose problens for CoMP unl ess high-bandw dth fiber I1nks

ar e depbyesh hedeRahinaGorbfithe Jod deReHC 1RBOt ocol and the third
protocol, it may be seen that the serving eNode-B in the fourth

prot ocojooi®y| beI@al&nbRs Eﬁélﬂﬂé}%ow\ﬁ@nfc%gﬂ %&%ﬁﬁg i §é%9d139é70‘9g%%g to

UE with the ACK/ NACK nessage muc aster ut the actua

k ' : ' ti i nt .al .. of Lyl .
i el P TR Vorts SBApORRN Tk TR SOl PaicR v}l Tl By raemtica
baci chatiSBari A AeReRSa i h e jorp RnieAGn PHEm- et Bih reteonce

bandw dt h_hungry .user-data transm ssion does not need to be received

bef or e g hg*'ni&x:)ﬂ.wse componshts, theame pierersetipacrinmay be ned apd dupjisatpER
for the above protocols may be derived. For ease of exposition, At=

1 and descriptign yheseofimpyderamiiedptis to beweotesthator fingteastiorroirthe fisst fiing shot of the

protocol, this may be equivalent to a traditional truncated ARQ and :
t he coreelisloermnmynifEiRncysteint 1200 ecty ba peforne like deicvibad With Rf{rdfcedo the

[ PER (7012(4) where PER(y) nmay denote the PER for a given SNRy with

error oeiliketonmnutiephislsten 180 FRY, 1kdovelahd giapwitk refederet taFIFRER, (7) {
1,if 0 < < aexp(-g7), if 7 7p(5) where the paraneters (a, g,yp) nay be
found BytockstigBadcofdinibiotaribhd dohi@imBidadhe dIQITEHOfSs tirhd SoteY BesEHEIRd.
of the first protocol in quasi-static fading channel may be given by

12{ Pl effp613d7] In the cellular communication system 1200, a third protocol may be applied. Similar

to the second protocol, this protocol may take advantage of the broadcast 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 10?. from the radio
communication terminal 112, the serving eNode-B 102 may immediately send the ACK
message 1206 to the UE 112. Moreover,l 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 crc.)ssed 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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=12g)t5 exp (--A) 1 29A (6) 1001461 In various enbodi nents, the
aver age PFR2010/12Bke4t hird protocol may be derived. At th&CT/SG2010/000166
col | aborative BS, the conditional PER may be given by P{efryi} = PER
Ni ) CO WO 2010/ 123464PCT/ S&0101000166 and the unconditional PER may
be obtained by averaging (7) with respect to Ti. Therefore, the
average PER of the second protocol in quasi-static fading channel may
be gi veeNdde-Pj102 tay thenPitkE @ jalAt ddteotioPBhsed ofithe pdcketR 208 Mickivkd framAR) X
PER(7Y) - [1 - gAl 7p) 1 + gAt exP (- s"A )] [129A5 1 + 2gA A
UE 112 and the packet received from the collaborative eNode-Bs (for example the packet 1214
received from the first collaborative BS 104). At the end of the cooperative phase, an
"ACK/NACK message 1206 may be sent to the UE depending on the sﬁccess or failure of the
transmission. According to various embodiments, the duration of thie cooperative phase may be
reduced by using this third protocol compared to the second protocol since cooperation may be
activated only when needed through a REQ message.
[00128] Upon reception of an ACK 1206 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 1202) its packet 1204 until N, retransmission attempts are reached.
[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 axis 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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9 AI29A, exp ( 1.P) [1 exp (-2E)] +a exp(-2md). 1 + OXtAll + 29).."A
(8) [00MO2010128494t 0 be noted that the average PER of PRESGRIOM00166
protocol and the fourth protocol may be exactly equal to the 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 cel |l -edge throughput for cellular systens, for
exanpl eloﬁ#@]Ad%h%’é’dﬂ'@f@th&B%?O%@ar ither sendpardCKtI20MTo thysadis, may
be provided. In UL transm ssions, according to various enbodi nents,

t he cootaimurtieationderepnadl dh2 Ghr etaeple aNEN 12) edmay spnd|aREQ 1214 foithd frst
eNode- Bs, which nmay be geographically spaced apart, may be invol ved.

Accor di cujlabaratiasr BS 184 enthe sécond tellabaratio@BHi106 Lsiflg HRGAPKHA0N In V822! Bk Hirst
t he processi ng between col | aborative eNode-Bs may be conpletely

t r ans pagoaborh@ve BS 10Fmaf Rsdeivd U RBY. %06 MBe HishédBbosh | i
physi cal - | ac;fer and I\/ACagpegi fi caffq?{gns of th?a UE to gerﬁglgﬂomagﬁﬁnSMt

|k ey BGKRY @i A idoBAGLIAACR M 108 S B LHRIE TRAS Bt o Wedbing

m ni mal coordi nation my esire ween orative

n oppart L ep7 ESRREing bRk 3 s 1§ ROBEHE bt oAt RO d 0% it By

packets each:having an error, may be conbined in a way to receive a
packet Sqaic@baul)r&errors. [ 00150] In various enbodi nments, different
protocaol s have been gescrj bed with reference to ARQ it should be
understlga’ouﬂ)y G, ag serving B! Qeavsp erformgeint detections for expmply, s1ecol s
can al so be applied and adapted to other ARQ schenmes. For exanpl e,

t he prdlesening, whethen a ipaptong paghet of thyypncken 108 2eebapEPHEER G4lld 000166

communication terminal 112 and the packet 1014 received from the first collaborative 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 13i8, the serving BS 102 may transmit an acknowledgement resp. a non-
acknowledgment to the radio communication terminal 112 (for example a mobilg 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, tﬁe 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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easily to Hybrid ARQ (HARQ, where the transmtted user data may
conpri se WO0H¥@34ir or control codes (FEC). Apart from BETS62010/000166
detection capability as in ARQ HARQ is also able to 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 in
the cases . of ARQ Furthernore, the retransmtted packets may not be
the sangelidarcammupication system 100.0{dHGs k plave, and thatavith teferenchito Fl6c két s
received fromdifferent transm ssions may be conbined in order to

i pr ovebrokesstgaodtirdige &f various ewbedidwnta at (he @Adbaf the first imecldd enayde desctibad.
al though with reference to the above figures, different protocols
have beHi9186sciln thecelinltuconafiatienion syerdil#66 adhirtlcbliodblafiay be applied.
comuni cation systens, different protocols may al so be present in the

same ceChatkay tCOBMRIAI Iﬁafobﬂﬂth%)éﬁéﬁ?ativ%%has@iﬁm' fBurthf f¥810RbIOAG BL MmiffRYd BF
swi tched according to the desire of the system For exanple,

di f f er efhe cBNYRERL SNIBYLBEC0RNBE Blreld (fl %%%Lrgg%ir{)ngtﬂt @ﬁ@g&}d@i@ﬁ%@%

termnals. [00152] While the invention

[
and de ' | t hEi c,epbodi ment it .should be .
Cinder ot gt I OUBEIERYF BC6a.By POE Tbo binE TR RS sl ety Se e s
and detai l bhe herei n.,wJ hout departing.fromihe spirit and,.
scope ofY ?eﬁgl%é N@WQ?“’&%&#‘F r@qoé t(5’5’*‘1‘? frev 'E% Blgﬂ‘geéﬁ 19$ 9 ‘l'i‘gl.cat?lﬁ]%m’saé'éﬁ@lhty
of the }nve@’&li on is Ilhus é({ldi (iat ed by the appended clains and_all
changes™hf?iaroragar agilpsirated Rd 1e IhiAsgvillhe el"ﬁﬁﬁ’éd YEthararr detpid wéth referengroto
clainms are therefore intended to be enbraced: Claim Wat is :
cl ai medFs 15 kelgys thegpBabogive sNade-Sis midto degodeithe pasketonedessful loway iransmid
to determ ne whet her user data has been received froma radio
communi iswnediately e R Taksshge tohlee teadeg eiNade-B 102 threwghaheir bekbaullinks, without
configured to determ ne whether information fromwhich it nmay be

det er i waiting Foetany REQUBessagbatsan Heshindprotocel Fovednipie thetsBeondadilshorative
comuni cation term nal by anot her base station has been received from

the ot N&§ 1o@may hindtriodpropaitylredeivedithePatltct 14 100 A indichRd by @ chdsa At ket 1910.
the radi o communi cation termnal information indicating whether at

| east anf eRAmPIBENS BfcSlbbiaBle BRA Ol RbayMalEpropabEresdiold AL phast 1A8Elsved
the user data based on at | east one of the result of the

det er m; j i 1 km% . :
det erm lgg{tb?%b%% nﬁlﬂgmgééeg?ﬁ%ﬁg gﬂazr:rglﬂﬁer . Sgé%ang@sigélg%t? E)On&l?) ? er(\:nlngie]ﬁqoi?-B

e, AR AR A0 0 S AT U, B

322}, hg;etl\go'%g% 1%%}? Elisg Qhe!cl's( ifit L4t &)ercg)dentﬁg %2&%; éorll'r%tctly('j. (ﬂa r?o gl%gr ié eﬁéclilgdeintﬂ?ee
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 propetly received as indicated by non-
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. The base station of claim1, wherein the information fromwhich it
ma Y be WOEPH¥13é4t hat t he user data has been recei vedPEFSGRA1AM00166
radi o communi cation term nal by another base station is the user
data. 42 Anmended Sheet- 11ETAJAU The base station of any one of
claims Ito 3, wherein the transmtter is configured to transmt an
acknow edgenent nessage to the radi o conmunication termnal, in case’
it is cupsehbikdt P8t Far ekample, e fiest oo laboratBS 104 may perfordn€RCheftheymeket
received fromthe radi o communi cation term nal by the base station.

The basecsval fram tief radio Y omneinizhtiod ®iminalll 120and maphiRtepinihetiie the yaoksthhd Ben
I's configured to transmt an acknow edgenent nessage to the radio

CoNMMUNI srapdriditebetvdll dddicdtddl HARR- drbssb&ﬂ&%'éﬁmﬂ&ﬂi rlaefe 28RS ¢he profocol

determ ner that information fromwhich it may be termned t hat

user daha, hemalRe Baéé%?a’ﬁbﬂ ﬁ‘g fbe QML B RCRY &ﬁtbbgp%ft ?ch}vg,ﬂh m(er

t he ot her base station een recelive from ot her base s

I P o s APk o SRR e

eSS age[OhﬂS?] FIG. 15 shows an illustration 1500 of a method for controlling a cellular
communication system in accordance with an embodiment. Processing 1508 of the serving base
station 102 is shown over a first time axis 1502. Processing 1522 of the first collaborative
BS 104 is shown over a second time axis 1504. Processing 1530 of the second collaborative
BS 106 is shown over a third time axis 1506. The first time axis 1502, the second time axis 1504
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] In 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 decoc_ling 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
inay 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 4 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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the radio cornmunication termnal,. in base it is determ ned byte
first detWPROHER34OMat the - user, data has not been rec@CYSG20MOHHGS
the radio com nunication. termnal by the base station and it is
determ ned by the second determ ner that information fromwhich it
may be determ ned that the user data has been received fromthe radio
comm cation termnal by the other base station has not been received
f r om t héherasket isprpperlst raeqivasd. Otpswisg itanaytraedivma oo RPTol9a8 Gbncthafirst |
to.61 . wherein the transmtter is configured to transmt a negative
acknow edidabomative BS9dgindicating that thafiisocallabomative RS i1 0hhaspropanly receivedains e
It is not deteerm ned by the first .determ ner That 43 Anended Sheet
| PEA/ AUpatklee user data has been received fromthe radi o comuni cation
termnal by the base station for a pre-determined tine and it is not

det er mi pegl4by tUhessganndrass BS rmmﬁraytsaﬁiad RERT 1706 kPR HiB M mhcatfo& .

may be determ ned that the user data has been received fromth

COMMUNI ka0 {2LAL IR9alxaliId ftn B inkAS 305! AR 1ACRAADF5S1¢/

fromthe other base Stati a pre- termn
"t or %ﬁ%&n@r@éq@éﬁ??sec%ﬁﬁ% Fils e el cllfeor S PO Wind B

stati ONp& k'i'lalﬂ"i8§t1nflg£8 tfu E gﬁfalbgrgt'ive BS 104 may receive the REQ 1416. In 1536, the

first collaborative BS 104 may transmit the packet data 1414 through the backhaul. 110 to the
serving BS 102. In 1518, the serving BS 102 may receive. the packet data 1414 from the first
collaborative BS 104 using 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 deco&e the
received packets after the CRC check..

f00143] 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 Parmership 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 deployedt 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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9. The base station of claim@8, further conprising: 'an information
recei ver ¥0ARP104J3346d t o receive the infortnation request BETSG2410800166
I nformati on requester. 10: The base station of claim8 or 9, wherein
the information requester is fiirther configured to transmt the
request for information fromwhich it nmay be determ ned whet her the

user dat as, been ed fromthe_ radi o communication termnal b
Uhe! ot o S0n W ACKIRECK Bertstsamish Grter v Bbaieimenbel dr Brckriraeta d 1

t he user data has not been received fromthe radi o comunication

t er ni nalapdesinga timpsiatesya pf @ﬁelvmgmnnadéuﬁi message (@Fmasty fombitefbefdraitmsay
Ito 10, father conprising: 44 "a user data. requester configured to
t r ansni gend out AGKAVAEK ah iwewabtataso i raay etpxahe latency teqainanént oh backhbultone
user data, 12. The base station of claim 11, further conprising: a

user damdmtﬂesmuﬁcﬁmm(mgmmdmt@mmgweb&ﬂw;maﬁn@@hmrd@&mhﬁfémbﬂdoes

the user data requester. 13The base station of anSt one of clains

t0 12, notneed to be received before sending ACK): '
[00145] In various embodiments, the average PER for the above protocols may be derived.
For ease of exposition, M;= 1 and K= 1 may be used to compare the performance. For the first

protocol, this may be equivalent to a traditional truncated ARQ and the corresponding PER

conditioned on ys may be given by

P{el} = [PER (7)) )

where PER(y) may denote the PER for a given SNR y with error correction capability and may be

"well approximated as

1, if D<oy

PER (7] =~ &)

aexp(—gv), if v2

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
P = E{P{elw}}
_ 292 s
=1 1+29A,exp("2 ‘ ©

[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

P{elm} = PER(71) - NG
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wherein the base station is a serving base station for the radio
comuni ca¥P3A@#etnal , 14. The base station of any onePE/SER&I0/HRO1E6
to 13, further conprising: a radio transceiver configured to.

wi rel essly conmunicate with-the radio communication termnal. - 15 A
base station conprising: a determ ner configured to deternine whether

usér data It been received froma radi o conmuni cation termnal by the
base st a®d te;ungendidenal REBrmex bmbtﬂma%mawegmgd?ﬁwglmr@gectt@o trr Therefare, the

i nf or ”aﬁlré?éke?ﬁf}{%f’n‘@%%&ohﬁ BRYcolf flekisk cr}?ﬂ{l%&%mél gyste%%bbgshas

been recei e ra 'O CO ni ca rm nal
station to anot her base station; wherein the base station is a

now seni i ngMhas g, {5 xfpfl)r,_ e LR mmlpiatg PER{ nal .
" Anended g%eet IiEA/{%lEq 21 qnche{Bg? i on ﬁTS vvherel n
the infor matlcmlj Q l _d al:Lhe user data
has been received ftangihe riadirp nudi4€2¢A, on term by the base

station is a repor_I;AIrressa ,;P a doegg;\et in t-he user dat a.
+1+g}‘lexpi?—:q 1- 1._|_39)‘5 t Jj]“’e"P( 9“!'1:1) (8)

[00147] Itis to be noted that the average PER of the third protocol and the fourth protocol
may be exactly equal to the second protocol.
[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 serviilg 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 repeive a packet free of errors.

. [00150] In various embodiments, different protocols have been described with feference 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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17. The base station of claim15; wherein the information from which
it my beVa@ePH¥IIB4¢éd t hat the user data has been recei vEETSGMOHEGE
radi o communi cation term nal by the base station is the user data.
18. The base station of any one of china 15 to 17, further
conprising: an information request receiver configured to receive
fromthe qther base station a_ . request for informatioti. : 19. The

base st 8t5¥i Bybed ARQ FBAR Qhavherathe ransnrittest wagr dasmmay spontise forward error
further configured to transinit to the other base station the

i nf or naconir! castes G Apan frorhardr deee tiet dap abilitygus és ARIQ ERARR is. alDdblte
base station of any one of clains 15 to 19, further conprising: a
user datareaceemesto deetain oxent.Albhg sy the rdcoive® dfth ¥R dofretmblbahst amebase

station a request for transmssion of the user data. 21.The base

st at i oncdhsidelediaftetBived PropbRY, iSRERAIfSIrBdfrec A in the cases of ARQ. Furthermore, the
retransmitted packets may not be the same as that in earlier transmission. In addition, the packets
received from different transmissions may be combined in order to improve the decoding of the
user data.
[00151] It is to be noted that although with reference to the above figures, different protocols
have been described with reference to different celll-llar 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 Wiﬂ;l 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 scoi)e 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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| a. user ‘data transmitter c¢onfigured to transmt to the hePr %010/000166 '
li)ruaryZOII

station the user data requested fromthe user data requ ‘l”%%
"22.The base station of any one of clainms 15 to 21, further - ,
conprising: a radio receiver configured to wirelessly receive from
the radig ]com*runl cation terminal. 23.A cellular communi cation. system
‘conpr.i si n'g-—'%fast base station and a-second base stati-on, ‘wherein,
the first base station is the base s-tation of any one of clains 1 to
14; and - wWibatds ¢laimkéissecond base station is the base stati on of any
one of claims 15 to 22. 24. A nethod for controlllng a base station,
t he Met had - corrpr|5| ng: determning by a first determner O the base
..station V\?eth S S udatx% has, been received froma radio- . '
comfuni cat'i on’t &P ne?f”B p?sﬁ‘é base stati-on; determ ning by a second

det er.ni ner of t é froth which i
be determ ned’ dﬁ}?t ‘?Ee use d@f{}% &enﬁ&g%%g%%ed a’ftar%"’r% FRLTF R o 3
conmmuni-cat i on%g&&g{mgggorﬂm% -BE5Re %H.on has been recei ved from

t he other base station;. and transmttlng a tomsnitter of the base

station to thg sRgl QeEHMN Bkl - &e%mne%ethhmfbm%mlfgni \Oﬁii:ﬁﬁtd,a!g%e .

“whet her at | east one. of the base station and the other base stafi
determined that the user data has been rccewcd from the radio commumcatton tcrmmal

by another base station has been received from the other base. statlun, and
. a transmltter conﬁgured to transmit to the radio commumcatlon terming] information
i mdmatmg whether at lcast one of the base szatmn and the other base statlon has recewcd.
t_he user data based_ on at least one-of the result of the determmanqn of the first determiner

. and the result gf the determination of the second determtiner,

2. The base station of claim 1,
whexem the mfonnanon ﬁ-om which it may be detenmned that the user data has been'-‘ E
-recewed ﬁ'om the radio communicarion terminal by another base station is a report

message that dom not include the user data
" 3. Thebase station of élahn 1,

whercln the informatmn from which it may he dctermmed that lhe user data has been

reccxvcd ﬁom the radio commumcatwn termmal by anothcr base statlon is. thc user data
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has received the user data based on at | east one of the E&%ﬁcﬁgs %&%ﬁxgé?%
determining by the first deterniner and the result of the& determmng’ <" 5 .
by the second determner. 47 25. The nethod of. cl aim 24, wherein :
the information fromwich it nmay be deternined that the user data
has been r.eceived fromthe radi o, gonmunjcation terminal- by anot her
base staft on L& bpss piopof yLasefelemat Wfbes not include the user . data.
-26. The net hod, of, c|.ai m 24, wher ei ngit he informatjion fromwhich it may
be det er mi ned &P PHEY rffa‘i°§§ﬁ5 L e TTTrs 2R AT S8 EIReTE FReSTART P the
© communi cation termnal, X-anoth r. base -station %ﬁ t.he user dat a

TERA

b
27. The net hod™&° EHPBifa g tomingl, 465 s B fredetormpen et te
t 1ts- a W edden .to the.radi i gati on
Lernminal - i n BALE bis SRR MR BREE) o ButeRin Bar R T Mol e

user data has been received fromthe radi o conmunication termnal by
t he base station. 28. The nethod of .any-one of clains 24 to 27,

wherein the tmg&{mtc,m%%m&&lﬁgs agknow edgement nessage to the
e 1 of D!  fitod,©)

r adi o ‘_(':om'runl cation tem il Incase it is determ ned by t he second’
det er m ner t hgherbinfiRd ERfshafr {s &as%m foNrdnkmTEY 2B HEIaBE R Sl sdaf o %Qe
user data has been received fromthe radi o communication term nal by
the other basgdpt@hinonidits: Rl BCREV/RTs HéteHBidedyahd 8écoRR Qemlimdr e |

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

other base station,

6 . The b’asc-sta_tién of any c;né of claims 1 o 5, .
iw.hcrci,n. the transmitter is 'CQII}ﬁégu!jcd to ﬁ'ansrxiit'n negative u;:hiowledgément niessage to
the _}adio_ édmmunicat_ion terminal, in case it is determined by.‘_ﬂm' first determinér timt the
user.data has not becﬁ rc(‘:cived;i_i-qm the radio communication terminal .by the base
“station and it is d_etermiﬁgd bSr the second def.ermincr‘that iqfqrmat-ion from which it ma_y R
“be determined that the ﬁsét d_gta h;{s ‘been received from the rad:i;) coﬁ:n;unicaﬁon

-ferminal_ by the other ba_sé station has not been received from the other base staﬁdﬁ.

7. The base station of any one of claims 1 to.6, '
- wherein the transmitter is cbnﬁgqrcd to transmit a negative acknowledgement message to _

the radio communication terminal, in ¢ase it is not determined by the first determiner that -

L
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29. The net hod of -any one of claims 24 to 28, 48 wherR' Pgﬁ?;g:gg?%??

transniitter transnmts a negative . acknow edgement rressa%eév
radio corrununication terminal, in case it is determned by the
first determner that the user data has not been received fromthe-

di f t t terni ned
o0k b ComTun RSN Bk Rl SoRIRE ok F%‘ﬁ?‘r}\ﬁ? o e B e base
~ deter m ned t hé@am&ﬂ‘ﬁr H?ﬁrdeg:ﬁ%ﬁ of Bﬁqpls ngpgelte ed hgglehsg%ngggtﬁgninﬂ that

comuni cati.on‘term na base. station

recei ved fromgdheha@sdSém %&ﬁ iSth&f 5e0d3tcrt§ﬂc&r B& tﬁ?'ﬁ&?gﬂt{t’ Lasahggr% Racewe% from

dahlia 24 to 29, whereiin the .transmtter. transmts a ne

acl at ow edgenghtradiB s&AgtitAot REnhA%yOnE SEELIALL e
it is not determned by the first detyq}errnl ner ﬁdgﬁrht géeﬁ‘gEeB;%ved?’B L
has -been recebmacbaﬁgmhma@ﬁcheﬁnﬁgmmﬁgn cation termnal by the base
station for a pee-determined time and it is not determned by the
second. determ.ner -that information fromwhich it may be determ ned
~that. the user data has been received fromthe radio communication
Cterm nal 8by t Wkeshaationatmyshas] drimhhe % éehetcempiitad from t he ot her
base station for a-pre-determne/1 time,. 31.The method of any one of
claims 24 to ®&0infirmetidrereguesionganiigiredyto tranamis o thei atliger hyscasmtion faanquatt fop
requester of the base station to the ot her base statl on a request for.
i nformation. nformation.” - a

o, "I'He bhase station of é.laims further cbmprisiné*
an mfoxmatmn recewtr configured to receive the information rcqucstcd by the

- mformatlon requester

.10-. - The basc station of clanmSorQ _
) whcrem the mi‘ormahon rcquestcr 1s further conﬁgured to n’ansmlt thc rcqucst for’
mformation fmm w]'uch it may be detenmned whether the user data has been recewed :
from the rad:o communmauon taxmma.l by the other basc statlon in case the ﬁrst
- dctcrmmcr determines that the user - data has not been recewed from the radio

" communication termmal by thc basc stunon.

" 11. ** The base station of any one of claims 1 to 10, further comprising:

a4
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32The net hod of claim31, ‘further conprising: . . receivyin gg‘%%E%lO/OOOI%
i nformation 'receiver of Me base station the infornmati OX{GF%& Eer?YZOH
the i pformation requester',. 33.The nmethod of claim 31 or 32,.wherein

"the information requester further transmts the request for .
information fromwhich it may be determ ned whether 'the user data has -
‘beefi r eceived? MERANT EARISF Goxfumind P Cepprai te dhenpther basy statien ot feeveshtse -
station'in case the first deterniner determines that the user data

has not been FEE@syianofthepseE 4 r adi o comuni cation terninal b/the _
"base st at i_on 34. The met hod of any one of claims 24 to 33, further .
conpri.sing: transmtting by a user data requester of the base station

tothe o statlo t for.transm ssion of the user.
clati. gg EE%FE?T‘(SWQBP e ]ﬁﬂéifﬁ STEOPPTRE coMpr i sbag: recei ving by a
" user data recgl Verda?a user ata rFng ested by .t he

th
user ‘data reqfiester- ?ée‘sefh%ggr%’f%daﬁl ’pe?em %a K& T qaugs 7 thegusgg data -

wherein'the b A58 5&I.atlon is v. serving base statlon for the radlo
~ communi cati on Cerm nal . 37.. The net'hod of any one of. cI aims 24to 36,
“further conprising:

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

* wherein the base statfon is a serving base station for the radio comnminication terminsl,

14, - ‘The base staﬁo:i of any one of claims 1 to 13, further comprising:
_ @ radio transceiver configured to, wirelessly communicate with-the radio communieation -

‘terminal. -

- 15, '.-A base station colmpnsmg BT
| a detennmcr conﬁgured to determine whether user data has been roccxvcd from a radlo :
commumcanon tennmal by the: base statmn, and
" an mformatlon transmlttcr conﬁgurcd to transmlt mformatzon from. whlch it may be.
- determmed that the user data has been recewed from the mdm commumca’uun termmal
by the base station to another base station; |

' wherem rhe. base. station is a- nonusemng basc slanon for the radxo commumcat(on

* ‘terminal,

45
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Wi r el essly cormuni cat i ng. by a radio transceiver of the- sepgT 9110/000166
Fehruary 2011 -

with the radio communicatjon terminal; 50 A nethod for 8‘?1?‘?
base station, the nmethod Conprising: determ ning by a determ ner of
the base station whet her tlter dat a has .been received froma radio

communi.cat,i on m nal ase station; and .. transmtting by an
i nf or rmat ?%"’]n trjg‘ﬁg?'ﬁets?wn ePbase stati-on i nformat i on from which it

may be determ pned &1 he us dat.a has_ hee rec ed fromthe radio
comuni cati on whe Sicja, “HI% ﬁ'ﬁ% %ﬁ%e‘t &84t I’n'e‘f* upps Slata has been
st.ati on; wherejn. non- ser b se station for
the ra dl 0 co cﬁ‘,"ggﬁ"‘?ﬁ& élh%lgmgxflmcaﬁlon termmalsb the ﬂgse s%tlon Is a report message .
‘that does not include the user data, ‘ o

17.  Thebase sfation of claim 15,
whcrem the’ mformatlon from which 1t may be dctermmcd that the user data has been

recewad from the radlo commumcanon termmal by the base stauon is the user dat&

18, The base stanon of any one of clzums 15 to 17 fmther compnsmg
an mformatmn request reccwcr conﬁgurcd to receive from the other base statxon i

. Tequest for mfox_mano_n.

1‘9_. . The base station of clmm 18
- wherein the mformatlon transnutter is ﬁxrthcr conﬂgurcd to u-anamﬁ to the other base ‘

~ station the information reguested fr_om the information request receiver.
20, The Base stéﬁon of any one of claims 15 td 19, further éc:mpﬁsiﬁg‘ .
a user data request receiver conﬂgurcd to reccwe from the other basc station a rcquest for -

© fransmission of ﬂ:e user data.

21" The base station of claim 20, further comprising;
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39. The nethod of claim38, wherein the information fronF PET¥§322§KX23??'
be deternined that the user data has beenreeeived from ResiYe brdary
comuni cation termnal by the base station is a.réeport nessage t hat

does- not inc¢lude the-user.data. 40: The met hod of ‘ctai m 38, wher ei n

the inf.ormation fromwhich it (ﬁe determned that the user data .

has been  rechitesdat (BRTERE PRI, FAOSH o Ale Ghor kot FAsAn B9 tspfedata

. base statlon is th r dat§ 41, The naet hod of cIa|n138 furt her

conpri si ng: 'F@%@?@? %ﬁ A {8t FRBFSHEESH r equest recei ver -of the base

station fromthe other base station a recpiest for information.
" 42. The met hod-of claim41, .51 VWherein the information transraitter -
further transmits to the other base station the |nfornat|on requested
fromthe information request receiver. - -

22. - The base station of any one of claims 15 to 21, further comprising: -

a radio receiver confignired to wirelessly receive from the radio communication terminal,

.23, -A celluIar commumcahtm system corupnsmg’
“a first base station and a second basc station,
- wherein the first base station is the base station of any one of claims 1 to 14; and

wherein t'I-te second base station is the base station of any'qne_of claims 15 to 22. .

C 24, A m;::thod for coritrolling a bﬁsé ‘station thc" mcthed cemprisfng-'
- determmmg ‘by a ﬁrst detennmer of the base stauon whether user data has heen recﬂtved '
s from a radto commumcat:on termmal by the base statxon, L ‘
' detexmimng by a second detenmner of the base station whether mformanon from wluch'
it may be determmcd that thc user data has bccn rccclvcd from thc radto commumcanon.: ) .
terminal by another base stauon has been recewed from the other base station; and
' _transmlttmg by a transmtttcr of the basc station to- the radzo commumcauon termmall
' mformauon md:catmg whether at Ieast ane of the base stanon and the other ‘base station |
) has rcccnrcd the uscr “data basod on at least oné of the result of the dctcmmung by thc

ﬁrst determ.mer and the result _of tha detenmmng by the gecond ctetermmer. -
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. 43. The method of any one of claims 3.8 to 42', further cggn? P%Té%GNIO/OO%??
recei ving .by a user data request receiver of.-the base s BeRruary

the other base station a request for transm ssi-on of the user data.

. The nethod of claini 43, further conprising: transnitting by a user’

. data transmtter -of the base station.to the other base station the _

user dat 51 eqliRameER0d of G}ﬁ”t‘ﬁ‘e user data request .receiver. 45.The

nmet hod of any one of cl.ai s further comprjsing: wrelessly -
recei vi ng: bywé“’fF‘adt‘%“ﬁf‘éE‘é’i"‘tP °“bt"’ht°Hét Y B° determinsA that G e dithbpsobecn
conmmuni cation tern pal met hod f.or contyr a cellul ar

Cormruni cat i on™E§&t%! ﬁfmtth%m e FITHTEHoaHR il g% @?g? Hpsq EH RO F“"Q?’i‘\g

a first base stat station, the nethod .
conpri-si ng: Q%Fﬁgauﬁt%ﬁgf{)gﬁcusﬁrf *ains 24 to.37 for control I i ng
the fast base statlon and the nethod of any. one of clainms 38 to 45
for controlling the second base station. . 52° '

26. ' The method ofclmm24 '

wherem the information- from whwh it may be detérmined that the user data has been ,

recewed from the radio commumcauon termmal by another base stattou is the user data

. 27." The method of any one of claims 24 to, 26,
wherein the transmitter transmits an acknowledgement message to the' mdio
commmication tmﬁnal, in cade it is determined by the first determiner that the user:data'

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

.2'8-.‘_- Tiie method of any one of claims 24 to 27
wherein the transmirter transm1ts an acknowledgcment message' to the radio
commumcatlon tcrmmal. m case it is dctermmcd by thc second dctenmner that
information from which it may be: determined that the user data has b_een received from
the rad_ie eemmunication terntinal bjr the q’ther base st.tltiori. has bc.e_,n received from the

‘_ other base station.

29, . The method of any one of claims 24 to 28,
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30.

3L

32,

_PET/SG2010/000166
Received 22 February 20 11

'Awhcrcm the transmitter transmits a negatwc acknowledgement message 1o the: mcho

commumcatmn terminal, in case it is determmed by the first detenmner that the user data
has not been received from the radio confmmmcatmn termninal by the base station and it is

determined by the second determiner. that info'rmatiqn from which it may be -deterﬁnined

" that the user data has been received from the radio communication terminal by the other

base station has not been regeivéd from the other base statiox.

The method of any one of claims 24 to 29,

wherein the h'ar':smittér ﬁ'ausmits a négative ac!umw]cd’gcmént mcssagc' to the radio

communication termmal in case 1t is not determmed by the ﬁmt determmer that the user.. . B
' data has beenl reccwed from the. radm commumcauon termmal by the basc station for a
. pre-determmed nme and it is nof determmed by the seccnd derermmer that mformahou
. from which it may be detmmncd that the user datra has bccn received fmm the radlo.

: commumcanon tcrmmal by the othcr base statnon has bcen received ﬁ'om ‘the: cther base: '

statlon fora pre_-detqnmned nme. :

The methad of any one of claims 24 to 30, Farther c_oZ:ﬁj:risirig: .

tratismittiﬁg by an infom;'étiob. requester of the base station to thé othér base station a .

 request for information,

The method of claim 31, further compnsmg. )

. rccewmg by an information receiver of the basc station the mformat:on tequested by the

mformatlon requester,
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33

.34,

. 35,

36.

37,

: PCT/8G2010/000166
- Received 22 February 2011

The mathod of claim 31 or 32,

wherem the mfonnatmn requester further transmits the request for mformanon from
which it ‘may be detennmed whether the ‘user data has been rccelved ﬁ'om the radio

communication terminal by the othe.r base station in cdse the first determmcr dctermmcs

" that the user data has fot been recewed ﬁom the radio ‘communication terminal by” the -

base stanon. .

The mel’.hoﬁ of any bne of claims 24 to 33, further comp'ris'ing':

- transmitting by & user data requester of the base station to the other base station a request‘

.. for transnusslon of the user ‘data,

The method of claim 34 ﬁ.uther compnsmg.

reccwmg by a user data rccclvcr of thc base station the user data requested by the user

- data requester. )

' Thé method of any one of claiins 24 to 35,

 wherein the base station is & serving base station for the radio co:hmﬁnipatipn termminel.

The mg:thud-(').f any one of clﬁms 24'to 36, further éomprising:
wirelessly conﬂupibaﬁng by a radio 'traz'_lsé'eivcr of the base station with the radio

communication terminal.
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PCT/SG2010/000166 -
Received 22 February 2011

“38, A method for cdntro'lﬁng a base stafic;n, the method cb?ﬁprising:
detérminihg bya dé’t‘emﬁne; of _the i:asa s_l:ation whethér user data has been }ébeived from
_. .E't radio communication termina_l by the base station; ard .
transrﬁitting' b.y an informatién transmitter of the bésc station information from which it
may "be dete,rmmed that the user data has been rece:ved from. thc l'Elle commumcauon :
terminal by the base statzon to another base statmn
" wherein the base stanon is a non-servmg bzse stano;l for the radlo commumcatmn ,

'terrmnal

© 39, . Themniethod of claim 38, - -
’ wherem the mformatmn fmm which 1t may be determmed that the user data has becn'
reseived from the radio commumcatmn terminal by the base station is a report message.

that doss not mclude the user data,

40.  Themethod of claim 38,
" wherein the mformatxon from whxch it may bc detcnmned that thc user data has bcen '

© received ﬁ'om the radm commumcauon termmal by the bnse station is the user data,

41, The method of claim 38, further cofupﬁsiﬁg:
S r;c_:_céiving By an information réhuc;t.rcccivpr of the base station from the other base
stition & request for information. :
42.  Themethod of claim 41,
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43,

45,

46. -

‘ mformanon requested from the mformatton request receiver:

PCT/8G2010/000166
Received 22 February 2011

wherein the mf‘ormuhon m:l.nsnutter further transmits to the- other base stanon the

&
Vi

The method of any orie of claims 38 to 42, further comprising;

receivipg by a user data request receiver of the base station from. thé other base station a

“request for transmission of the user data,

"I‘hc method of claim 43 further compnsmg

. transnnttmg by a uscr data transmitter of theé base stauon to the other base station the user

data requested fro:;n— the user data rcquc_st [eccxvqr. '

The metho& of any one of claims 38 to 44, further comprising;

' wnrelcssly reccwmg by a radio recewer of the base statxon from thc mdxo communication g

terminal

A method for controlling a ccllular commumcatmn system, the ceI]ular commumcanon

system compnsmg a ﬁrst base station and a sccond busc stuuon, thc method compnsmg.
the method of any one of clauns 24 t0 37 for controﬂmg the ﬂrst base stanon, and

tha method of any one of clau'ns 38 to 45 for. conu'olhng the second base station.
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