1 METHOD AND ARRANGEMENTS I N A TELECOVMUNI CATI ON SYSTEM TECHNI CAL FI ELD
The present invention relates to a nethoq and arrangenents in a

5t el ecommuni cation system In particular “it relates to a method and
arrangenments forMulti UserMul tiple-Input-Miltiple-Qutputsignalinginthe

t el econmuni cati on system BACKGROUND 10In the cellular tel ecomrunication
systemwhich typically conprises, as illustrated in fig. 1, a core network
1, a radio access network 2, User Equipnments (UEs) 4 and base stations 3
multiple transmt antennas can be used for achieving high data rates in
vari ous ways. A multiple-input-nultiple-output (MM channel is forned if
al so the receiver has nultiple antennas. One application in such a setup is
to strive for MNGHQB AMQRMT\@;EMBNIAS BY hd]EéE@QMMUBQCM"m MY8TEYg on
several |ayers which neans that the information is transmtted on several
bit streans the information is spread in the spatial domain, substanti al

i nprovenent in _data rate can be achi eved under favorabl e channel

condi tions. ThiSGRENIGH EH’:Is‘?ngl e user M MO (SU-M MD) since the data on
several layers. s intended for a single recertver/‘igljser/UE/term nal . Figure 2

shows an 20 exé’lrl?‘fil aregyt '"B%(L"é’“str%{?tfsonozﬁ R AOf t PETECRF RN € ant ennas
23, that | s Str asisghihiuhiagidnisySem Mhlehioniald: fetred ted Mgthed b Zangdsenghown i n
figure 2 several | rs 22 ar m tt ingle UE 21. In figure 2
the UE is alsoq?ﬁaﬁ%ﬁ?ttﬁﬁﬁ t§m§W§ %ﬁg" @?QF?%ngo §§NWBgseWeré | ayers.

The t el ecommunitdabmannsyihemieray be a LTE-system which is an evol uti on of
the UMIS. 25 The nunber of sinultaneously transmtted |ayers depends highly
on the properties of the M MO channel. Because of for exanple fading,
usually the M MO channel does not support nore than one |ayer transm ssion
to a single UEBAUKGRPDUMNID s the data rate and neans that spati al

mul tiplexing gain is not 30possible. To still reach high system capacity it
m ght be bégef ile thg|celldarttelagpamynication system which typically comprises, as illustrated in

fig. 1, a core network 1, a radio access network 2, User Equipments (UEs) 4 and base
stations 3 multiple transmit antennas can be used for achieving high data rates in
various ways. A multiple-input-multiple-output (MIMO) channel is formed if also the
receiver has multiple antennas. One application in such a setup is to strive for high
15  peak rates to a single user. By transmitting on several layers which means that the
information is transmitted on several bit streams the information is spread in the
spatial domain, substantial improvement in data rate can be achieved under favorable
channel conditions. This is called single user MIMO (SU-MIMO) since the data on
several layers is intended for a single receiver/user/UE/terminal. Figure 2 shows an
20  example of a base station 20, with multiple transmit antennas 23, that is transmitting
in SU-MIMO mode to a single UE 21. As shown in figure 2 several layers 22 are
transmitted to a single UE 21. In figure 2 the UE is also transmitting to the base
station 20 using several layers. The telecommunication system may be a LTE-system

which is an evolution of the UMTS.
25

The number of simultaneously transmitted layers depends highly on the
properties of the MIMO channel. Because of for example fading, usually the
MIMO channel does not support more than one layer transmission to a single
UE. This limits the data rate and means that spatial multiplexing gain is not

30  possible. To still reach high system capacity it might be beneficial to transmit



2 only alimted nunber of |ayers to a single user and instead schedul e
several users on the sane physical resource (e.g. tine - frequency - code
tile) and use the spatial domain (layers) to separate the users. In
essence, layers belonging to different users are transmtted on the sane
physi cal resource. Even if the 5 channel to a particular user is such that
it does not support multiple layers, which neans that it is not possible to
transmt nultiple layers to that particular user, spatial multiplexing gain
on a system | evel can be achieved as | 08g as the user can efficiently
suppress the layers transmtted to the ot her users. This technique is

sonetines refer al ) 10 especially
attractive in h{;rﬁ I@agﬁsn(q:}é{hér?#g% W &0 ﬂ%&? u%étafq/génsffggfg‘eﬁ‘ge Beé@réfi bed in -
3GPP RI -063130, uses;p@ttmm\mlysrwmaurms@rg bet wefesqudddy - abdk 186 i ME2 f or

~downl i nk precodj nsmt ,antennas”, Ericsson. TSGRAN
WG | #47, Nov 2“"9%”%%% (gfy&@) ‘O%Paﬁ“t‘ge@%“ s R AR el BR0. with

nul tipl e transndifferanit @ﬁﬁa@e a@nsmitted onsthe sans rphystmahgeslonrcME%l\/le@de to 15
nmul tiple UEss 3lghamiRl &N pddiculd 3, diff yer 34.35 and
a p icu A\Suépgé’vghchgh ‘gh‘%g no su? rarP lépleﬁ

36 is transmitted to each ¥Pyure 3 each
UE i s al so tran¥hifh mpag th%ltt'héotmwlstoattanann E@Ituﬁe gerslid marpantculh:ayers In

the Long Ter m Exl i (7B SLANGAL Il 100 BT BEERRd NS, 1.5y a0r eement

20 on the support of t there
will be the posSthbtan %fVC‘F@IYsémPECEﬁ e leyerd yarssmlttedhmblbtwﬁen usdieSEhig wo nodes.

Each UE (user/ rngggiqgu€ns sdr@iimkd etf d one | ayer.
There are basicall )9 thrsee m R\FE Ny_ UR@ %@supgwwﬁﬁtgg an((jjl'scusm on:
251. O assi ¢& seﬁ%f'é@“ﬂ?\?rla%‘lvérh“ htl¢aﬁ|seenac@se\s@1 (YISDI\M)Né oserscz@rdeeirla¢ded ant enna

array setups desotpped @631?{@? Pé!n { "JW} %U?ﬁ )
Eri csson. TSG ys Qa%ﬁlpa” ero- OI’CI ng earrgorm ng

described in 3@!3‘1‘13&1 ‘0'7]??&’0"'"3' E)éteaisl‘!é'ﬂbeUlZ@‘TmmF(ﬁﬂmnna;" MESicMoNOT$Gr DL
E-UTRA", Freesqelie wignkannaiciob. QRS shlRCaRAMMR br #4881 SuiolBpch 2007

with multiple transmit antennas 23, that is transmitting in MU-MIMO mode to
15 multiple UEs 31, 32 and 33. As shown in figure 3 different layer 34. 35 and 36
is transmitted to each UE 31, 32 and 33. As illustrated in figure 3 each UE is

also transmitting to the base station 20 using different layers.

In the Long Term Evolution (LTE) standardization process. there is agreement
20 on the support of SU-MIMO and MU-MIMO in the downlink and that there will
be the possibility to semi-statically switch between these two modes. Each UE
(user/receiver) can in the MU-MIMO mode receive zero or one layer. There are

basically three proposals for MU-MIMO support under discussion:

25 1. Classical space-division multiple access (SDMA) for correlated
antenna array setups described in 3GPP R1-072464, “MU-MIMO for
E-UTRA DL", Ericsson. TSG-RAN WG1 #49, May 2007 .

o

Zero-forcing beamforming described in 3GPP R1-071510. “Details of
Zero-Forcing MU-MIMO for DL E-UTRA?”, Freescale Semiconductor
30 Inc, TSG RAN WG #48bis, March 2007.



3 3.Per user unitary rate control (PU2RC) described in 3GPP R1-060335,
"Downl i nk M MO for EUTRA", Sansung, TSG RAN WG | #44, Feb 2006. 5It has
not yet been decided which schene to support and many remai ning details of
t he standardi zati on of MJM MO are hence | acki ng. One problemthat occur
regardl ess of MJM MO node is how the UE is to know the power offset

bet ween a power reference like for instance reference synbols (RS) and data
synbols transmitted to the UE. The base station has a certain transmt
power of 10 which a certain anount is Udsed to transmt data synbols to a
particular UE. The power offset indicates how nmuch power that is used to

transmt the data 3SY nrelation t r.ef nce. This power -

of fset is needed Ih (r;gr%(rj‘el?er ”8“%{)%%?":““8%@Péﬁghﬁesafé‘?fﬂdwgﬂ?é‘d 46A33he LI E when
- hi gher order nodul at i BowalighxeiOsfol EKEFRAS, KAMLI, TOGTRAN Wghess, oesler :
nodul ati on schenes ar sed. The 15 power offset can vary dynamcally
because of different power settings at the base station also referred to as

Node B or eNode B. In case of MJ}M MO, the power offset can however also
fluctuate because of a varying nunber of nultiplexed UEs on the sane

hysi cal respur [ v l e be
cqual 1y di v dedﬁiﬁo“ﬁgﬁbéiﬁskégéﬁ g A RS

nmode. meani ng | ¥dke yaderdizpion afMURENIQ e derde lfthslga@@emlNcmmaeR@dr SUMVARY
I't is thereforeregdidieR] FMUNINBEBIES Gty ﬂh?\(@ﬁs' B M \{»lvgxeoﬁélt' mpr oved

solution for 25 MJ M MO si naI i n% in a tel econmuni cation systemfor
obvi ating at | e2$6YeeB GrROVSF '@c $encgdire domisstance nefdrepeeotyimbats. (R¥hend darent i ve

sol ution to thisgmeod ubithfidso IR GD AN Bade@USiE Rls SdMh M dbiDESIPRAl Tty as

much as possible . in order to support MJM MO operation an 0 reinterpret
any si gnal itfg i WigLE SHRID Feget it Heed 19 Ganseit dﬁ@éd@é‘)'f bra pagiquiagE. The

power offset indicates how much power that is used to transmit the data symbols
in relation to the power reference. This power offset is needed in order to
support efficient demodulation in the UE when higher order modulation
alphabets like 16 QAM or other higher order modulation schemes are used. The
15  power offset can vary dynamically because of different power settings at the
base station also referred to as Node B or eNode B. In case of MU-MIMO, the
power offset can however also fluctuate because of a varying number of
multiplexed UEs on the same physical resource. The available transmission
power may for example be equally divided among UEs scheduled on different
20  layers in the MU-MIMO mode, meaning less power per UE when several UEs

are multiplexed.

SUMMARY

It is therefore an object of the present invention to provide an improved solution for

25  MU-MIMO signaling in a telecommunication system for obviating at least some of
the above mentioned problems. The inventive solution to this end intends to enable
reuse of SU-MIMO functionality as much as possible in order to support MU-MIMO
operation and to reinterpret any signaling in SU-MIMO mode that is not needed for
MU-MIMO.
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More specifically a first aspect of the present invention relates to a

met hod for Multi User Miultiple-Input-Miltiple-Qutput (MFM M) signaling

fromMiltiple-IlnputMiltiple-Qutput MMD antennas of a base station to one

of a plurality of nobile termnals of a comunication system where the

nmobile termnal is configured for 5 both Single User and Multi User.

Mul tiple-Input-Miltiple-Qutput (SU-M M and MJM MD) signaling nodes, The

nobile termnal is also configured to switch between the nodes, wherein the

nodes have partly shared signaling. A figst step of the nethod conprises

identifying SU-M MO signaling, which is redundant for the MJ MLMO node. A

second step in the met}g,q% conprises reinterpreting bits of the 10

redundant si gnal't Mg SR B R figlersrecy pGINE Argsanh ingentian irdmes mssoahat e Ml h

MJ M MO node. AUshi MiltpleeRpiiMEINEe TR O dviLS | Mt ia signaling

about the reint %lﬂtr.gt @ti onp f thg redjt}nggr?tsMgﬂtogg#%@gng'ﬁgg‘u t’tﬁ’%f’ﬁ%‘ﬁ'

conprises a fourth RUEpPEF MMEnasnigs ping besrestatiom tassoef apbdaliy bh nivhHd MO

rode by using t hemielsrurarietataiadyadanb i mifiAASRANG Aanseh of the

~ present |nv§ﬁt| g&rrﬁlﬁtg‘g to a radio base station in a commni catton system
ltip et ?)

conpri si ng ernind: Myltie Vessc MultirleNanvoMutinlefnamst (B1-MiMgnaid ng t o
one of a pl ural MYMMOodinakng efofsnalhs @dle GARTLHUE %%ot&nggkﬁai %t%wer
an

and Multi User i pl.e-1nput-Miltjple-Qutput (SU-M MO 0
si gnal i ng nodes ,Ntldgi‘\%eenrte1e Pﬁ%gbaé%relgtté% mdEs ddYRopardesharadasignaking: Asfiist skn iy

bet ween the nodds.melind aongeises MastingnPBU Mk BAAMeSLARAL RuADH kDGPaSE:
station further %(4 SE54 % suﬁ{(}al i ng node conparator neans for

i dentifying, S mod& s Mgifsdmd RFPuRithenmetiod eamprigesnreinteapreting- s MD teode. A
rei nterpretihg redendsntisignalirgotoprorHERS sib@ling BifsthRLAT, bdobgiedivlid: OU-1M80
redundant si gnla:,[lnj)&g& %%og[*%r i.se] Si gnal i.ngCt 25 information, associated with
MJ-M MO node. Furtheér means i'h ‘e Bad ds & plpanthesUR Yir aimsating ehoumthens f or
i nformng via segtearetagpntd thdrediBamtionst THBeth Qi ﬂﬂhﬁ‘ér%%?ﬁ&e% Qo Rh &%le)o
redundant bits Mq“@"ﬁ ar,llngt(ri]l‘% i nf or mat i on @?"ilOCi ated wth MJM MO ore by
using the reinterpretad requnamtass vih MiEMIMGyimode by isig the reinerppstads ent

i nventi on rel atreduntlant hitsrobi | e termi nal conpri si ng

Mul ti pl e-Input-Miltiple-Qutput (MM) antennas configured for both Single
User and MHYi User Multiple-Input-Miltiple-Qutput (SU-M M and MJFM MO
signaling nodes wherein the nobile term nal conprises neans for sw tching
between 5 the /se@sd asprst mhdbs pawitnigveiot [riylashas ed radi@nale RgionThe anobi | e

term nal furthepmeanPiios &Sstdn L&SSIVEr ns f ecejving fromthe base
station information about§a Ry nf’es%"ﬁr"é@@F'i’%i’"@?‘”ﬁ@i%h&%&Wétﬁmwwt s. By
usi ng the receif¥eignatingne one héa pbindlite of @pbilenedmigdlsadr @aBENES @S ERY
information assRE! Ayed, W E}%]: I\%MQ D node by recei yj tg)e rei pterpreted
redundant bits. There is also Mg %ﬁ%ﬁ“ﬂt%{)&p@t&ﬁg%w T@r%{{hw{’)’ﬁ)ﬁet ed
redundant BPt s sigadling modes. iwitsrthmbisestatibocimptrises medntf@r sviehiag befesH the
redundant SU- MMRsbits . nddie 1LONENLL00 Nas, the .advant age of enabling sinpler
i npl ement ation and, fevver' ’ 1 11% ;Bdrtq)y snaréd signaling anrzi 16}1 base station {urther

comprises. a signaling mode comparator means for identifying, SU-MIMO mode

signaling which is redundant for MU-MIMO mode. A reinterpreting means is also

present for reinterpreting bits of the redundant signaling to comprise signaling

25  information, associated with MU-MIMO mode. Further means in the base station is a
transmitter means for informing via signaling to the UE about the reinterpretation of
the redundant bits and signaling information associated with MU-MIMO mode by

using the reinterpreted redundant bits.
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options in the communi cati on system The latter is particularly inportant
for 15 facilitating testing that equi pnment conplies with standard. By
possi bly using codebook subset restriction in conbination with
intentionally scheduling several termnals or UEs on the same physi cal
resources (resource elenents), MUM MO can be efficiently supported, at

| east for SDVA (Space Division Miltiple Access) and correl ated antenna
arrays, when the termnals or UEs are 20i nforned of the power offset

bet ween the power reference and own daga synbols. 25 6 BRI EF DESCRI PTI ON
OF THE DRAWNGS Fig. | illustrates a cellular tel ecomunication system
wherein the present invention may be inplemented. SFig. 2 illustrates a
base station dpebist ARECLi 9 BELPRASHID iBIEon Filges ® il hefsler latwisal scopwsisinst at i on

operating in NhiNIMRIRItipR.Quipdt t ng in
SU-M MO node anﬁimgu- [ﬂp tlp tﬂle: NIM@) Jnﬁcgﬁar%a{bgrsglgw?(g Jog{ Sﬁ% |ehg to
enmbodi nent s of2"f h&lu ééséhtMPWV@HPE’%TM““FJ?IQJOU@UQ |(SHSYIPesnd Mb)s?é”‘éf)htl on

according to eihathzmRideswhdreih BR MRS Wdhinh NYORIMER Means for switching between
S the modes, the modes having partly shared signaling. The mobile terminal further
comprises a receiver means for receiving from the base station information about a
reinterpretation of redundant SU-MIMO bits. By using the receiver means, the mobile
terminal also receives signaling information associated with MU-MIMO mode by
receiving the reinterpreted redundant bits. There is also means for interpreting the
10  reinterpreted redundant bits using the information about the reinterpretation of
redundant SU-MIMO bits.

The invention has the advantage of enabling simpler implementation and fewer
options in the communication system. The latter is particularly important for
15 facilitating testing that equipment complies with standard. By possibly using
codebook subset restriction in combination with intentionally scheduling several
terminals or UEs on the same physical resources (resource elements), MU-
MIMO can be efficiently supported, at least for SDMA (Space Division
Multiple Access) and correlated antenna arrays. when the terminals or UEs arc
20 informed of the power offset between the power reference and own data

symbols.

25



10Fig. 7 illustrates a nobile term nal according to enbodi nents of the
present invention. DETAILED DESCRI PTI ON The foregoi ng and ot her

obj ects. features and advantages of the invention will be 15apparent from
the follow ng detail ed description of preferred enbodi nents. The present
invention relates to a cellular teleconmunication systemas illustrated in
fig. I. The present invention sets forth a nmethod and arrangenents for

Mul ti User Multiple-Input-Miltiple-Qutput signaling in a tel econununication
system The basic 20 idea of the preséent invention is to utilize the fact
that MJM MO and SU-M MO share many simlarities. However they are

currently cl asgif iﬁ?ﬂ) i i % t _nobdes, but there is alot to
gain from expl ol Fﬁgg e 2@%&3@%?#@;$ g&&&&ﬁ the two nodes for reducing the
nunber of signaling options. This would not only nean sinpler

i npl ementation of transmtters and receivers but it will also facilitate

testing 25of 111PMe r ptfulfills the standard. .7 the
precedi ng nat?ﬁ% sha#%wﬁg°§@f§é§%ﬁﬁ®?%ﬁ%ﬁ@b%%%%ﬁﬂ“ﬁ%%Fﬁdggwﬁﬁ“gmgepp
standard code "H¥ER IMEHBMdE r ecommends, anong the preceding matrixes in the
codebook, sgps?t of precoding matrix fromthe codebook to be used by the
Node B in gos it ¢ dlustpsadiestat@pppsrrtivie is FHAdMQoiodns. Based on e.g. the
antenna configuration of the 5 base station the base station can further
confine the p?u'egcgéll}‘ﬁtéat??&tq"’?ecséaé‘ogQP%?:‘t‘igd'i‘MLhMtIWQ Elet o a subset of the
recodi ng mat ki in_the codebook. This technique is called codebook
gubset rgstrigi'gﬁhmfgﬁg’sﬁ§ E"ﬁ&@ﬁmgﬂﬁggﬁ”@@%ﬂ%@&ﬁWHﬁuﬁﬂgﬁQfW%ﬁt t he base

station has tg;si ' [ | ternative precodipg matrices to the UE from
ich the UE LB FaCaHant s FEATh b SuBREREe B il FEendr

Fig. 6 illustrates a base station according to embodiments of the present invention.

10 Fig. 7 illustrates a mobile terminal according to embodiments of the present invention.

DETAILED DESCRIPTION

The foregoing and other objects. features and advantages of the invention will be

15 apparent from the following detailed description of preferred embodiments.

The present invention relates to a cellular telecommunication system as illustrated in
fig. 1. The present invention sets forth a method and arrangements for Multi User
Multiple-Input-Multiple-Output signaling in a telecommunication system. The basic
20  idea of the present invention is to utilize the fact that MU-MIMO and SU-MIMO
share many similarities. However they are currently classified as two quite different
modes, but there is a lot to gain from exploiting the commonality between the two
modes for reducing the number of signaling options. This would not only mean
simpler implementation of transmitters and receivers but it will also facilitate testing

25  ofequipment to ensure that it fulfills the standard.

When transmitting in SU-MIMO mode or MU-MIMO mode a precoding matrix needs

to be selected by the base station for the transmission. According to 3GPP standard



By utilizing the agreed working assunption of codebook subset restriction,
al nost everything from SU- M MO node can be reused for MJM MO node as | ong
as it is not explicitly forbidden to schedule nmultiple termnals or UEs on
t he sane physical resource. One thing that needs to be added to the MJ M MO
15 node is informng the UE at a fast rate about the previously nentioned
power offset between its data synbols and the power reference. This m nor
nodi fication seens at |east sufficient for SDVA for correl ated antenna
arrays and a nunber of related setups.,An alternative to signaling the
power offset to the UEs, is to signal the total nunmber of nultiplexed UEs.
20 The present invention adds support for MJ M MO node signaling such as
power of fset shgprasadivg marixshalli be seipciivmMEesdne anatiggs (i a SGPBistasjlard hat i s

ded f ) . . M- M MO
not needed foreohdhbdyk M QW@E&%a@@t &%tl{ﬂ&ﬁé@o?ﬁg%ﬁt N%E?H £€6o%9 Sa

node signaling information such t& that
‘the 25 signals&brehtfiisscoding smirixchiom e qodebaek tebet léed)bhé}e Nfaile)}i n@Ops)bber of f set

| evel s such asygkafidnt &v@ﬂxlm@&ra%ﬂ@s"on@ a@és&ﬁo@@g/ e oifedn ﬁ%matl&owetrhe of fsets.
The transm ssion rank, i.e. the nunber of transmtte a &rs s one exanpl e

of such undsedsSuRIDhs bassAlariprcas fuher @qménmbemem'm@neqﬂsyle%@edsth@o

support a |imyee 4 5A8EHrSR SHecddtaknfBles UEmeEélo&e‘i)obk@eﬁ\J@Ehn@c{u%%@dn@&a
matri ces not needed because 30of e.g. application of codebook subset

restriction c&RIGPYOSHE! restictianrésing wdpbeaketrbset gestrigkipmgeprsubatithaabase t ti ng

antennas at t hetilNoBRBo 3 Ate XM HRiiveSprEdaink Rthuks t@e URRSH WLPRe  ank in
SU- MLMO node requires essenti aIIy two bits. The transm ssion rank is

signal ed in t e FBRIPTAR" eerbatgsiatige i s scheduled, i.e. 5 possibly for

each sub frane. These bits can be reused when transmtting in MJM MO node

to e.qg. indi cate a four-level power offset instead of the transm ssion
ower .of f set steps

may be used B VHETE] s PRE B eumilinef SFPE bR PEISRE Lo the
factors 1/4, hrnmstéwk@tlmrﬂrdmsmmmr)mndimgu l:teoelfsedllfo; MUHMIRIO tnote &nd one
scenari o usi nioregade” BUREIET ibials) & ARAUE S Do AT P B IGHE beant onner o
and a unifor thelsamaph;atcalayso(utdleﬁ())nmamgnlgu Beeds twheealdeengbhheeMemremMOspaci ng,

si nce thiggantenn nf J ra{l P, TR it ssible to nmulti X up to four
5
UEs on thé phys) C%I lg{;%éngmg"tlhe ata slt(xaeaboutptge previotisly mentloned %ow

offset between its data symbols and the power reference. This minor
modification seems at least sufficient for SDMA for correlated antenna arrays
and a number of related setups. An alternative to signaling the power offset to

the UESs, is to signal the total number of multiplexed UEs.

20

The present invention adds support for MU-MIMO mode signaling such as
power offset signaling by utilizing SU-MIMO signaling (i.e. bits) that is not
needed for MU-MIMO operation and let them be re-interpreted as MU-MIMO
mode signaling information such as the power offset signaling. Note that the
25  signaled power offset can be relative to other varying power offset levels such as
data to pilot power ratios and/or measurement power offsets. The transmission
rank, i.e. the number of transmitted layers is one example of such unused SU-
MIMO signaling since the MU-MIMO mode only needs to support a limited
transmission rank per UE. Bits used for precoding matrices not needed because
30 of e.g application of codebook subset restriction can also be

reused/reinterpreted.



15 Simlarly, for the case with two transmtting antennas up to two UEs
can be multiplexed in M}M MO node and there is hence a need to signa
power offset factors 1/2 and I. In the case of correlated SDVA, four

di fferent beanform ng/precoding matrices are typically needed, since the
ot her precoding 20 matrices in the 2 Tx LTE codebook are not relevant for
this antenna configuration. The 2 Tx codebook in LTE has totally nine

el enents, which neans that five of the el enments never need to be signal ed
tothe UEL As illustrated in fig. 4 fogir bits 40 are reserved in SU- MLMO
node for signaling 25 fromthe base station to the UE which precoding
matrix that the UP should choose from In the case of MJM MO node only two
bits 41 are needed for signaling to the UE which precoding matrix that the
UE shoul d cho the two bits 42 are therefore

r edundant andolsr?gvglf(Wél‘r@SB?tQ“%@mﬁ’é’éﬁmt“&e WodsRap 2p Rempbnsiengreobiict o the UE
9 A 4 Tx NodeBraastiesiumaraiet inpSOiMiNd® dmbdet @qnm pRediRlPf wer BEs -l ari zed

L T S A T A A S
possible té p@pﬁsdﬂmfoceerchexhlﬁfrmle Heesfoas cantbg rdueedseiparahenitthg indas-s and to
utilize the t onal olarlztlon for ortin to two | ayer
transm ssi on Mr eac?cia%UIt:Q eﬁ‘lemﬁ'cﬁ‘x 5U° (P&]’Sfjogﬁghé‘gteﬂ‘geﬁp%ncl uded in
the LIE st andanauhnzaiomcugnkp’rrhmﬂs& orta@hfﬁaaemt gnamnérﬁy eéte/maﬂﬁhs ppetr dffsansni ssi on
rank (number ?%Bst gﬂﬁg]u%ez‘]g? lheysnmsﬂest casg&jxe éjlowﬁre% segbogrlés;{oorl M NO in the

consi dered se our preco nting 2 Tx
beanf or m ng ofeceat 4,0, dr2 andtli correspadifigin fwirrthlee, tvayed oxterra\nisnlb)&!di on and two

precoder enmg al, .l a Nsmssion single rank
transm ss?gn Sre Q%Wgy Jrh'srvyog'?:da? i g"é‘??s%tap?hcaﬁge%éd& mi e §r dual | ayer
t ransm ssi on, Smbﬂal\a&s{l Mgltelebmceqmmwwh keight besmfreadsdnd a'hmnﬁmheads to a

total of 4* 4+ pr e%'O @?Té%rgstva\yw n 1#}( ené’?pﬁém ns%n%ettlbl n%i fferent

conbi nati ons o nt's ur rent 5M MO
codebook. Thecqpdigenatiof fnelas itpysstbde momblitlnleml upite Howt Bles on plasgliybical dynami cal |y
varyi ng, powepesﬁjg sets to formthe overall power ratio. Referring to figure
5, one aspect 0 He present invention relates to a nethod in a radi o base
station ifpga communi cation systemfor Milti User Miltiple-Input-Miltiple-

Similarly, for the case with two transmitting antennas up to two UEs can be
multiplexed in MU-MIMO mode and therc is hence a need to signal power
offset factors 1/2 and 1. In the case of correlated SDMA, four different
beamforming/precoding matrices are typically needed, since the other precoding
20 matrices in the 2 Tx LTE codebook are not relevant for this antenna
configuration. The 2 Tx codebook in LTE has totally nine elements, which

means that five of the elements never need to be signaled to the UE.

As illustrated in fig. 4 four bits 40 are reserved in SU-MIMO mode for signaling
25  from the base station to the UE which precoding matrix that the UE should
choose from. In. the case of MU-MIMO mode only two bits 41 are needed for
signaling to the UE which precoding matrix that the UE should choose from. In
MU-MIMO mode the two bits 42 are therefore redundant and may therefore be

used to signal the power offset to the UE.

30



2 0 Qutput (M>M M) signaling via Miultiple-Input-Miltiple-Qutput (NMEMO)
ant ennas between the base station and one of a plurality of mnultiplexed
nobil e term nals supporting both Single User and Multi User

Mul ti pl e-Input-Miltiple-Qutput (SUM MO and MFM MD signaling nodes. The
MJ- M MO nodes can for instance be SOVA, zero-forcing beanform ng or per
user unitary rate control (PU2RC). The 25 communi cation system supports
swi t chi ng between the nodes which al so have partly shared signaling. The
met hod, which is shown in the flowhart in figure 5, conprises the steps
of: 10 502 Re-interpret or re-define Bits i.e. data bits, of the
identified redundant signaling to conprise signaling information,

associ at ed W t A 4V NGdVD afle@liy seRP3iVidddan®d b Baildler aledipolidi@d habmker pret ation
ol di e redundant bits i gnal 1 nformation associated with

. 204 Sign I |
M- M MO node by 20 §oRoseny Sg?‘éf‘ﬁg‘é?ﬁ?ye‘feé’anqﬁélﬁ‘h 8 M -MIMQoreraiiopde enbodi ment
of the nethod teeanedhiangirs @ret §pacdar @S ebelbildu@ph®Ni id PRsibRIY A SU-M MO
node signali ng.fe a%t €3S tfo t.ransm ssij OF r ank éi gnaﬁl,i ng and rﬁrecoder el ement
si gnal i ng. AccOFErity PFUM IS Ne AbtaraisHRe WErsne otrsdiatrortioaat o the 10
present i nvent patanizatias fod euppbfting dip te thorid@ntrarSkiisMoVDreasleUs | Dead Ty
information i syt ej [ pr.et gto conpri.se. r of fset between a power
ref erence and %%?‘ al%oe;/?@gfoé)g 0ps egp aggﬁ@ef@?]%ﬁpﬁﬁf?‘aﬂﬁﬁ@*%B%Pm?eé%é9 ence can
for instance benref & dacets pebedrsmisIibe rind gnirhier @ thadnine@niyes). gnal i ng
information cap. al so i,n _an t:ﬁ g@ di ment be reinterpreted to conprise the
total nunber © ‘“ﬁ?]az Cf)r‘ljﬁb?(?(p?oé ey'@ ﬁi‘ﬁa‘“’s .CO“ISWSF%SSF%’Pn‘?%‘ﬁé)PE"tde{%”M} M MO node
bits may be simeratiedlontzenevhen implemei@hgi2ried beamf@mirgdin €@dh polarization
10  for single layer transmission and two precoder elements for dual layer
transmission. For single rank transmission, a two bit power scaling offset is
needed while for dual layer transmission, only a single bit power scaling is
needed. This leads to a total of 4%4+2*2= 20 combinations, which fit well into
the 64 different combinations of precoder elements and rank in the current SU-
15 MIMO codebook. The power offset may be combined with other, possibly

dynamically varying, power offsets to form the overall power ratio.

Referring to figure 5, one aspect of the present invention relates to a method in a radio
base station in a communication system for Multi User Multiple-Input-Multiple-
20 Output (MU-MIMO) signaling via Multiple-Input-Multiple-Output (MIMO) antennas
between the base station and one of a plurality of multiplexed mobile terminals
supporting both Single User and Multi User Multiple-Input-Multiple-Output (SU-
MIMO and MU-MIMO) signaling modes. The MU-MIMO modes can for instance be
SDMA, zero-forcing beamforming or per user unitary rate control (PU2RC). The
25  communication system supports switching between the modes which also have partly
shared signaling. The method, which is shown in the flowchart in figure 5, comprises

the steps of:

501 Identify SU-MIMO mode signaling which is redundant, i.e. not
30 needed, for a MU-MIMO mode signaling.



Anot her aspect of the present invention relates to a radio base station 60
in a conmuni cati on system The base station 60, which is shown in figure 6,
has Multiple- 20 Input-Miltiple-Qutput (MM) antennas 65 for enabling
signaling to at | east one of a plurality of multiplexed nobile termnals
(not shown) and supports both Single User and Miulti User

Mul tiple-Input-Miltiple-Qutput (SU-M MO and MJM MD) signaling nodes. The
nodes may be SDVA for correl ated antenna arrays setups. zero-forcing
beanforrning or per user unitary ratej;gontrol (PU2RC) or other MJ} 25 M MO
nodes. The base station further conprises neans 61 for sw tching between
sai d nodes and signaling node conparator neans 62 for identifying redundant
SUM MO node si gnal 1RgRe- iérPretasr 1sedefied hiteirprdetackitst of e idersifiedviredunder M MO
mode. The r edundandignalihdvh Vo piadRighhi i dh bithi6RRsshQlcecd Wih MRV Abfe. 1O
transm ssion rank signaling and/ or precoder elenment signaling. The radio
base station 60 al 50 lhfasn BRI Mol RintddeHRANT 11R3edulant 88T i Ning bits of

t he redundant signaling to conprise signaling information, associated with
the MJ-MLMO node. SDHeSilvhil Nhidonatioh sdsepivddi agh i MUNMMADI @BddTBY Gap&Lise a
power of f set betwergﬂtea ﬁgql\er rdef rence (e.g. reference sympols (RS)) and
the power Used to TPSHSRTY edut ﬁmgﬂ'fﬁbol s. Alternatively the M;M MO
signaling information conprises the total nunmber of nultiplexed term nals.
The base station also conprises transmtter means 64 for informng the UE
5 about the regj i J J ignal in

i nformation ag’sg%%”ﬁg%ﬁk"t‘ﬁquﬁkﬁh%agﬁﬁ%@h%?ﬂﬁ%ﬂ %gglrtbf‘%thgrrég# ered
redundant bi t SU-MMO Nopdel piEnative erelategnial irangmissibrorankt sigmalimgudnd precodemst ance

be the power @1@1‘1@1@5%85“4@9&9&'%?“0Q)];leteﬁﬁag%iﬂt@rhso n@tme‘a{o%. emtlérhin L&4gd on the

physi cal resource. I0Yet” another aspect e plresen inventfon relates to
mobi | e t et i nBiesepbinvepien ghsbid¢sified redundaht YO-MIWMQ otede sigadigrinformdtiogisr e 7, has

Ml tiple-I npu?e‘lﬁd\ésilﬂ)xreﬂ.e@ Lof’éogf)rrigé:'% R%Mr'%@s t%%x@@??ov&?ef‘ r%%%ﬁ%gfg%gyr%%{'ﬂ %lgl €

User and Multi User Miltiple ut-l\/lfftlpIeO_J put
si gnal i ng nodeksaidpae eppitels Thapovws repimectcar for drstaptcaltcadlesmeesymbolsr Tlaey s

(PUERG) or ot fon el e am: SN PhroRRliol S5h M 12 aKoll EmbRifial B e
means 71 for EURYRIARH O beampsien thedotrbdumberRel ted anttipsued taminddgeThs gnal i ng

can for ipst apGeFrekdNMUIMINMOARSH DiE Hhy' BOKigal EN ARG AR %mp’épﬁsgder

el enent signaling. Receiver neans 72 is al so provi deél ien t he nobi

termnal 70 f%?f‘ed?'@éei ving froma base station (not shown) information about
a reinterpretation of 20 redundant SU-M MO bits. The receiver neans 72 is

further configured to receive signaling information associated with MJM MO

node by recein%i n]% t he reif n}t1 erpreted redundant bits. The MJ M MO signaling
i nformation nBYPESARRIEE AN BlRET JFYEER FA!Telon? d2PBvReFe Fatia 8Ade {e. g.
reference syndginfun(cBRRn)syand. ThebaROMRIon 86 8chitH0is ERARSHIZu QX! RasMIRALS -
Al ternatiyely, ttﬁ WM MO SII%[‘S' ing informatjon may
20 “Input-Multiple-Output (M ) anténnas 65 for enabling signaling to at least one of a
plurality of multiplexed mobile terminals (not shown) and supports both Single User
and Multi User Muitiple-Input-Multiple-Output  (SU-MIMO and MU-MIMO)
signaling modes. The modes may be SDMA for correlated antenna arrays setups.
zero-forcing beamforming or per user unitary rate control (PU2RC) or other MU-
25 MIMO modes. The base station further comprises means 61 for switching between
said modes and signaling mode comparator means 62 for identifying redundant SU-
MIMO mode signaling that can be reinterpreted to be used with MU-MIMO mode.
The redundant SU-MIMO mode signaling can for instance relate to transmission rank
signaling and/or precoder element signaling. The radio base station 60 also has

30  reinterpreting means 63 for redefining bits of the redundant signaling to comprise

signaling information, associated with the MU-MIMO mode. The MU-MIMO



25 conprise the total nunmber of nultiplexed termnals. The nobile term nal
al so conprises neans 75 for interpreting the received reinterpreted
redundant bits using the informati on about the reinterpretation of
redundant SU-M MO bits. 30The invention herein disclosed provides
significant advantages by proposing a way [O supporting MJM MO by reusing
as nmuch as possibly of the signaling 12 functionality from SU-M MO node.
By using codebook subset restriction in conbination with intentionally
schedul i ng several UEs on the sanme physical resources (resource el enents).
MJ M MO can be efficiently supported, at |east for SDVA and correl ated
antenna arrays, when the UEs are infornmed at a high 5rate about the power
of fset bet vveeﬁ'&“ﬁé‘gdbﬁﬂé}‘d‘ﬁoéﬁ‘é}yé@wﬂ%mmn offset elsperboipswerTalreheeviert | on is

however not | irBfeferst @ﬂb@%)&@ﬁid Ql@rpro@'leﬁtsgdjt at%ﬁﬂﬁ%at@ gnﬁgcﬁs Altek r;[amrfr?
applicabl e regﬁlr ss of MJ Th of si
enabl es si npl sMEMEN tigral g '&?‘?ﬁ“‘ﬁ&%\ﬁpmé@s% éKVVerot@mlm@ns of mmﬂtfp@xsq/st em

The_ latter is tﬂﬁlﬁnfalsC’ﬂle&ﬂ’aEe}’stétmeﬂsBQBﬁa xflééf tern@:ﬁlnle} ;n@tds %Q f&ﬁﬁfo'npq ilhgtqta
equi pnent orrpgl es, W th standard,. No? hat al ugh term nol 1D rom 3GPP
LI E has be§ Y ”?erfe'ﬂ‘ﬁf%e‘ﬁﬁ'oé‘c?fd%Feéu'td@“‘é&‘éﬁw Flwlmentpnwm ﬂ@nuat{:(hl s

shoul d not be x\Sme‘Van‘ﬂlMO%éderlgl by ﬁﬁq&ﬁteébtetédhn%dmm\éﬁn&llso"Fhé %@led he
af orenent i oned Oﬁéstem her wirel ess systenms may al so benetit from

expl oi ting thé& Sgualipg Jndormation conldh for finstaner kscthe soiver, Ofﬁatrftrh@? powter of he

invention is mohinaleGRS&aRultlpldxeSbi {hﬁbﬁﬁxcﬁl%ﬁgﬁé@l ink as it nmay be applicable
for uplink transm ssion techni ques as well

10 Yet another aspect of the present invention relates to mobile terminal 70. The mobile
terminal 70. which is shown in figure 7, has Multiple-Input-Multiple-Output (MIMO)
antennas 74 and supports both Single User and Multi User Multiple-Input-Multiple-
Output (SU-MIMO and MU-MIMO) signaling modes. The modes may be SDMA for
correlated antenna arrays setups, zero-forcing beamforming or per user unitary rate

15 control (PU2RC) or other MU-MIMO modes. The mobile terminal 70 further
comprises means 71 for switching between the modes. Redundant SU-MIMO mode
signaling can for instance relate to transmission rank signaling and/or precoder
element signaling. Recciver means 72 is also provided in the mobile terminal 70 for
receiving from a base station (not shown) information about a reinterpretation of

20  redundant SU-MIMO bits. The receiver means 72 is further configured to receive
signaling information associated with MU-MIMO mode by receiving the reinterpreted
redundant bits. The MU-MIMO signaling information may comprise a power offset
between a power reference (e.g. reference symbols (RS)) and the power used to
transmit data symbols. Alternatively, the MU-MIMO signaling information may

25  comprise the total number of multiplexed terminals. The mobile terminal also
comprises means 75 for interpreting the received reinterpreted redundant bits using

the information about the reinterpretation of redundant SU-MIMO bits.

30  The invention herein disclosed provides significant advantages by proposing a

way for supporting MU-MIMO by reusing as much as possibly of the signaling



Means mentioned in the present description can be software neans, hardware
means or a conbi nation of both. 20Wile the present invention has been
described with respect to particul ar enbodi nents (including certain device
arrangenents and certain orders of steps within various nethods), those
skilled in the art wll recognize that the present invention is not limted
to the specific enbodi nents described and illustrated herein. Therefore, it

is to be understood that this disclosure is only illustrative.
25Accordingly, it is intended that theignvention be limted only by the
scope of the clainms appended hereto. 13 CLAIMS |I. A nethod for a base

station for M u | tiple-Qutput, MIUM MO, signaling
from Ml tiple- Fﬁ%&uﬁﬁ/& f{\% %b%\déﬁ ey ngﬁwﬁﬁ%swﬁetaem@@nsn station to
one of a pl ur aPdmbnagpn rmllbl inentiewriy saksuliog s&zeﬁ@m%xﬁ%ls@ﬂeﬁiﬁ i@m confi gured
User Wil pl o ames s P PR oMM e Uit svmporivtiasiesng
CEnflgured tF SRSb o bmitgfgfgandnmnmmssvmheﬂﬁun?s?imﬁﬂméggfhagﬁ_partly
shared signal i pg.abbhieh n entifyin

si gnal i ng, whi ch 18 rgggndgnFQQ%Bh%ﬁhw%ff Rkﬁqﬁﬁﬂg Ogﬁ% ééﬂﬂ%%%pretlng
(502) bits of FHiaiifhvehgsindan ris na i ng information,
associ ated w th ML M D éveﬂ-)(?g ogr? Erilng)nég%%g? Ve ats tﬁnga PEPRPhal via

si gnal i ng aboul Mehe ‘H’é‘ ??P@ﬁﬁaéﬁil%pwww@equedundant bits; and

15-signaling |ﬂ] rratl on £504) associated wth MJ MLMO rmde by using said
igh reuse of signaling enables simpler implementation and provides fewer

options in the system. The latter is particularly important for facilitating testing

10 that equipment complies with standard.

Note that although terminology from 3GPP LTE has been used in this disclosure
to exemplify the invention, this should not be seen as limiting the scope of the
invention to only the aforementioned system. Other wireless systems may also
15  benefit from exploiting the ideas covered within this disclosure. Furthermore,
the invention is not necessarily restricted to downlink as it may be applicable for

uplink transmission techniques as well.

Means mentioned in the present description can be software means, hardware

means or a combination of both.

20 While the present invention has been described with respect to particular
embodiments (including certain device arrangements and certain orders of steps
within various methods), those skilled in the art will recognize that the present
invention is not limited to the specific embodiments described and illustrated
herein. Therefore, it is to be understood that this disclosure is only illustrative.

25 Accordingly, it is intended that the invention be limited only by the scope of the

claims appended hereto.



reinterpreted redundant bits. 2. A nethod according to claiml. wherein the
redundant signaling relates to transm ssion rank signaling and/ or precoder
el enent signaling. 20 3. A nethod according to claiml or 2. wherein said
MJ M MO signaling information conprises a power offset between a power

ref erence and data synbol s. 4. A nethod according to claim 3,
wherein said power reference is reference synbols. 25RS. 14 6. A nethod
according to any one of the previous clains, wherein said reinterpreted
redundant bits are signal ed whenever the termnal is scheduled. 7. Aradio
base station (60) in a conmmunication systemconprising Miultiple-Input- 5
Mul tiple-Qutput, MMD antennas (65) for signaling to one of a plurality of
nobi | e term nals and configured for both Single User

Ml tiple-Input-MhiiR! e-Qutput, SUM MO, and Multi User

Ml tiple-1nput-M tlple Qut put, MJ M MO, signaling nodes, wherein said base

station conprisg ; NG, Jeen, sai es, Sai.d nodes
havi ng parrFy sh%?ggmgigﬁg%%ﬁig&CQn%ﬁﬁﬂbg?ﬁpggme %égg‘gQgﬁf m@“%ﬂﬂrther

conprises: -a ¥M{af “&Tﬁé@ MGWBEH&M@M#M@W@GQNM and@nisl dfya Btge

SU-M MO nodes sns@arrahltago WNHCh bi5rafi§d
reinterpreting ne é? orﬁrgpﬁtggq@gﬁﬁﬁg&g&%; 0 %%F m“ﬂﬂhd&ﬁ?’
signaling to ¢ gué"él dieH §W§|e| Hf%rthN@r’ﬂpua%mmla@e@uwScLhMIXMOMaM:) nmode,

15-a transm tt evuireass 0dlpld-Qput-l @pRIGELE aivh QAR ST sfsg?\‘!al%c el ity of

term nal s about
configured to switch between said modes, wherein said modes have partly shared

signaling, the method comprising:

10 -identifying (501) SU-MIMO signaling, which is redundant for the MU-MIMO mode.
and reinterpreting (502) bits of said redundant signaling to comprise signaling

information, associated with MU-MIMO mode,

-informing (503) the mobile terminal via signaling about the reinterpretation of the
redundant bits; and

15  -signaling information (504) associated with MU-MIMO mode by using said

reinterpreted redundant bits.

2. A method according to claim 1, wherein the redundant signaling relates to

transmission rank signaling and/or precoder element signaling.

20

3. A method according to claim 1 or 2. wherein said MU-MIMO signaling

information comprises a power offset between a power reference and data symbols.

4. A method according to claim 3, wherein said power reference is reference symbols,
25 RS.

5. A method according to claim 1 or 2, wherein said MU-MIMO signaling

information comprises a total number of terminals.



the reinterpretation of the redundant bits and signaling information
associated with MJM MO node by using said reinterpreted redundant bits.

8. A radio base station according to claim7, wherein the redundant
signaling relates to 20transm ssion rank signaling and/or precoder el enment
signaling. 9. A radio base station according to claim7 or 8 wherein said
MJ M MO si gnaling information conpri seda power offset between a power

ref erence and data synbols of said one of said plurality of nobile

inals. 25 : [ tion.according, to.clajm7 or 8
;[M?;n ei ?\1 sai d wlﬁﬂqelt\%%sﬁcgnlgﬁ%ntg a?f%?) g? ﬁgﬁeéjﬁevé%%cﬁ?lglés%aelf&%f R RetSs
terminals. 12duntantdiiislaee ¢igratddnahenesmpid tsinmigal is scheduled. .

Ml tiple-1nput-Mltiple-Qutput, MMO, antennas 5 (74) configured for both
Single User Multiple-Input-Miltiple-Qutput, SU-MMO and Multi User

Ml tiple-1nput-Mltiple-Qutput, M}MMO signaling nodes wherein said _
mobi | e term ralA calipbisesationaws) (74 rorhMinBMidiciiskeh Bgh SRihIIRges, said

nodes havi.n 1 shar signal ing, and wherein said nobile termnal
further cérrgr g@gl,eyqu@-ﬂa i PeeAR e ferrsignalipe te @é@pﬁﬁm@ut‘fiht@mftmg\glbase
station: i nfieniTRi§ e 8burd T8 IURHESRER! Bld My gﬁk’-}%ﬂ MM P ES:
signaling information assqcirat ed wth %/%-?/% l{/%ﬂlrlmhéﬂgl rece’ﬁjvel nLglp.lslal &P .
rei nt er pr et edNQurfardniMudii t §J§erahﬁllﬁple—lnpmm?ple(ﬂlﬁput{ driféjlgnﬂeﬂ(p{ ﬁgn:ﬂ@gsal d
reinterprete j £ y..using the infor i on ou e
rei nt erpret a?? %O(r?fg’o§ réhus%{(ﬁia%tsg§ﬁ%ml I@%HBW?.means @ for swiching betwéen said
modes, said modes having partly shared signaling, and wherein said base station

10 further comprises:

-a signaling mode comparator means (62) for identifying, SU-MIMO mode signaling
which is redundant for MU-MIMO mode,

-a reinterpreting means (63) for reinterpreting bits of said redundant signaling to

comprise signaling information, associated with MU-MIMO mode,

15  -a transmitter means (64) for informing said one of said plurality of terminals about
the reinterpretation of the redundant bits and signaling information associated with

MU-MIMO mode by using said reinterpreted redundant bits.

8. A radio base station according to claim 7, wherein the redundant signaling relates to

20 transmission rank signaling and/or precoder element signaling.

9. A radio base station according to claim 7 or 8, wherein said MU-MIMO signaling
information comprises a power offset between a power reference and data symbols of

said one of said plurality of mobile terminals.

25

10. A radio base station according to claim 9, wherein said power reference is

reference symbols, RS.



13. A nmobile termnal according to claim 12, wherein the redundant
signaling relates to transm ssion rank signaling and/ or precoder el enent
signaling. 2014. A nobile termnal according to claim12 or 13, wherein
said MJM MO signaling information conprises a power offset between a power
ref erence and data synbols of said one nobile term nal. 15. A nobile
term nal according to claim 14, whereili said power reference is 25reference

synbol s, RS.
1. A radio base station according to claim 7 or 8, wherein said MU-MIMO signaling

information comprises a total number of terminals.

12. A mobile terminal comprising Multiple-Input-Multiple-Output, MIMO, antennas
5 (74) configured for both Single User Multiple-Input-Multiple-Output, SU-MIMO, and
Multi User Multiple-Input-Multiple-Output, MU-MIMO, signaling modes wherein
said mobile terminal comprises means (71) for switching between said modes, said
modes having partly shared signaling, and wherein said mobile terminal further

comprises;
10  -areceiver means (72) for receiving from the base station:
-information about a reinterpretation of redundant SU-MIMO bits;

-signaling information associated with MU-MIMO mode by receiving said

reinterpreted redundant bits, and

-means (75) for interpreting said reinterpreted redundant bits by using the information

15  about the reinterpretation of redundant SU-MIMO bits.

13. A mobile terminal according to claim 12, wherein the redundant signaling relates

to transmission rank signaling and/or precoder element signaling.

20  14. A mobile terminal according to claim 12 or 13, wherein said MU-MIMO signaling
information comprises a power offset between a power reference and data symbols of

said one mobile terminal.

15. A mobile terminal according to claim 14, wherein said power reference is

25  reference symbols, RS.

16. A mobile terminal according to claim 12 or 13, wherein said MU-MIMO signaling

information comprises a total number of terminals.



