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

5t el ecommuni cati on system In particular lit relates to a nethod and
arrangenments forMulti UserMul tipl e-Input-Miltiple-Qutputsignalinginthe

t el ecommuni cati on system BACKGROUND 10In the cellular tel ecommunication
system which typically conprises, as illustrated in fig. 1, a core network
1, a radio access network 2, User Equipnents (UEs) 4 and base stations 3
multiple transmt antennas can be used for achieving high data rates in
various 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 IMEMHODANBARRANGEMENTS NS ANMHIECENMUNBZATIGN SYETEMNG 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 mprovenent in data rate can be achi eved under favorable channel ,
condi ti ons. ThiEECENE2AL €EEDPNngl e user M MO (SU-M M) since the data on
several layers is intended for a single receiver/user/UE/termnal. Figure 2
shows an 20 exidwplpesot mvbatipe selaes oo 20,methadh ard| afrpigememtaninia ant ennas

23, that isetr %g$;' | I own in
figure 2 se\?ergﬁé ayé&ggggﬂgégﬁykgﬁéﬁpgf%kﬁﬁ%tghggﬁgpgﬁbékgﬁéﬁ?ﬁpfigure 2
the UE is al so fer alduftit t Usg t dMultide-bpseMsitialet@unpR0 sighalgeseirer dhe | ayers.

Iﬂe bﬁkgconnunhgg%kgﬁn§&§%ggagﬁy be a LTE-system which is an evol ution of
e :

BACKGROUND

10  In the cellular telecommunication 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



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 transmission to a single
UE. This |limts the data rate and neans that spatial nultiplexing gain is
not 30possible. To still reach high systemcapacity it m ght be beneficial
to transmit 2 only a limted nunber of layers to a single user and instead
schedul e several users on the sane physical resource (e.g. time - frequency
- code tile) and use the spatial domainlayers) 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 supPdY e Iiiledinymben efylayess towh single weetrand tisedad istheidgle noerapossi-bl e to
transmt multi ph@rs'(ﬁ)&ﬁé §an{e(})hS'B@z¥l r&*@ﬁrrcé Y. RneUSEL quenﬁagatcjoaé til %ntd'L&l: exing gain
on a systemlev can be achieved as |ong as the us can etficrently
suppress the Ia@‘@ﬁ&a“ﬂ'd&ﬁ?fﬁ davers) topepasate éleh'é‘?fs Us esssnceTlyess badaiginigdqee i s
sonetines refer mﬂdreﬁtous%ss | thdnsMaRE M WSQWA}{}/M Bk SEvehOiregpeci al Iy

attractive i %h | oad scenarios with man ive users as described in
3GPP RL- 063130, “haagied i i Ragighlar eéﬁmaﬁ?@dhalbétdmerwtwmatnmu'smﬂmm for

downl i nk pr ecodivhigh Gi&is@Ra i hbr fd4ible td mmttm@mlswa% to thef prRBRP- TSGRAN
WGL #47. Nov 2006. Fl ure .3 shows an exanple of a base station 20, with

mul tiple transni¥" SARHRYEPIoXINg g4in on pSYYem Iexelicer P achicyedrs lnam tode to 15

nul tiple UEs 3lyseBlanaéficidmly Afpphdiowm la?er§ 'uQHsrnﬁtté’d & {HeedipdtustRY fis 34. 35 and
36 is transmttedq to each UE f 32 and As illustrated in figure 3 each

UE is al so tranSHMEF Ay SaRelimes refamed @taét'l"ﬁﬂ usey MEY'QgM MIMOnandligyers. | n
t he Long Teram Espdcitlly @tiratlivEE l1$§1138ﬂ6§c@laﬁ@§ WiIR nAhPe&Re - usdr 8 @séribe@gr eenent

20 on the suppart M MO in the downlink and that there
will be the posgl%’ﬁ){P 'ﬁ/ 4\%9@) %SIE'FN;L‘?‘*U&?"PR?”%‘W begheepdiiear PHMMQ wo nodes.
Each UE (user/ rfecedwitink peBdihg) sjdi@nsMhtViMOamee: 4G EEAGEG. ascone | ayer.
There are basi als for MJ)M MO sup ort under di scussi on:

251 . C assi cal C‘g&gwé?\ﬁz ’g‘% %Sq FIsHe é'l?é‘@sa"(%mﬂ?f Oﬁ&rbaé%F‘F‘&"a%Oed

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 .

[

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.



antenna array setups described in 3GPP R1-072464, "MJ M MO for E-UTRA DL",
Eri csson. TSG RAN PPGE #49, My 2007. 9. Zero-forcing beanform ng descri bed
in 3GPP R1-071510. "Detail s of Zer o- Forcing MJM MO for DL

E- UTRA", Freescal e Sem conductor 30Inc, TSG RAN WG | #48bis, March 2007. 3
3. Per user unitary rate control (PU2RC) described in 3GPP R1-060335,
"Downlink MIMO for EUTRA", Sansung, TSG RAN WGL #44. Feb 2006. 5It has
not yet been decided which schene to support and many remaining details of
the standardization of MJM MO are hencg | acking. 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
synbol s transnittéd tRerubre utiary Thecdraok(PYRBRC) descriles ia 3GEP (Rai060835ans i t

D ol ar e She  poTiahlit, BIPA o EBTHASedhfluld SIRMANARGR (AT ° (0 2

particular UE. The power offset 1ndi is used to
transmt the data sym®6s in relation to the power reference Thi s power
offset is needed in order to support efficient denodul ation in the UE when
hi gher order rmdul ation al phabets Iike 16 QAM or ot her higher order

nmodul ation s s are sed. The 15 power offset can vary_dynamcally
because of ff &é‘f‘”@%‘f’?‘f Whyeh %ﬂ’e't“h‘@ SBRPoE 28t HRpyiFRingts delerred to as

Node B or eNodeofBhe §tﬁd6ﬁ&&|&f0f%mm afeMenRAMRIng0OhS plobeANhdivRYer al so
er of nmultiplexed UEs on the sane

fluctuate because fa{@[i Qg
physi cal resour 5%3 Pem? IS F dHE p%We‘f“%SﬁefRS’f"efekqff'Fbl e be
equal Iy divi deobmng pdugr saThrenkel 1I8€@ feninsthidk@t@RANce symbols (RS) and data

symbols transmitted to the UE. The base station has a certain transmit power of
10 which a certain amount is used to transmit data symbols to a particular UE. 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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20 layers in the MJM MO node, neaning | ess power per UE when several UEs
are multiplexed. SUMVARY It is therefore an object of the present invention
to provide an inproved solution for 25 MM MO signaling in a

t el econmuni cati on system for obviating at | east sone of the above nentioned
probl ens. The inventive solution to this end intends to enable reuse of
SU-M MO functionality as nuch as possible in order to support MJM MO
operation and to reinterpret any signaling in SU-M MO node that is not
needed for MM MO. 4 Mre specifically, a first aspect of the present
invention relates to a nethod for Milti er Multiple-Input-Miltiple-Qutput
(MJFM M) signaling fromMiltiple-InputMiltiple-Qutput M MO antennas of a
base station to Nmesmstifigaljylaufirad dspact of therplebdneinvertish méHuSs @fa AethQTRH Mufift | on

system where t for i th S| n |l e User and
Mil ti User Ml tlri%flgmlmr%i ﬁ’ﬁjr&mﬁ?le' 'waﬁ%? I@@"ﬁr‘ﬂ? li"@‘ﬁal ing
modes. The nobi MWMWM lVlilMOa#rE@nmwﬁa gasr:edmb»o t®hd 6Na PairvREBf hidsildrodes,
wherein the nodeémm i gn step of the nethod
conprises identif QN%HQ M"ﬁg&n %3’%'“ F 6'% fngot Ieﬁ[ﬂ’n‘&%ﬁn‘f cprfiguged o M MO
node. A secofd &f p'S"P&'P Hﬁ@ angt mu: U&mMulsals L e -VE Ltk e - etntpng(ﬂlll MIMYS atdhe 10
redundant si gnabMunsie M g i for t.io OCI ted with

MM MD mode. A third ot ep | ("Hft Ogésneq'?'h "(r}%llle T t‘H’é ‘8‘%1 s¥ftthhal i ng
about the reint Bftjypestths mefesofherhio the thaded diate imnﬂ)s shaTdaiesngﬁahﬂrgook first Ethﬁbf

conpri ses a foufiehnetoan: f i associat e
node by using the reint Q%Flﬁsggﬁég%]ggr@h{)@ Lg%]i 'c cdh u':%ﬂg&r “Eﬁ the
present inventi MY -MEY1Q raede; @ secordchitep lbalsaemstl@d ccmprlses mmmﬁy siatdfae system

conpri sing Ml tjeBhi@adiy gr ot nt.enn ing to
one of a plural |e \ gf[ % l I"e tdé)m Olﬂg&gh co%'mﬁraéﬁ)cia?% ) 'ﬁh[@l ﬁ@?‘j Q User
and Multi User e |“b|"érdl ﬁﬁmt"l NAA triephiog IOt forn 3@ thamamg Mb\Dxhe 20

si gnal i ng rTDdeSr,emw&ﬁ‘Et@n&nk@” tpéiﬁgu:ﬁfaﬁltﬁlgmlfe ﬁ&éﬁﬁh&%%ﬂns iseQ'a 13 WI tghi nfg

bet ween t he nodes. The nodes havin art are ing 1 base
station furt hers‘fif’ﬁh‘}ﬁ' nfqgmatiop %ﬁsgﬂmﬂ wgh Mdé/llmpmdatbo'rumams réxmx:rpreted
identifying, SUeddnMatpede signaling which is redundant for MJM MO node. A
reinterpreting means is also present for reinterpreting bits of the
redundant gisgnaling to conprise signaling

A second aspect of the present invention relates to a radio base station in a
communication system comprising Multiple-Input-Multiple-Output (MIMO) antennas
for signaling to one of a plurality of mobile terminals and configured to both Single
User and Multi User Multiple-Input-Multiple-Output (SU-MIMO and MU-MIMO)
20  signaling modes, where the base station comprises means for switching between the
modes. The modes having partly shared signaling and the base station further
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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25 information, associated with MJM MO node. Further means in the base
station is a transmtter neans for informng via signaling to the UE about
the reinterpretation of the redundant bits and signaling information
associated wwth MJM MO node by using the reinterpreted redundant bits. 5
A third aspect of the present invention relates to a nobile term nal
conprising Multiple-Input-Miltiple-Qutput (MM) antennas configured for
both Single User and Multi User Miltiple-Input-Miltiple-Qutput (SU-M MO and
MJ M MO signaling nodes wherein the bile term nal conprises nmeans for
swi tching between 5 the nodes, the nodes having partly shared signaling.
The nobile termnal further conprises a receiver neans for receiving from
t he base st at i4nhirdhaspearadfi tha padsautmeennai ndl@Esp et ahotol @.fmnﬁﬂcumtwﬁmg SU-M MO

bits. By usin v nobi |l e tefm o_receives,

si gnal i %g i nf g‘?’ﬁgﬁ e'hﬁ)%ggsglgleaﬁ et tV\M E’E%M“N?f‘ h%“rﬁ‘f/l fqﬂ@g} gingl§ Ysse

rei nterpreted anédMualariisebi MB!IIprHB[ISl&-MIHtuﬂé Qmpmee(ss MIMOI nher pueiimg) t he

10rei nterpret u5| ot or. mati on about .th

reinterpr gt at S%nglgg%g ‘R'h é'?% r?)’f"? comfﬁ'éesl"he\?%&’f 6‘%"%‘5@%“‘6’6%dvant age
of enabling sithpinedes; ﬁlrpllmdenhamg)parayudhzfrmﬁgnanpg iMSmbwettbxauﬁ:ﬂﬁmmicati on
system The | Q:Brrngrr se% r&@irvgll .%EJm fonbclln:ce(_fI n F‘rg‘nqtthe %Fﬁgﬂfgr? ﬁgorh%géi)%gykt ostl

that equi prent les wth's possi %ubset
restriction i meleteqmtaman pOredyridarkt SURMEMIO tmseB)l gsufgahteduéwmgn@wefeaiobtler m nal s

or UEs on the r can be
efficiently s&%@gﬂ ggmcg@% eag&?yéq%gf%ggggm 5&%%& B/Db)Access)
and correl at edecamnenhareamragcgd redhendartt Hodts.t Brerd sadl® oeankHsr aoreepraﬁhol thé or med of
the pover ;9f f $&heBRiNCRAuIAG BitdMaking &hé rrﬁﬂ%?au@rpdangwmga;e%ter&e O8LS of 2

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.
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6 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 illustrates a cellular

t el ecommuni cati on system wherein the present invention may be inpl enent ed.
5Fig. 2 illustrates a base station operating in SU-M MO node. Fig. 3
illustrates a base station operating in MM MO node. Fig. 4 illustrates
bits used for signaling in SU-M MO node and MJM MO node. Fig. 5
illustrates a nethod according to enbodi nents of the present invention.

Fig. 6 illustrates a base station according to enbodi nents of the present
invention. 10Fig. 7 illustrates a nobike term nal according to enbodi nents
of the present invention. DETAILED DESCRI PTI ON The foregoing and

ot her objects, tures and advantages of the invention will be 15apparent
fromthe foll o%é‘ﬁ% %%Q%JMPEJOH&EFH&PM“GNG& ef erred enmbodi nents.

Fig. 1 illustrates a cellular telecommunication system wherein the present invention

may be implemented.
5 Fig. 2 illustrates a base station operating in SU-MIMO mode.
Fig. 3 illustrates a base station operating in MU-MIMO mode.
Fig. 4 illustrates bits used for signaling in SU-MIMO mode and MU-MIMO mode.
Fig. § illustrates a method according to embodiments of the present invention.
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  of equipment 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



The present invention relates to a cellular tel econmunication system as
illustrated in fig. |I. The present invention sets forth a nethod and
arrangenents for Multi User Miltiple-lInput-Miltiple-Qutput signaling in a
t el econmuni cati on system The basic 20 idea of the present invention is to
utilize the fact that M}M MO and SU-M MO share many simlarities. However
they are currently classified as two quite different nodes, but there is a
lot to gain fromexploiting the cormonality between the two nodes for
reduci ng 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 equipnent to ensure that it fulfills the standard. 7 the
precodi ng mat rth« pebalidg haris ehaicbeegdicbled Mopr greécding gndifides iiC @ SGPR stand4aPP

standard code bqgok. C reco nds, anmong the precodin rixes in the
odobaok, 5 <GB FoolEH MG e G KN SRR PG HEbRked by t he
Node B in possubdeeofSirtneioy atri0dnwn lthedodéboakn s0beSse®d B theBase B passigle t he
antenna configu @IQPPdOf IPS 5 hase s atéon thﬁ ba§e stq&kon.can further
confine the progSHichydMYipk faasnuzyqnsy Baspd Py egn he galeqnpa sondigiiation o the o
precodi ng rbat rbaseesation thicthesecatieh cakfurtieh tén fine the Pregoding Mattiads seldciivadiethe ok
subset restriGgtidon i.ng .code book subset restrictign ns t.hat, the base
station has tgh%?b%éﬁg?éﬁéwngﬁ’Pﬁ&?ﬁU%*ﬂ?&EdﬁFﬁ6°%ﬁﬁP?QE iqus i} fFLetE £ r om
whi ch t he UE cadeboelc it nebtrintion.t Usinghendb dsek sitbadtiresmrictidh) meBys thati the basag t he
agreed workin i.on of codebook subset restricti | nost, gyerything
from SU-M MO %It)a?y g%ﬁ&ﬁ' ?Ie%ggrdg ?Bnragmrﬁﬁoﬁfﬁgn'%a AR f*‘SﬁJEF ggm?%'fghs&ﬁot
explicitly forlfi cdeecotnmesd tveedtoltte bad ttdtiph.e t ermi nal s or UES on the sane
physi cal resource. One thing that needs to be added to the MJM MO 15 node
is infornmlfy the UE at a fast rate about the previously nentioned power

of fset between its data synbols and the power reference. This m nor
nodi fi cation $ehdlizie thegreed prarking aprumpiien sDiebetk absetargtidtivnant enna

arrays and a puiReEveRkhihEhéth SU-FRUBARodeAM BY LBl INE-NIMS nibaakd ng t he
power offset to the UEs, is to signal the total nunber of nultiplexed UEs.
long as it is not explicitly forbidden to schedule multiple terminals or UEs on

the same physical resource. One thing that needs to be added to the MU-MIMO
15 mode is informing the UE at a fast rate about the previously mentioned power
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 UEs, 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.



20 The present invention adds support for MJM MO node signaling such as
power offset signaling by utilizing SUMMO signaling (i.e. bits) that is
not needed for MJM MO operation and |l et thembe re-interpreted as MJM MO
node signaling informati on such as the power offset signaling. Note that
the 25 signal ed power offset can be relative to other varying power offset
| evel s such as data to pilot power ratios and/or neasurenent power offsets.
The transm ssion rank, i.e. the nunber of transmtted |ayers is one exanple
of such unused SUM MO si gnaling since ghe MJM MO node only needs to
support a limted transm ssion rank per UE. Bits used for precoding
matrices not needed because 300f e.g. application of codebook subset
restriction can also be reused/reinterpreted. Taking four transmitting
antennas at the NodeB as an exanple, signaling of the transm ssion rank in
SU-M MO node red§ing feus usassuiing anternag pighe;NedeB apian exaraple wizoslingrof thenk i s

signal ed in thangdeudd %kv"’?le@@\/l@l’M@)hﬁxo&@Ertﬁnr&c%@émaﬂg o ﬁrts ﬁprSSI bly for

each sub frame. These bits can be reused en transmtti ng M MO node
to e.g. indicdteBsmissionfank isvignaleshinghe dopmbink whaneyes the (s istsehe vlﬁ%m ssi on

rank. The %anq,osybnﬁfddleécmn@ﬂamarmew:ﬁg bénybebarsw&ne.h%smwmm set steps
may be used. In_the sinplest case, the power offsets correspond to the

factors 114, MO modefdey ee. cB\dlcé‘§p’t‘)n@an'§V°c' oPPstir offeeh estead t oo tend one

mul tipl exed 1@n§ﬂﬁ§snd’n@§ﬂ@¢hé VidYor a difGent@thhMafiQ befieaMe§oler GRAI i cabl e to a
scenari o using ace Division Miltiple Access (SDVA) with eight beanforners

and a unifor msfengﬁb’ Sruls?ﬂr Iy Bepymplassi gy @e?wvéff%f%’eél?‘@ﬁéﬁt‘hespam ng,
since this antfgidia1@oNs,| 1@t i drresRkESRg lotfolROHEdeDiwe dn® oRdimlilitipleged Up to four
UEs on t he ph)ﬁé cal resources. 15
s respectively. This would for example be applicable to a scenario using
Space Division Multiple Access (SDMA) with eight beamformers and a uniform
linear array (ULA) having 0.5 wavelength element spacing, since this antenna
configuration makes it possible to multiplex up to four UEs on the physical

resources.
15

Similarly, for the case with two transmitting antennas up to two UEs can be
multiplexed in MU-MIMO mode and there is hence a need to signal power
offset factors 1/2 and |. 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.
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Simlarly, for the case with two transmtting antennas up to two UEs can be
mul tiplexed in MJFM MO node and there is hence a need to signal power
of fset factors 1/2 and I. In the case of correlated SDVA, four different
beanf orm ng/ precodi ng 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 LIE has totally nine el enents,
whi ch neans that five of the elenments never need to be signaled to the UE
As illustrated in fig. 4 four bits 40 are reserved in SU-M MO node for
signaling 25 fromthe base station to%he UE which precoding matrix that
the UE should choose from In the case of MJM MO node only two bits 41 are
needed for sigpal4 U i i rlX t the UE should
choose from Iﬁq‘h}l‘}%&ﬁ%a&}%ﬁ? %ﬁdgut"\ﬁ/\gedﬁﬁtt% g\ggkﬂgroeﬁ Eqﬁge'f’oel%rgzr%(el aredihdant and
may therefore B@netkesimpastantsgeralio thabmmobedienadiciab &ir MG-MIMO bjeratiod. IA 4 Tx
Nodel 3 ant enna, 1Vl | [oF C - i ntennas is
anot her irrporttzgfn(?l B§?§$§¥¢’g@#§?gﬁ%§ é'ag{éﬂgfa%?’a{tq?g?&%a{% ro"ger ation. If
the antenna pafarslaged deapfaoeide 0 Serarateshe negtstand ap atilize the tweowgsiabl e t o
pert or.m cory el pHisRaRRafd: Affothe'f 15 BRALAL RaddifsshRGbSeatOE! Pratf 14 1 2 Lhe two
or ng up to two |

orthogonal 5 polarization upporti ayer transm ssion for
each UE. The 4SHHMINQ sademokdaebrsokorviedindhe kBl sthuddedization ploeess. IteE

standar di zat i OnRIOE SR mert® pEORLRINsidE ¢ ke@‘grgféﬁodgﬁtl:afgrﬁﬁt%ﬁ%§ Qp rank

(nunmber of transmtted |layers). A mninma C or In the
consi der ed set@FNErdebaele dorf MU-MBYIOcindde censideradt sstuphwaulil me¢defnt i ng 2 Tx

beanf or m ng onyrgaed dpé?ﬂeﬂfsi@lf%iiﬂBlem@rQinng_rﬁ?i)&mf&éiﬁgy&{ ea{cf\ Qﬁﬂaﬁi&l on and two

precoder el enents for dual l|ayer transm ssion. For si n(ig ran

transm ssith, 8" (W§'biayepSRBIMIEEA rgy WP f Retodes elfaeedioihdyab Isr dual | ayer
transm ssion, mkiisdordiMglsRgRI fanlP @WRMiSHA! A Mo bk RRRASEInd Rirsetigads to a
total of 4*4+2*2= 20 copbi nations, which fit well into the 64 different
conbi nati ons dieefsretiylielor dhalnayer dragrsyiamientyn einele it e sqtling 15 M MO
codebook. The reedwar Tiaf feadt o MBW1abEr PAMPIRED BhiblhaBilREWhicR &S §ello dynami cal I'y
varyi ng, pomertgé)gl{%g’tes to formthe overall power ratio. Referring to figure

5, one aspect sptecophinafiprseaiprespder glemerts apdyragk bt SUT$HSY- 1 adi 0 base
station insa QMINIUMNoE&obRNTISY p&edh §Rkt Mey e ddnineUlitd Blner, |jaRsy Mul ti pl e-

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

Referring to figure S, 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-Muitiple-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.



2 0 Qutput (MM M) signaling via Miultiple-Ilnput-Miltiple-Qutput (M MO
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 MJM MO) signaling nodes. The
MJ- M MO nodes can for instance be SDVA, 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 flowcharl 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 ated wi th MBI Ré&inrepgter. orS23eling dits.4. atalliitsabptie idbRifie® irsdusdapr et ati on
of the redundant bj.ts '

. . .504 Si [. i nfor. i at ith
MU D mode by uotitiBtingto gomprise siedf et B A et draunes pre SO MIMEES S bout ment

of the method aCCOi(ﬁiI&'r‘émﬁ %eWabBLtqﬁeeQ¥ntél'&nt§@§rmiogrtr}iaﬁ r%:cpu%dgn? Hsndant SU-M MO

node signaling relates to transm ssion rank si ng and Pprecoder el ement
signal ing. Accordifig §igndNGrARRRA MEfadl widemiEkiae %sgrgi& tg;4 he 10
present invention the l|grélent foﬁj egjqr.ge%unaéanf\ IEU- er\/g rmg‘e sib na |gn%d
informati of is rei®nemseted wdundgnidiispri se a power of fset between a power
reference and data synbols of said one termnal. The power reference can
for instance be reference synbols. The identified redundant signaling

information can al sqQ in anot her enbodi nent be reinterpreted to conprise the
total nunber OFCTFUREIMEPhPlhe fethed propsding tothe Preasb inYER Py BE &8UM3TM MD node

bits may be ssgmained mbRnegadlinghRlate8r @1 RadsmisSion rank signaling and precoder
element signaling. According to one embodiment of the method according to the

10  present invention the identified redundant SU-MIMO mode signaling information is

reinterpreted to comprise a power offset between a power reference and data symbols

of said one terminal. The power reference can for instance be reference symbols. The

identified redundant signaling information can also in another embodiment be

reinterpreted to comprise the total number of the 'multiplexed terminals. The

15  reinterpreted MU-MIMO mode bits may be signaled whenever the terminal is

scheduled.

Another aspect of the present invention relates to a radio base station 60 in a
communication system. The base station 60, which is shown in figure 6, has Multiple-
20  Input-Multiple-Output (MIMO) antennas 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 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 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



schedul ed. Anot her aspect of the present invention relates to a radi o base
station 60 in a comruni cation 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 nultiplexed nobile
term nals (not shown) and supports both Single User and Multi User

Mul tiple-Input-Miltiple-Qutput (SU-MLMO and MJ MEMD) signaling nodes. The
nodes may be SDVA for correl ated antenna arrays setups. zero-forcing
beanform ng or per user unitary rate ntrol (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

SUMEMD node swgnaungngfotdmmn o) dae.pf.w &¥ep bfftet GetveP S pbe& e itichit

node. The redugfg%nces gola;: can for instance rela

transni ssion ran LAY Be pg‘r"%’c'ﬁ fo tEANERE deta sy pels- |M§maﬂ‘f‘é\’ r ad| 0
base station 8@ MU&MIM@ssxgm:ﬁg nhﬁrrﬁdtehldagpﬁﬁam& %l f imbee dehniuiphGedi t s Of

t he redundant to conmprise signaling infornatiaon, associated with
the MJFM MO m%hﬂﬁ% Jﬂ%ﬁ%ﬁ\ﬁ“ﬁ)ﬂ" a%f cg'?‘@rhsg? ir?{’émﬁ\‘if BEIASOR Sor iRy R s Yse a
power of fsét Bbeundterreimtepoeationr &fftie &nmejanﬁtebng and a@ﬁlﬁ@@ﬁoﬁﬂdﬁbﬁ)b&o&lﬂ@) and
the power used, r ta synpol s, Alterntlve

si gnal i ng i nf or’éhraq}dpoh%@@n%?gzb as'Y cff'ﬁﬁerpﬁ‘iﬁ‘?gbré 'Bitamn%fst HBT’ g’i@m %@ m nal s.
The base st at imede aigsabing drfpmiagers cd;umﬁsrimtalheerbmalp&v%rf‘setrorltﬁé pimBengf t he UE
5 about the r dant bits and signaling

i nf or mati on agégggn?‘%%ggrgh{ ﬁ%ﬁ%-ﬁl/lt’w% Q( g5 °USFng the reinterpreted
redundant bits. The MJ M MO node si gnal | ng information could for instance
be the power offset or the nunber of termnals that are nultiplexed on the

physi cal @SOW%Oth&OzXF&I @mr: B%erﬁﬁ%ﬁion%la&?t‘a RSEER §dthidaNYE AL QLI E! ates to

nmobi | e term nal
temnnal 70 Wthh 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



termnal 70. which is shown in figure 7, has Miltiple-Input-Miltiple-Qutput
(M M) antennas 74 and supports both Single User and Multi User

Mul ti pl e-Input-MiltipleCutput (SU-M M and M} M MO) signaling nodes. The
nodes may be SDVA for correl ated antenna arrays setups, zero-forcing
beanform ng or per user unitary rate 15 control (PU2RC) or other MJ M MO
nodes. The nobile termnal 70 further conprises neans 71 for sw tching

bet ween t he nodes. Redundant SU-M MO node signaling can for instance relate
to transm ssion rank signaling and/or ppecoder el enent signaling. Receiver
means 72 is also provided in the nobile termnal 70 for receiving froma
base station (not .sh{)wn‘) information about a reinterpretation of 20
redundant SU- Mq%'%’ia ity fropp, SUMIMD\iaederrBairissing Zofebodlu sibiseirregoefongnr ed t o

recei ve signal compinatibn Wit in@AiGSHP SéREER . V4 A receiving the
reinterpreted ;cggut%ndznt bits. Thepl'vU- M %%%%Aﬁ%&ﬁ?%&%&wsdﬁ?my
conprise a power off r@f"“ﬁ’ét‘%@@ﬁ's MISWIMQ encheeefifiniengls sepported, et lemte syrmbol s
(RS)) and the fOWOMAISEDcdr@latcdaR®ha arhad sy -ard | VELY, the

MJ-M MO si gpal '}apeqabioqfﬂ?r mat i ?(?F%ﬁrrag‘ 25 2%5rrpri %%earﬁgggﬁgﬁéf%ﬁgﬁof

mul tipl exed termnals PPRE" HEBT tebvees theinayer rafesssceandpringles sypbels 75 f or
interpreting t : |V reinterpreted redundant bits using the

i nf ormati on abgﬁ'&%ﬁgbnr %%ﬂ‘tveevrebp‘ﬁtl&’fegﬁ’ IPMA fersristcduemmpmraises . 30The

i nvention her eit maybsaipieabtt rpgaadiésd oSMJ-BMUDI salat advant ages by proposing a
way for supporting MJM MO by reusing as nuch as possibly of the signaling
12 f unct i onal i The Highowvselof MgndDngedables Bimplisiimglemesahnckd pHivaRE féw@st ri ction in
conbi nati on W gyo td I hedul j.n everal UEs on the sane physical
resources (res 35?'1‘:52;‘ g}f}eg%gﬁﬁst% lﬁ)&rl\'ﬁ WS‘%‘%@HBP‘@?&M gf i‘?‘iﬁl‘%}'“%‘i?ﬂb% ted, at

| east for hai geriproent edraplissl withsendaad. ar r ays, when the UEs are inforned at
a high 5 rate about the power offset between the power reference and own
data synbols. The invention is however not limted to SDVA and correl ated
antenna arrays,as,it may be applicable regardl ess of MJM MO node. The
hi gh reuse of "& ‘H%flai“h@‘gBI‘FdEI"@ggSiffﬁm@PHhﬁﬂmpﬂnatSéd)im taindisgoovd des f ewer

Opti ons in theo 6y thd i¥ehtht Bfs dhsuBH6E bCUbAL! NndilP ML 208 d
facilitating testing 10t hat equi pment corrpel I es W'Pfﬁ'ng?%nsg%ed),f%e
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.



Not e that although term nology from 3GPP LTE has been used in this

di scl osure to exenplify the invention, this should not be seen as limting
the scope of the invention to only the aforenenti oned system O her

wirel ess systens may also 15 benefit fromexploiting the ideas covered
within this disclosure. Furthernore, the invention is not necessarily
restricted to downlink as it may be applicable for uplink transm ssion
techni ques as well. Means nentioned in the present description can be

sof tware neans, hardware nmeans or a comfy nation of both. 20Wile the
present invention has been described with respect to particul ar enbodi ments
(i ncluding certain device arrangenents and certain orders of steps within
vari ous nethods), those skilled in the art will recognize that the present

invention is noé h}nited to the specific enbodi nents descri bed and
illustrated her f’.M@herefore, it is to be understood that this disclosure

is only iIIustrpg%v% % Acgggdinglx, it is intended that the invention be

linited only by thZeled kK adpse siation) fay Multindses Midiplerapai MultiplesOumpys) M-

: MIMO, signaling from Multiple-Input-Multiple-Output, MIMO. antennas of a base

5 station to one of a plurality of mobile terminals of a communication system
configured for both Single User Multiple-Input-Multiple-Output, SU-MIMO. and
Multi User Multiple-Input-Multiple-Output, MU-MIMO, signaling modes and
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 | 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.



. A nethod for a base station for Miulti User

Mul tiple-Input-Multiple-Qutput, M)} MM)J signaling from

Mul ti ple-Input-Miltiple-Qutput, MM antennas of a base 5 station to one
of a plurality of nobile termnals of a communication system configured for
both Single User Miultiple-Ilnput-Miltipghe-Qutput, SU-MIMO and Multi User
Mul tiple-Input-Miltiple-Qutput. MJM MO, signaling nodes and configured to
switch between said nodes, wherein said nodes have partly shared signaling,
t he met hod cempmeshaigaccafinigde ran foype 0§ tHegHdyioBUEIAMIYOVEergimadaidigintevpietdd | s
redundant for th M MO nod and reinterpreti 02) bits of said
redundant si ‘Gﬂgﬂ aﬂgﬁﬁs&f%ﬁﬁ%ﬁ?‘g‘éheéﬁe&{éﬁ tﬁﬂn'i" #'8?%??%951 associated with

MJ MLMO node, -inform ng (503) the nobile term nal via signaling about the
reinterpretation of the redundant bits; and 15-signaling information (504)

associated with MJM MO npde by using said reinterpreted r t bits. 2.
A met hod acc?yr‘ﬂlrF@O bésecf’té‘i‘% (foy\‘/!)h%rcé'inﬁlupf?é“?’é%Pﬁ?&ﬁ?m@i‘ﬁ%ﬁﬂﬁ@ﬂ? Eﬁ‘%‘f es to

transm ssj OnM'hﬁH}fe-@h%ﬂ'MMOaQ&éﬁ{as @éﬁ%PQi[gnﬁln%%%e%fgrtﬂhﬂaﬂ& of2Robif A
met hod according to claiml or 2. wherein said gnali ng

i nformati on @Umnalnswd canfigwed faf b(életsmxéﬁ hb@nwltpﬂﬁnléhpu?*wl@rfé%@étmlhos‘éat a
symbol s. M,rOér anda‘ Meltuh%i 2 %Olg%lsggpﬁt%ln%eqb&tpuwhﬂlﬁmm' glgplgl\ﬂ%r

reference isre ence synb
modes, wherein said base station comprises means (61) for switching between 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  -atransmitter means (64) for informing said one of said plurality of mobile 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.



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. A radio base station (60) in a comruni cation system
conprising Multiple-Input- 5 Multiple-Qutput, M MO antennas (65) for
signaling to one of a plurality of nobile termnals and configured for both
Single User Miultiple-Input-Miltiple-Qitput, SUM MO, and Multi User

Mul ti pl e-Input-Miltiple-Qutput, MJ}M MO, signaling nodes, wherein said base
station conprises nmeans (61) for switching between said nodes, said nodes
havi ng part | yl.sheadédbsse gratibn agrordimgltordiginmeT or 8 avitbréiasaid MEtMBVIOIsignalinger

conprises: :a signaling.nbde co rator nmeans (62) for identifying,

SU-M MO mde‘“z?‘BWgP‘i‘ ﬁ‘b‘“&ﬁﬁeéﬁ“?@ MBRSROERITRES. ML M VD mode, -a
reinterpreting nmeans (63) for reinterpreting bits of said redundant
signaling to conprise signaling information, associated with MJ M MO node,

15-a transmtter neans (64) for inform.ng said one of said plurality of
mobi | e term hal’ mESygiterHeal compriging Mylgp edﬁpl&fMtlmler@w@H@%ﬁﬂ‘Bi PenAy

si gnal i ng; i nfa5 BEiA RSP BGth Rfifite wgérw{kfw.lwpnmqﬁi QYoHc?LQSUSmxd[o and
reinterpreted redundant bits. 8. Aradl o basé stafion accor di ng to
claim 7, wheMuilth Usae Mdtpledapit-MulgpktQuiguty NMEtMEMOp spdaling simdss ivderaimnk

signaling angc{i(? mdBiIE ?eorgnel"t[lal Ei\:lmef\lg‘ralgets rrsllea%rs]%ﬂ)nﬁ)r 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.



9. A radio base station according to claim7 or 8, wherein said MJM MO
signaling informati on conpri ses a power offset between a power reference
and data synbols of said one of said plurality of nobile termnals. 25 10.
A radi o base station according to claim9, wherein said power reference is
reference synbols, RS. 15 11. A radio base station according to claim?7
or 8, wherein said MJMLMO signaling informati on conprises a total nunber
of termnals. 12. A nobile term nal conprising

Mul ti pl e-Input-Miltiple-Qutput, MMD antennas 5 (74) configured for both.
Single User Multiple-Input-Miltiple-Qutput, SUMMO, and Miulti User

Mul tiple-Input-Miltiple-Qutput, MJ}M MO, signaling nodes wherein said
nobil e term nal conprises neans (71) for sw tching between said nodes, said
nodes having partly shared signaling, and wherein said nobile term nal
further conprises; 10-a receiver neaﬁa“S?Z) for receiving fromthe base

station: information about a reinte tation of redundant SU-M MO bits;
signaling information associated with MJM MO node by receiving said
reinterpreted redundant bits, and -means (75) for interpreting said

reinterpreted redundant bits
reinterpretation of redund

e information 15about the

CORE NETWORK




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
reference and data synbols of said one nobile term nal. 15. A nobile

termnal according to claim 14, wherein said power reference is 25reference
synbols, RS. 1/6 216 Fig. 2
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40: Bits reserved for SU-MIMO mode

41: Bits necessary for 2 Tx correlated SDMA
in MU-MIMO mode
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X 40 40: Bits reserved for SU-M MO node 41: Bits necessary for 2 Tx
correlated SDVA in MJ M MO node 42: Redundant bit for 2 Tx MJ M MO node
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