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PO NTS TECHNI CAL FI ELD [0001] This invention relates generally to radio

f requencywoammumsssiat i ons and, nore specifically, relategcr@pombiosissy of a
wi rel ess devi ce. BACKGROUND [ 0002] This section is intended to provide a
background or context to the invention that is recited in the clains. The
description herein may include concepts that could be pursued, but are not
necessarily ones that have been previously conceived or pursued. Therefore,

unl ess ot herw se indi cated herein, what ﬂs described in this section is not

prior art to the description and clains in this application and is not
admtted to be prior art by inclusion in this section. [ 0003] The

following a Lations that nay be found in the specification and/or the
dr awi ng figﬁﬁ%@ggﬁéﬁﬁgfined as follows: 3GPPthird generation partnership

proj ect BSbase station COVPcoordi nated mnulti poi nt
TITLE

REFERENCE SIGNAL PORT DISCOVERY INVOLVING TRANSMISSION POINTS

TECHNICAL FIELD

[0001] This invention relates generally to radio frequency communications

and, more specifically, relates to mobility of a wireless device.

BACKGROUND

[0002] This section is intended to provide a background or context to the
invention that is recited in the claims. The description herein may include concepts
that could be pursued, but are not necessarily ones that have been previously
conceived or pursued. Therefore, unless otherwise indicated herein, what is
described in this section is not prior art to the description and claims in this
application and is not admitted to be prior art by inclusion in this section.

[0003] The following abbreviations that may be found in the specification

and/or the drawing figures are defined as follows:

3GPP third generation partnership project

BS base station

COMP coordinated multipoint

Csl channel state information

CSI-RS channel state information — reference signals
cal channel quality indicator

DL downlink (from base station to user equipment)
DM-RS demodulation reference symbols

eNB E-UTRAN Node B (evolved Node B, also eNodeB)
E-UTRAN evolved UTRAN (LTE)

LTE long term evolution of UTRAN (E-UTRAN)
LTE-A LTE advanced

MCS modulation and coding scheme

MIMO multiple input multiple output



CSl channel state information CSI-RSchannel state information - reference
signals CQ channel quality indicator DLdownlink (from base station to user
equi prentwoDRM2RSasodul ati on reference synbol s eNBE- UTRANTNed@ 2B5¢46v 0l ved
Node B, al so eNodeB) E-UTRANevol ved UTRAN (LTE) LTEl ong term evol ution of

UTRAN (E- UTRAN) LTE-ALTE advanced MCSnodul ati on and codi ng schene

M MOwul ti ple input multiple output

[0004]

2 MMEnmobi lity managenent entity
2

MME mobility management entity

NCE network control element

PDSCH physical downlink shared channel

PMI precoding matrix indicator

PUCCH physical uplink control channel

PUSCH physical uplink shared channel

OFDM orthogonal frequency division multiplexing

OFDMA orthogonal frequency division multiple access

Rel. release

™ transmission mode

TS technical standard

RAT radio access technology

RRH remote radio head

RS reference signal/symbol

RSRP reference symbol received power

RSRP reference symbol received quality

SC-FDMA single carrier, frequency division multiple access

SGW serving gateway

SRS sounding reference symbols

UE user equipment, such as a mobile station, mobile node
or mobile terminal

UL uplink (from user equipment to base station)

UTRAN universal terrestrial radio access network

WCDMA wideband code division multiple access

COordinated MultiPoint (COMP) transmission and reception is one

of the investigated technologies in 3GPP LTE-A to enhance specifically the cell-edge

data rates in order to create a more uniform data rate experience for the end user

over the entire cell area. The COMP techniques involve increased collaboration

between different transmission/reception points (e.g., eNodeBs, RRHs, hotspots,

home eNodeBs etc.) in DL transmissions to the UE and UL receptions from the UE.

[0005]

Already in Rel. 10, there has been a related study item in 3GPP,

but the study item had been put on hold. The study item was recently restarted in

3GPP in January 2011 according to the study item description. Moreover, different



NCEnet wor k control el enent PDSCHphysi cal downlink shared channel

PM precodi ng matri x indi cator PUCCHphysi cal uplink control channel

PUSCHphy swoab1upts4ask shared channel OFDMbrthogonal freqeemmp2aiws&snn

mul ti pl exi ng OFDMAor t hogonal frequency division nmultiple access Rel.rel ease
TM ransm ssion node TStechni cal standard RATradi o access technol ogy

RRHr enot e radi o head RSreference signal/synbol RSRPreference synbol

recei ved power 3

scenarios to be investigated have been agreed to in 3GPP for the study item phase.
One of the agreed scenarios (RAN1#63bis meeting, Dublin, Jan. 2011) concentrates
on a network with low power RRHs within the macro cell coverage where the
transmission/reception points created by the RRHs have the same cell IDs as the

macro cell. This situation is denoted therein as “single-cell COMP”.

BRIEF SUMMARY

[0006] An exemplary method includes receiving information indicating
one or more sets of reference signal patterns from a first transmission point, wherein
at least one of the indicated one or more sets of reference signal patterns
corresponds to one of one or more other transmission points; measuring the channel
quality for the indicated one or more sets of reference signal patterns; and reporting
indications of the measured channel quality for the indicated one or more sets of
reference signal patterns to the first transmission point.

[0007] An exemplary apparatus includes one or more processors and one
or more memories including computer program code. The one or more memories
and the computer program code are configured to, with the one or more processors,
cause the apparatus to perform at least the following: receiving information indicating
one or more sets of reference signal patterns from a first transmission point, wherein
at least one of the indicated one or more sets of reference signal patterns
corresponds to one of one or more other transmission points; measuring the channel
quality for the indicated one or more sets of reference signal patterns; and reporting
indications of the measured channel quality for the indicated one or more sets of
reference signal patterns to the first transmission point

[0008] In an additional exemplary embodiment, a computer program
product includes a computer-readable memory bearing computer program code
embodied therein for use with a computer. The computer program code includes:
code for receiving information indicating one or more sets of reference signal
patterns from a first transmission point, wherein at least one of the indicated one or
more sets of reference signal patterns corresponds to one of one or more other
transmission points; code for measuring the channel quality for the indicated one or

more sets of reference signal patterns; and code for reporting indications of the



RSRPr ef erence synbol received quality SC- FDMAsingle carrier, frequency
division nultiple access SGMervi ng gateway SRSsoundi ng reference synbol s
UEuser equopmenisgs4such as a nobile station, nobile nodepran/Ereiiioss4ser m nal
ULuplink (from user equipnent to base station) UTRANuni versal terrestrial
radi o access network WCDMAW deband code division nultiple access

[ 0004] COordi nated Multi Point (COMP) transm ssion and reception is one of
the investigated technologies in 3GPP LTE-A to enhance specifically the
cell-edge data rates in order to create nore uni form data rate experience
for the end user over the entire cell area. The COWP techni ques involve

I ncreased col | aborati on between different transnission/reception points
(e.g., eNodeBs ansni ssions to

the UE and. ressubabuInohe SUpdivion RS Brushe 6o R glsalebralsnte Sinsiel "o,

there has bemttemsrteltad ferst tetnsdyssidnepaintn 3GPP, but the study item had been
Becording to tne Do | EERMEES gy oo ERbEbET Pty fad gt oY 20
indicating one or more sets of reference signal patterns from a first transmission point
to a user equipment, wherein at least one of the indicated one or more sets of
reference signal patterns corresponds to one of one or more other transmission
points; and receiving from the user equipment indications of measured channel
quality for the indicated one or more sets of reference signal patterns.

[0010] A further exemplary embodiment includes an apparatus that
includes one or more processors one or more memories including computer program
code. The one or more memories and the computer program code are configured to,
with the one or more processors, cause the apparatus to perform at least the
following: transmitting information indicating one or more sets of reference signal
patterns from a first transmission point to a user equipment, wherein at least one of
the indicated one or more sets of reference signal patterns corresponds to one of one
or more other transmission points; and receiving from the user equipment indications
of measured channel quality for the indicated one or more sets of reference signal
patterns.

[0011] In an additional exemplary embodiment, a computer program
product includes a computer-readable memory bearing computer program code
embodied therein for use with a computer. The computer program code includes
code for transmitting information indicating one or more sets of reference signal
patterns from a first transmission point to a user equipment, wherein at least one of
the indicated one or more sets of reference signal patterns corresponds to one of one
or more other transmission points; and code for receiving from the user equipment
indications of measured channel quality for the indicated one or more sets of

reference signal patterns.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The foregoing and other aspects of embodiments of this invention
are made more evident in the following Detailed Description of Exemplary

Embodiments, when read in conjunction with the attached Drawing Figures, wherein:
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[0021] FIG. 9 is a block diagram of an exemplary method performed by a
user equipment for reference signal port discovery involving transmission points.
[0022] FIG. 10 is a block diagram of an exemplary method performed by
a transmission point in a cell for reference signal port discovery involving other

transmission points in the cell.

DETAILED DESCRIPTION OF THE DRAWINGS

[0023] Before describing in further detail the exemplary embodiments of
this invention, reference is made to FIG. 1 for illustrating a simplified block diagram of
various apparatus that are suitable for use in practicing the exemplary embodiments
of this invention. In FIG. 1, a wireless network 90 includes an eNB 12, an
NCE/MME/SGW 14, and a transmission point such as RRH 130. The wireless
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instructions (PROG) 10C, and at least one suitable radio frequency (RF) transceiver

10D for bidirectional wireless communications with the eNB 12 via one or more

antennas 10E. The eNB 12 also includes a controller, such as at least one computer

or a data processor (DP) 12A, at least one computer-readable memory medium

embodied as a memory (MEM) 12B that stores a program of computer instructions

(PROG) 12C, and at least one suitable RF transceiver 12D for communication with

the UE 10 via one or more antennas 12E (typically several when multiple input,

multiple output (MIMO) operation is in use). The eNB 12 is coupled via a data and

control path 13 to the NCE 14. The path 13 may be implemented as an S1 interface.

The eNB 12 may also be coupled to another transmission point via data and control

path 15, which may be implemented as an X2 interface in case of another logical

base station or can be a direct eNodeB internal interface, e.g., optical fiber

connection, to connect some transmission point such as radio remote head (RRH)

130 to the eNB 12. Typically, the eNB 12 covers a single macro cell (shown in FIG.

4) via the one or more antennas 12E.

[0025] In this example, the transmission point 130 includes a controller,

such as at least one computer or a data processor (DP) 130A, at least one computer-

readable memory medium embodied as a memory (MEM) 130B that stores a

program of computer instructions (PROG) 130C, and at least one suitable RF

transceiver 130D for communication with the UE 10 via one or more antennas 130E



using CSI-RS. [0016]FIG 4 is an exanple of a macro cell having nmultiple
transm ssion points within the macro cell. [0017]FIG 5 is an exanple of a
CSI - RS mwongipiatsser n conmbi ned with the UE-specifical |l ypcomre@ansasCS - RS
ports and the channel and signal quality neasured and reported by a user
equi pnent. [0018]FIG 6 is an exanple of a CSI-RS nuting pattern conbi ned
with the UE-specifically configured CSI-RS ports and the channel and signal
qual ity neasured and reported by a user equipnent. [0019]FIG 7 shows an
exanpl e of how the CSI-RS nuting pattern'is mapped to correspondi ng
resource elenments in a resource space. [0020]FIG 8 is a signaling diagram
Illustrating an exenplary procedure for neasuring, determ ning and

S BN R i

ref erence siapeadtionds in udies COhetransnmissidr/paigt t30atoaMmEseabes ith thiedJE 10 via a

[0022] FI G 30138 318 3GEm AR 3M: 950 Ay BSFMRIAate, WbASh s for med by
implementation, with the eNB 12 using a data and control path 15. The transmission
point 130 can be another eNodeB or can be logically be part of eNB 12 as, e.g.,
enabled by a Radio Remote Head (RRH) and creates some local hotspot coverage
410 inside the macro cell coverage area (as shown in FIG. 4). For single-cell MIMO
— all of the transmission points 130 (see also FIG. 4) are under full control of a single
eNB 12. Thus, there is centrally some unit where several transmission points/RRHs
130 are connected as such. The idea is that the transmission points 130 and the
macro eNB 12 are centrally controlled together. The control is typically at the
location of the macro eNB 12, but could also be at a location that is connected to the
eNB 12 and the transmission point 130.

[0026] At least one of the PROGs 10C, 12C, and 130C is assumed to
include program instructions that, when executed by the associated DP, enable the
corresponding apparatus to operate in accordance with the exemplary embodiments
of this invention, as will be discussed below in greater detail. That is, the exemplary
embodiments of this invention may be implemented at least in part by computer
software executable by the DP 10A of the UE 10 and/or by the DP 12A of the eNB
12, and/or by the DP 130A of the base station 120, or by hardware (e.g., an
integrated circuit configured to perform one or more of the operations described
herein), or by a combination of software and hardware (and firmware).

[0027] In general, the various embodiments of the UE 10 can include, but
are not limited to, cellular telephones, tablets having wireless capability, personal
digital assistants (PDAs) having wireless communication capabilities, portable
computers having wireless communication capabilities, image capture devices such
as digital cameras having wireless communication capabilities, gaming devices
having wireless communication capabilities, music storage and playback appliances
having wireless communication capabilities, Internet appliances permitting wireless
Internet access and browsing, as well as portable units or terminals that incorporate
combinations of such functions.

[0028] The computer-readable memories 10B, 12B, and 130B may be of

any type suitable to the local technical environment and may be implemented using
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data. The same precoding is applied for the DM-RS and the data. This allows for

the usage of any precoding by the eNodeB, as the precoding applied remains
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enbodi ments of this invention, as will be discussed below in greater
detail. That is, the exenplary enbodinments of this invention may be

i npl emented at least in part by conputer software executable by the DP 10A
of the UE 10 and/or by the DP 12A of the,eNB 12, and/or by the DP 130A of
the base station 120, or by hardware (e.a., an integrated circuit
configured to performone or nore of the operations described herein), or
by a conbination of software and hardware (and firmvare). [0027]1n general,
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conput ers havi ng wt.el ess cor i catj abilities, im capture devices
such as digital (,[Was ﬁ‘a?ﬁ%ﬁ]&u”afﬁbﬁ QSERSg’%ﬂﬁrﬂlsé'gpﬁ%fnongacﬁgg?'pi’tai”é%C,rogam' ng
devi ces haviacefl), e €TERel- thaivo provities @posaipiity tbiconfgire oiher CSsRSrEtterrand
pl ayback appliances .havin i reless. co ni cation capabiljties, |nternet
Bppl i ances. PEigER FASTH R U] Rl gr OLRosDY PRRE bt A5 O RRITY o
port abl e unirmereatetdilén refa@hse tRIG. i7 nTbepopatteen< anetsigratddan sisef eqiiprhent via
functions. [0028] The co er-readabl e nmeppries 10B, 12 and 1 y be
of "any type SUTCRRETEo I bers KERERo e BEPe chh e mE s A g™
i npl enent ed lesiersmpt whey traosmhigthlgedataba PEISOHagENi$ alkdwroloog potentially faisire
sem conduct or nory devi.c om access ne , ad onl.y menory,
ot 00r amabl PRSI JonsP e Be | ADRSR M S e e SR R0 Mte g
systens, optdetabinmutemeoustyevithoasPB8AHIyistferbce {a featlirernotoyey ineluded éno L aBl e
menory. The Fg%q_t@hprocessors 10A, 12A, and 130A may be of any type suitable
e

to the | ocal ni cal environnent, and may include one or nore of general
pur pose conput er J0033]eci Bineruampeef@orgwdre deplogimentogzena@ssfonterestinghisal

signal processors, (DSPs; d cessors based o ti-core o or

o ohit oot ur SESS OgRITE] hAG: A BNBEE TR EQ <P Geg o H e BRER RBRR2

enbodi ment , witheeBS 412X aatenbas €28 dlokre cirasltayetreNBour hotshetswi10el thssughettioor k 1
is along termevaql utio LTE). or_an - Advanc LTE: AL E- UTRAN, type of
et vor k. U1 & TR s flensvispiaR ool FELATEIT §ib-4 o S e
net wor k 90 iar@) trdesmidacteneasTti0E0arid 4 teapedtive Inudber @t 2| ¢as8) diGSIRS vi ng

gat eway (SGWén FIO% 2 and SGWin FIG 1) and can include at |east one a
mobility rranaé‘éerwgrﬁ ant | ty (MME), here collectively shown as the MVE/ S- GW

In this system t[h@34)L aThesandmission goiats B0CREME, maydottHase the saaesdl ID
t echni que iSEiSC-' F)(IZ))MB‘.h [0030} Now t hat exempl ary appar atus have been
descri bed, a( SV bRRINCIAILT ragsniEHg" BY'A ‘ary enbodi nents of the invention
i s described. Exenplary entiothemmyventaiat heteiogshenus netwarks scamarieltaée t o DL
COWP operati Ln _gener al ut s ec,}fically also to the.enviF'oned

Rela e B

singl e cel | BHEPRSRPIRiuSY 2@ GIF & LB PR HS A IFUERTEE nul ti poi nt
reception and transm 9si on,Inshsedf sivige-delsCOMRe deedrameansmission [ 0031] I n LTE
Rel ease- 10, p%?nefs/ggdetshs%c:ﬁ%is ?hen r%sfmqgéigg gcﬁntissl 3bri1r%plemented, e.g., through

Remote Radio Heads (RRHs) as well as the macro eNodeB 12, possibly having

different transmission powers, share the same physical cell-ID and are only to be

distinguished by the UE by different CSI-RS.

[0035] In both of the above mentioned scenarios, constantly monitoring

and reporting the channel state information (CSlI) for all the CSI-RS antenna ports

configured for all transmission points/nodes would dramatically increase the

measurement overhead and reporting overhead for the UE and therefore, from a

network point of view, the UL control channel overhead. It is therefore of advantage

that the UE would only regularly report the CSI for the macro eNodeB 12 and the

transmission points 130 which, e.g., are closest to the user equipment or have best



i ntroduction of CSI-RS (channel state information - reference signals). The
idea is to transmt separate cell specific (common) RS for CSI estinmation
pur poses Wo 28tmBesiel ect ed subfranes with, e.g., 10 ns (PChiEPI@COHCIS2
periodicity. Turning to FIG 3, a diagramis shown that illustrates a
procedure of data transm ssion using CSI-RS. The UE estimtes the CSI ("CSl
measurenent ") based upon the CSI-RS transmtted by the eNodeB and transmts
the CSI feedback ("CSI report”) to the & deB, which in turn can use the
CSlI in the selection of the precoder for the data. In reference 3, the data
is transmtted together with user specific (i.e., dedicated) denodul ation
reference synbol s (DMRS) spanni ng the same physical resource bl ocks as

the data. The_ s rec p for the DW Thi s
b owe for (IR QU SRR o BRhER o Fhat BRe R BT SR C51 EBbBa,

appl i ed r ensndgelated DlaGOMP epIéraﬂmst(h/mchsecalleqm thee3G P R ocmchoaity met“Dheed to
be signal ed he, user 0032 ddi tion to the CSI-RS
transm ssi on&?%ﬁ:> 8H%’130(§%tfqnqs(e ?g’enhe u%ﬁc‘?% @gln the LTE Rel -10 al so

provi des a possi l{ob38]y t@ne@xémglar;epmblee'rth@@lfera& mmtr@remdeel@wom@ha of
resource el power . cribed bel.owin
ror e det ai | 1 Craest i R ef R TRR 158 RE Hoines B 12 p e Bt P s e
equi prent  viEB0bt ofg geadt @nfigured IBI{RBEsenmedparast showki kehindtidédie thesour ce

el enents the eNod when,.transm t ta on PDCH Thi s
S Tows. for | defuret A4 papiR ey e d SRR COME B Aneorn 11 'L
can, e.g., nsasutoeeCBlve®dhsemmently tis pdmtrmeemémowmddeaaeoquum“kr’mm PDSCH
interference (a featur t included,.into LTE Rel -1 0033] On
exanpl o of  EHRIER B GRS At BEHEIRIE I pdiedlp rpd iy hORBELTPGe
depi ct ed i n CBIGneaburaMkrité basddne, aod espagicbaak eathélGtvodrkone macro eNodeB 12
wth, e.g., 4 TX nnas, 12E here. are altogether four s40-
the ough 910- 4 orBea bynd Gistert PRSI aEpRisen e selon 1ptis RbBRG R

each havi ng anexren(plary émbodume&) ot trwmmlablam&bﬁtmmmﬁpcmﬁdfoanammcme ve
nunber (1, 2,-4,0r 8 00 Lrans

pornts 130 M5 AR xR e L AR S pener e By eRe ARRERL
transm ssi orthqadlSﬂ}RS:IJﬁutlng pattern in this dlsclosure as$ wetl Iaetm-:olDEepEd:lﬂmainﬂgured

het er ogeneous, net wor ks, sc nsmi SSI on are cells of
Thetr oan. _dREeictaaty S5 TUEUE Mool P R R dh s,
several trarsoiiest.o0. 5meGP§’/T8)ﬂ@§1 $ wiraft ago tdneertsrcmn‘@rﬂ 8 sbam 2p10.nTise €30

i npl enent ed, t hr ough Renmot.e as.the macro
e 12 S atiing bRISH HriHPYS LR CEPRRIRIE kSR lr B tlan Pl 18 Cane
physi cal celdreda Br iatetest (raulople ransmizsiod ipstnitn @R R 1) @0 byithtthe séke logll D afiddorent

%Im- F (?r | L80351]el/vnnet|)g onr?gf; céllqsesgeblgl\ée 45mrnht|s! r%[] |rgg |c§a(it%rr]r‘;i |rn|c uaés (T‘é) B%SF ttha}{ the

user equipment knows what modulation symbols in addition to the configured UE-
specific CSI-RS ports have to be rate-matched from the PDSCH in the PDSCH
decoding process when utilizing 3GPP LTE DL transmission mode 9 (TM9), which is
based on the utilization of CSI-RS for channel state information and DM-RS for
decoding the received data. Each of the bits in the muting pattern indicates four
resource elements for up to four CSI-RS antenna ports configured within the area.
[0038] It is helpful at this point to provide a simple example. Assume (as
shown in FIG. 4) there is one macro cell 400 and four hotspots 410-1 to 410-4,
created by corresponding transmission points A 130-1 to D 130-4. Assume the UE is
connected to the macro cell 400/eNB 12 and is configured initially to use the CSI-RS
antenna ports of the macro cell (see CSI-RS configuration number (#) 5 in FIGS. 5
and 6) and each transmission point 130 is assigned one CSI-RS configuration,
resulting in a corresponding muting pattern for the UE. In the example shown in
FIGS. 5 and 6, CSI-RS antenna ports of transmission point (T.P.) A 130-1 result in an



and reporting the channel state information (CSI) for all the CSI-RS
antenna ports configured for all transm ssion points/nodes woul d

dr amat i cavbyoinmcssase t he neasurenent over head and reporCirmpaeesdend for
the UE and therefore, froma network point of view, the UL control channel
overhead. It is therefore of advantage that the UE would only regularly
report the CSI for the macro eNodeB 12 and the transm ssion points 130
which, e.g., are closest to the user equhpnent or have best 10 signal
quality, and utilize only this subset of transm ssion points in the CS
reporting and related DL COVP operations (which is called in the 3GPP
comunity the "DL COWP col |l aboration set") for the user equi pnent.

0036] On l. bl t h f is.h t h No . k d the UE
ot ormne wir i pem Bt SEkls Bl Pl vt niaon SORE TP EHEeREn poi nts
130) out of thregetramdmissiod pgnr@d3@GSlin RSmbat Z2rand tiasihissoh @olntd Dot30o-himl uded i n
t he regular CSI, and l,., qual it CQ rti and the DL COW

oper at igons. %mqeég@é%%r%zltggfﬁe%ﬂt%gé\mgﬁﬂ@ﬁ?ﬁnd{égtq‘?orﬁﬂ?%gv%et wor k/ eNodeBs
and t he UE "donfiglratond ri&f alseinclhiee GBEsiRe nauiing pagenpanitriestdi@eighbortngsupposed t o
regul arly nonito eate CSl [e t ased .on dr t back to the
retvork. [ oodhsSlaofifatars SaraRAg 70 10 LB S Ring B CSERY et bl om
based in an pattenpdHr (ghewt odk IBNE aod &).he avai |l abl e CSI - RS ant enna port
information at t . An_exe ary _enbodi nent. utilizes the "zero,power

ol CRe i oo 3PS o R B SRR R TR sk e ST el hpa e Pt

as well as tthe CSERSyadiifg matieon$1@atvced theadoasiblecunsbey wétorigutesl GEI-RPe UE.

R di th . | - t ion 6..10.5.in.3GPP TS

56 211 | or arrtan R ARIRDR R Db Beed e SRR eefohB EEPRY part ern
may i ndi cat dreigaendySloniin péthingine BDSAE araa ef thernfTiEgDL edbfrantd(seetFh@. Hraza of
interest (nultiple transn ssio i nts . 130 with t | ID
o or 5§ RS st 2R Measira e diaRbdl R R4 o ol tftngt o BLRE GO Ltes
16 bits, so R$%iahtehha pors groups indinatet bykihe &S vEain utingl pateern 6Mm0 gyanduiitios to n
addition to . th onf Laured U kfic CSI-RS ports have to he rate-natched
from the Podiar TR HE S B raE BB R e e SoT Ao T e bR PP B Ry
transm ssi orlEiscablOto( W@t thedB ERS ifronbthe écinemiskive pointd BZ1@0Di2o K tH0-XAndRS f or
channel state, iLnformtion an S r _decodi t receiv at ach of
Cha bt s | n T Aat ol e abe R e R FES M Eal RS bRk BRI 15°T,
four CSI - RS (ant,dronatheondso celhd0q) s ddicatédbynthielvenfigueed UE-specifif OBB&S t 1 s

hel pful at this int,.to provi.de a sinple example,. Assume (as sho in FI G
0y Chere | s T8 By itk Bl 28k Sy frfi MBS ard R Wl helesi 6 ' oy
correspondi RS entensarpsiss ane gutiverit s A 130-1 to D 130-4. Assune the UE is
connected to the o cell 400/ eN nd i s confi ed i nitd to use
the CSI-RS antenr{ggﬁ;rtsﬁﬂﬁ néﬁgt%a%%c qws(@e%(a&lIQ%@O%WFiég%%% iyon nunber
(#) 5 in Fl Gruting matterrt)10aindthapped td a aammossr OSI-RE cinfid@3@tiors (irdicitgobeyl one
CSI-RS configuration, resulting.i.n,a correspondi tin attern r the
B 1 the GRS Reale denditifed BRIELBREG THe bR <30 70

t ransm ssi orin fros atanjdle R § PRSCBardawésn L TEIDL subfrathe. &aich piti7n0 irutmb &SIt wo  of
the mutin ter.n, transnkssion int B -2.1in _nunber .t hree

tranem s o bt RiaB3Ib RaAho8h Wa et 720 roul Pl RE e B RS 78050 4 i 1
nunber 9 of 70, 780-3AF8tvd iy therresostmspace!Y0Bl BSesduramdiefent R0 isemp@EDMve

al so i.ncl ern entries

el ghbor | ng WRIPPLesRishet St 878 Al B DO A b6 0re B iR usi ng
t he CSI-RS g 86191 pa¢rsionr 0310 (Hesch@040)| Gh&t&D abd mnehriidular [ EAD38rAn exenpl ary
techni que | Sdetsgriplﬁtoinloif 61% I$I5§Cll;|%fré)ar g?ie;[ni IPHE BE% .re?rﬁg. iI'rqe main purpose of the
zero power CSI-RS configuration is to avoid CSI-RS interference between neighbor
cells. The zero power CSI-RS configuration also provides accurate inter-cell CSI
measurement and guarantees future CoMP performance. The zero power CSI-RS
configuration is independent from that of CSI-RS with its own duty-cycle and offset.
Muting is always full-band configured for all PRBs (physical resource blocks). The 16

bits 710 are used to indicate which resource elements should be muted, and cover



the CSI-RS nmuting pattern 510 about the possible nunber of configured

CSl - RS antenna ports avail able for DL COVWP cooperation and their position
in the tiwe-20bregesmcy domain within the PDSCH area of tireTIEPED1IDIOS®IEDT r ame
(see FIG 7) and request the UE to neasure the channel quality (e.g.,
signal -strength) of all the CSI-RS antenna port groups indicated by the
CSI-RS nuting pattern 510 in addition to the for the UE configured CSI-RS
patterns. For instance, in the present eféanpl e, the UE is able to detect
the CSI-RS fromthe transm ssion points 130-2, C 130-3, and D 130-4, as
indicated in FIGS. 5 and 6 and also the CSI-RS configured for the UE 10
(e.g., fromthe macro cell 400, as indicated by the configured UE-specific
CSI-RS report 515). It | oted that zerags . be used instead of ones to
i cat o wii B Eah e s FERESTE podiehs, ERGR e ety 4 65 R s dhar Fi
7 shows an etenmptte fabwingva 4 hearliSinaR®OSI-RE padéitnerinabitOthesCSeRHed to a zero

power CSI-RS configuratian, (indicated by .n ered resource el enent in the
P oeour oo spastiisef i Ats PRLe A RutEhStaR Kot FRRICH AT PuflE Dby o o
of an LTE Di8 REbfdepprding-an thexmimbek®f antehhas. Girf&Ris amtdninag, fpatRES are510
corresponds to a sst 720 of .tf.og]r retsou%ﬁte el enent s 7,(33%11,@53&1-. 2, 730-3,
730-4 in t hd'$PEeGuPLES SYHY LFHBe MUGRATPTLCAISSRYUNS 19 I TRESA B sy ol
occurring atdesignad suctuihat theseruaRes@drrasgoadtto ayloasiblewbofiguraten.of 3¢, e. g.,
3GPP TS 36. $r Sion %@ 0.0 (Dec, 2010 i Chag%qr 6 apdtﬂi n riarti.c | ar
6.2.2 for a 's% 2 NEATNEE" BESEA AP BB POLRPT IR B FRRREI e mai n
pur pose of tde# Hewo bjpoaerofLSh-tRSmabmd patteratthese cad mhatchwes diffeisht KB« CSI-
interferenc et ween .nei ghbor, cells. The, zero power. | -RS configuration
e provt aRS ShaeRthiats H Belanffineie)? REud Bitssien S R neRH e o
CoMP per f or rEAixdE&S|-R% eorfiggucatipnivea nEighb&riiigomaii ¥ trgngraission poist. | Indiegpexatesie fr om

that of CSI-RS w.th, A uty-cycl e.and et. Miting is al

Ul - band coRPII BIF-FoPT M Saie S o £ ar LA Rinal iy BER R el et b ¢
710 are used’30eR,i780i3c ahe 784 drinthegasitione stedvenehisshosdtbthbida bet 720tnea), and cover
12 both commmpn angl TrDrP onl o raetterrcnse Eagsh bit corresponds to, e.g., four
resource el eCr?BF?E% tPSI IW‘?{ 27X Sﬁ{ i ‘port CSI-RS pattern. That is, the
CSI - RS confi gur at[pDoe4d]f or Thatdglthe OE 0 ih FHB sertisterniine g aisiny tlher@SReR® MUtiogspot )
can require 2. 4 8 S, ..d ndi ng on.the of t ennas, r four
antennas. 1 el s el ol TENRAR R TEs PARS nells 1 RERE S e

cor r esponds resourcaieleREats 1301 shoudbed s gomedaswre lehaitvad! quald ofhadiner RES
correspond to a passible configuration,qf, 4Tx. CSI=RS in a nei ing cell
o 5 tF ansmBEEBIRRR el BRE PG o SoMmA Whvbisiegafdtird BRI b <Care
"on" in the refererncg spatsermtwotrbfesence asymivalsavithinnbe dodrfresainde déme@SI73BS

at ch oo o0 oueh 7l SHRRT FehGn' SR ol BB RoreBr el B 18heniY, on

poi nt. | n t hescesimitalyecaifigured tmtréhdait TSI lefdrencdsighatoatrtpsipasdsctive satssa0 720

havi ng resource elements .730-1, 730-2, . 730-3, -an -4 .1n the pgsitions
Shown’ 1t FelirRaEat ettt i n 7 O T aRiePs DEnBdzour e
el enents. [ G4l Tinedsurenerttdef thEsel€ets N20-bGesdurde Elenmantseiacludiag agotftreah€SR- RS

i 51.0 | he UE- ifi fi d - RS 515,
Mot L0 DAt ! SR catrduf (S Re Bhiching ool BPERLG | o I o B o PO >
e o T T B e e ol S
contil gure . g
o Thi Ut be (e ie B he kb Srbean.] Bl E6E sRnd 38 i ain S il i drotie
t i i f ifoir @3-S 4@td Qi34 i FI5.18 @dtdrratiecha I tisoreportis2?ard
C(r)gP?grgnufgjo'[Do}ﬁ?lrra sm t CSllqrﬂa ?)ﬁ re ?:w:]ln nal s _at [r[rﬁ \;Berﬁr si)e:?t i.vI yts 720
of resour ce DR RE990 2 GRIRR G ERTaRof v rdnylaryds it elEts i FIG B

channel qualBdsgdadsarepoeri2s, the eNoesB isaware B2 theadignat sinengtte ofethe IKSHRS

including alsg for the UE conflgur | - RS ant enna rts.n +0., from
the macro cdmterggp otts ST bRUGER A% R FOLSIRT VR iagate bB5 e L 10
t o t he eNodedBbsédthod Opl-RBudraenriayparfs (Blge a mpximunb@Ceight mmatenbe pbheostanftheas i n

the nuting bit | €. r.ou of _fau - n rts.as _sho in
FG S, AL QPSR el ethecs 4hiodgh oo g 8RR AR Mt kdPiY, cona
port | evel ¢narul specific anres fdrltee tiether COMA @ noBmalBal eth DM 9toperatieport 520,
the eNodeB is aware of the signal strength of the CSI-RS antenna port
groups and is therefore able to configure the UE to utilize the best subset
of CSI-RS antenna ports (e.g., a maxi num of eight antenna ports out of the
conbi ned antenna ports of the macro eNodeB cell and the other transm ssion
points) in a UE specific manner for the further COW or normal Rel. 10 TMD
operation. 13 [0043] The COWP col | aboration set definition can be
considered to be of



the foll ow ng exenplary operations, as shown in FIG 8: [0044]1. The eNodeB
signals the CSI-RS nmuting pattern 510 as well as the UE-specific CSI-RS
confi gur avoan125iB6s460 t he UE. [ 0045] 2. The eNodeB requestPsT&Pe@posd4sirom t he
UE about the channel quality of the different sets of CSI-RS patterns
(corresponding to sets 720 indicated by the CSI-RS nuting pattern 510) and
the configured UE-specific CSI-RS antenna ports 515 (e.g., fromthe nacro
cell in case of initial COW coll aborati - set search). [ 0046] 3.
The UE checks the channel quality of t he' 3 ndi vi dual CSl - RS pattern sets
(each set conprising four CSI-RS patterns/ports as indicated by the CSI-RS
muting pattern 510 and the configured UE-specific CSl - RS antenna ports 515

cont ot my compr$8N or T ERMie BolRerth Bty r B0a Ry MR s bei vea
CSl - RS powerthefdibwingexpaiptaey omérptwrtssasf\asrhdwmmtm@ 8eport [ ng gr anul arity
Strongests best paPPETn wh riflv IePais f G R Mg S 8o tois op
Aver age recehy &E-spleciNROSHRBednfijoration 815 erteatkE. pl us noi se r at [ o) over the
Gt rongest | best pdPOEIn e T PiRoRRaBaRET & et i JF 8o ethagtet | o rne
proj ect ed dajualityfof teglifferentasetuiofi C§)-R P patterap &oiiesgonding to sets 720 |nd|cated

by the CSI-RS muting pattern 510) and the configured UE-specific CSI-RS antenna

ports 515 (e.g., from the macro cell in case of initial COMP collaboration-set search).

[0046] 3. The UE checks the channel quality of the individual CSI-RS
pattern sets (each set comprising four CSI-RS patterns/ports as indicated by the CSI-
RS muting pattern 510 and the configured UE-specific CSI-RS antenna ports 515 as
shown in FIG. 7).

[0047] a. The definition of channel quality in this context may comprise
for instance the following:

[0048] i. Average received CSI-RS power over the patterns/ports within
the reporting granularity (e.g., one or four CSI-RS antenna ports) or alternatively, of
the strongest/best pattern within the reporting granularity set.

[0049] ii. Average received SINR (signal to interference plus noise ratio)
over the patterns/ports within the reporting granularity or alternatively, of the
strongest/best pattern within the reporting granularity set.

[0050] iii. The projected data throughput assuming the respective
antenna ports within the reporting granularity were used in PDSCH data transmission
(i.e., similar to the CQI definition in LTE). Alternatively, only the strongest antenna
port within the reporting granularity might be considered.

[0051] 4. The UE reports the outcome of the measurement to the
eNodeB. The reporting may be implemented using, e.g., layer 1 (L1) signaling similar
to the CSI measurements, or via MAC (media access control) procedures as is the
case with, e.g., RSRP/RSRQ measurements in LTE. Different reporting granularities
and information might be considered for report 520):

[0052] a. A bitmap of the best CSI-RS pattern sets is reported back to
the eNodeB (e.g., a subset of the CSI-RS patterns as indicated by the muting pattern

and the UE-specific configured CSI-RS antenna ports). This information gives only



antenna ports within the reporting granularity were used in PDSCH dat a
transm ssion (i.e., simlar to the CQ definition in LTE). Alternatively,
only the wonomngess46ant enna port within the reporting graculeeeei2psesght be
considered. [0051]4. The UE reports the outcone of the neasurenment to the
eNodeB. The reporting may be inplenented using, e.g., layer 1 (L1)
signaling simlar to the CSI neasurenents, or via MAC (nedia access
control) procedures as is the case wth, £9 RSRP/ RSRQ nmeasurenents in
LTE. Different reporting granularities and information m ght be considered
for report 520): [0052]a. A bitmap of the best CSI-RS pattern sets is
reported back to the eNodeB (e.g., a subset of the CSI-RS patterns as

o cat 4 D RSl BRSS!t R BB R B o Py s
pattern w t hindivitihal QSRS pattegn gr pattdrasett y - but not qual ity of I ndi vi dual
pal tornb. toget ner®ffn t Re PRIV s B CHTRP PRy na it W e
strongest/ beslatisetianot! quElityRBnpatddetonise stFmgeemplsas of 06I-RE pattgrrseRok an
(one-aut "of 18" IF CEAEISPOshuRTedion s MRaBrb ket diadnt. e v
i ndi cat es a patteatsiwith fperrtﬁutsr(nmoet/ajualsetsy, anarfpresasti s_tet)oﬂvhﬁkeoCSt-RS st rongest
2! e, E AR ISR 4 DR LATRIE L Lltr 81 RIS 10 e
over head, buitropgestisdeIhbeiR may akoliralictatherpgtformaricerquatity @orrespankdimgadlodeB i n
eNodoB m ghi BrBYISHS! S QoA SERNG Brae Tl ‘SBHGRd 05T CHESSS | n ordel o
gui de the UE>vemelady\batcpr®nnusttre¢tet nidnre efaboadte népoatiorb2(the eNodeB i B855] i . The
ooty o0 CHREPEREE L IBARERNIR! LB lp R, O patenns
by the eNodeB by [D08#]er ThyeNodeR)neidht pg)vudérmt,auranél&w\éméntrreﬂm:ttonemmbl y the
N strongest /lPEIn or grtto%fwdc%e B?‘: c‘?na‘rtmgvf/a o construct the final report 520:
[0055] i. The selection can be based on the N strongest/best sets of
CSI-RS patterns depending on the related reporting granularity. The value of N could
be set by the eNodeB by higher layer signaling. Thus, a UE will report exactly the N
strongest/best set of CSI-RS patterns.
[0056] ii. The eNodeB guides the UE to take into account a relative
quality/performance measure compared to the best quality/performance CSI-RS
patterns. The UE therefore only reports the sets of CSI-RS patterns (depending
again on the reporting granularity) fulfilling this requirement (e.g., number of reported
sets of CSI-RS patterns depending on that quality/performance difference).
[0057] iii. The eNodeB could also request the UE to either report
according to report (a) above (e.g., just indicating the better of the available sets of
CSI-RS patterns) or request a better reporting as described above.
[0058] 5. The eNodeB receives the report 520 from the UE and
determines a UE specific COMP collaboration set — meaning, the eNodeB decides
which CSI-RS antenna ports the transmission point assigns to each specific UE to be
monitored and CSI information to be provided by the UE for DL operation in TM9
(including single-cell COMP).
[0059] 6. The eNodeB informs the UE about the updated CSI-RS
antenna ports the UE should be accordingly monitoring and should base the

operation of the UE on, and also the CSI information to be provided by the UE.



[0056]ii. The eNodeB guides the UE to take into account a relative

qual i ty/ performance neasure conpared to the best quality/performnce CSI-RS
patt er ns.wohei12ddBeg4her ef ore only reports the sets of CSI PRYHPat1RAF6IS2
(depending again on the reporting granularity) fulfilling this requirenent
(e.g., nunber of reported sets of CSI-RS patterns depending on that

qual i ty/ performance difference). [0057]i1i. The eNodeB coul d al so
request the UE to either report according to report (a) above (e.g., just
indicating the better of the available sets of CSI-RS patterns) or request
a better reporting as described above. [0058]5. The eNodeB receives the
report 520 fromthe UE and determ nes a UE specific COVW coll aboration set

- ing, the. B kdes whi CSl - RS an ts th T SSi

ol i ass gnoPieglLdat CEpRS TR BEdts Sy IO Tl Pl R SIS HE on < o be
provi ded by dbtetoUEcdige. DL operation in TMD (including single-cell COW).
0059] 6. The eNo [.nfo t he UE about the updated CSI-RS antenn orts
Lhe UE_shoul d be 10080} o oty WrisPRaghalte” sHBRr beBudaents SBReT a0 fhsh o1

t he UE on, aui spdcfic CHle RSHonfigdratisreadoorditigtoberpaicdsicRy bhyed De opEratidrd
Typically, t gg{(_:ilr-FRS antenna ports would be Iimted to the specific ports

the UE is abi eceive. [0060]7. The UE perfornms channel quality
measur enent s basqdoet] t h&lotdEhafae ieNodeESbuld Riggeotifel rgporatdquastde () rtoli4)g t o

nor mal CSl - RS Qar ed b ORE at i onlooferet. . rL;rE'ftl[logG%]] Noti Iet(ﬂﬂ\tll t he eNodeB
coul d triggdPIYRY ILPSP OReqRAS oPgeT 5%” frack ohthe BERIPEPY § Brder to keep
t he | onger - teaflabdrationksed fortsinglebesit DSE Pldperdlioh? col | abor ati on set for
single-cell 1D C%Gﬂper %rin(l)nréstb FIG. 9, a block diagram is shown of an exemplary
method performed by a user equipment for reference signal port discovery involving
multiple transmission points. In the examples of FIG. 9 and 10, the first transmission
point is the eNodeB 12. However, it might be possible for other transmission points
in a cell to perform these operations. In block 905, the user equipment receives an
indication of a UE specific reference signal pattern to be measured from a first
transmission point in a cell. In block 910, the user equipment receives information
from the first transmission point in the cell. The information indicates sets of
reference signal patterns and which sets of reference signal patterns have zero
transmission power (e.g., as indicated by the CSI-RS muting pattern) for certain
frames of DL transmissions by the first transmission point. The full set of reference
signal patterns may correspond to one of one or more other transmission points in
the cell or a neighboring cell.
[0063] The user equipment may or may not use the CSI-RS muting
pattern for channel quality measurements. If the user equipment should use the CSI-
RS muting pattern for performing channel quality measurements, then the user
equipment should be informed of such. There are multiple options for this to occur.
[0064] For example, in block 915, the user equipment optionally receives
signaling from first transmission point of channel quality information to be reported by
the user equipment to the first transmission point. That is, the first transmission point
indicates which of the scenarios in step 4 above are to be used to report the channel
quality. Another option is illustrated by block 916, where the user equipment
receives signaling from the first transmission point to perform channel quality
measurements using the information (e.g., the CSI-RS muting pattern). Yet another

option is illustrated by block 917, where the user equipment is configured (e.g., with



[0062] Turning to FIG 9, a block diagramis shown of an exenplary nethod
performed by a user equi pnent for reference signal port discovery involving
mul ti pl e woanemizesison points. In the exanples of FIG 9pramdkri@.2/osd¥s2fir st
transm ssion point is the eNodeB 12. However, it m ght be possible for
other transm ssion points in a cell to performthese operations. In block
905, the user equipnent receives an indication of a UE specific reference

signal pattern to be neasured froma first transmssion point in a cell. In
bl ock 910, the user equipnent receives information fromthe first
transm ssion point in the cell. The information indicates sets of reference

signal patterns and which sets of reference signal patterns have zero
transm ssi on S |ctedb mut i n ern
certann 1 arbone osrpftt setitd) 6 R Rt e AR SR e
full set of thefrforeratien te.gntle QRItR® Msingpyttera).respond to one of one or nore
ot her transm ssi |nt in.the ¢ or a nei hbo 0063] The user
equi pnent may orctﬁggﬁnot lés " ﬁ8°kc§j ﬁ??ﬁﬁrleﬂﬁ' 516?{] PF{%”T{’ "3° 'I:H%n%gf qual ity
measur enent sequlp‘mdriﬂ@hmﬁ@ﬂseaweirrpdrmed séto of bferencd signdlPhittéBs fart i ng pattern
for performn chann ality asurenpent s, the user_ e nt shoul d
be. i hf or med BYesCREY pE Enapa ARG HsREtdereeNoh W Hches bRt

[ 0064] For exaea:duees am rbbm(bﬂnbﬁ 919hewamae|rq®q1yif@rmehsmpetoiutpmérity;pecefmer ves
signaling fro i st m ssion channel quality information to

1 Nt
be reported B r?rﬁg 3{933 IC’are} Ui beggwed b'f’ﬂe&ﬁ rst transm ssion point. That is,
the first transm[eeé8ln pti hﬂbckm(cpatferme&hfb:lbclomahefEs()emaed osthen step 4

above are to be u t he .channel on is

P ust rat ed BREErh i Blsst BuSRRRNReate ke AREHUEL BPHIET ng 1 om
the first trindisated setsnf pderehcd sigpa phtiens ¢leasined inculadki 310) eedifu trentBBt S usi ng
the informatian Yet anot her option is

J. h z ing. :
illustrated sgﬁcrgé Beg%egie]ergﬁ:agggﬁge%@gﬁ '@@é‘%@%@t is configured (e.g.,

with 16 ori gi nal [oosupdatretdoao@mrva'rea)set equ@ipmanisrepertd indicatdraroiitie qual ity
t t.h f RS 3 L
[0065] Thus, TS Bnef S BT oube ity SusBame it PR HELRH

equi prrent s hbel Ui apeeifit hefeiendé sigha pattetnstodifie firef tearesndssicai goiatl Imahbtednlsatf or
measur enent k 919 =

T ot g LSRR rerdiBbt WpalratR ekt S Ganttean APt VTR Lser

equi pnent spedicdtioos aef mrarenorelameg\mm thpaugnersrrecearmi mebdbdkmﬁl dxn:krlo@lf)540 [ 0066] I n

i ok ot ou i HeErEEienlernt el Yo gkl R i o A BB Edpment

i ndi cat ed sedpscifi€ groerbexfé)rSd:—RSspagireais tpauseremrr(nneetehmﬁdimeasmﬁemld d10) and for
the UE specific refere ce S ( evedrn bl gck 905). [0067]In
bl ock 930, -t nu e Sy Ao BN Rupb S % gl A s i rsasur e Shanne
quality for the |[0d68:at edw BIEX 4004 bioeit euagm:rassrhgwalofpaekmplaryanethbd)r the UE
specific refer ence gr];r A att.er.n to we frrs tr mssrﬂg o]e) nt .

noted that tHe&° ds%% B rBpapispign pgin Sdﬁ%?% & 2 ln gy r?F&%%tted
separately. sTdreﬁpont ddcoety mmslvrageei/eralamrmtﬂ;meoomts krrnthrhethscejh&h&lcc&cm ved
in block 915,

k_940. the user e ment _rec

| nai cat i ons BPoaSdR BN sey Bell ol pRlelE Al SBHR R 1 or e
t he user equiignabpattesheulUH. nadtacke 0ad dhefirst tramsmeiksiogn pdint tyarisnfitsrimfatnationt o be
sent to the first transni.ssion p%nt S .

to a user equipmentTn a cell. e Information indicates sets of reference signal

patterns that have zero transmission power (e.g., as indicated by the CSI-RS muting

pattern) for certain frames of DL transmissions by the first transmission point. The

full set of thereby indicated reference signal patterns may correspond to one of one

or more other transmission points in the cell or neighboring cells.

[0069] In block 1011, the transmission point determines if the user
equipment should use the indicated sets of reference signal patterns for
measurement of channel quality. If not (block 1011 = NO), in block 1019, the

transmission point receives from the user equipment a report of channel quality for



[0068] In FIG 10, a block diagramis shown of an exenplary nethod perforned
by a first transm ssion point (such as eNodeB 12) in a cell for reference
si gnal powD 2dizicessery i nvol ving several transm ssion poiParEpesiiosesst he

cell. In block 1005, the first transmi ssion point transmts an indication
of a UE specific reference signal pattern to UE. In block 1010, the first
transm ssion point transmts information to a user equipnent in a cell. The

information indicates sets of reference signal patterns that have zero
transm ssion power (e.g., as indicated by the CSI-RS nuting pattern) for
certain frames of DL transm ssions by the first transm ssion point. The
full set of thereby indicated reference signal patterns nay correspond to
one of one nore other transm ssion points.in the cell ar nej ring
cel1o: Cooodhr Foiesionist s deRrarkE el bt oS aidichne h bR OBRE (e
equi pnment shbsd @blackel Ot he YER) thettetssaisngloint atleceone of thgradckpeat &r ns f or
measur enent fbf1 cgra,{mﬁl quality. If not (block 1011 = NO, in block 1019,
the transm ssi gn poi nt receives fromthe user equi pnent a report of channel
quality for 17 t[be7alser Thetrapsmeissios peiot, in blocle1 @15edetermings aharpat tuelity
(correspondi.ng to. bl.ock 1005).  If so (bl ock 11 = YE the transm ssion
bor nt ool ectophaio S PR o RiGRRY the Do Fitent eroZ 8) St BRHRN r ansim soi on
poi nt, in blrefeker@1d FIG ) endisiyaalsthiamieimatioalo the usef equiprhen In bloble pr ovi ded

o gnal st hi <101 Bt BP AP BRSPS FERE ceielh Py B Re! Pl BB 3B che

t ransm ssi orcopfigured ttedlanys perforinhzhianhdl euakite meaguicpraatd udirgg thkt@adyitednf | gur ed
to al ways perform channe lit asurenments usjing the transmtted

o or mat  on TRALSER BBk 104h i ToRETE Dbt Bhihe fiebs o et ¢ on.
[0071] I n bl ock 1qA071]t helrt blacksH20s thertrgmemitsionguoiit vereivies diront the usser

equi pnent indicati

ns. of. t he measured channel quali for_the indicated
st s or et dLiRISrE PRt B RE4 e EATEL prgElet e n@lapdSpe Yt o
ref erence sirgfeadncpaignar pattefiearid gpisaliyssistheiitt specificnefereck sigpdDpatdet.er m nes
an updat ed er, equi. pment .speci f i 0 of. CSI -R% atterns for the UE. In
bl ook 1050, PR BT il o8 e Bines i Aol <&t SGeRgat er i ned
updat ed userspeqitic proeptof SBEES pattegrsdiapthefUE elindlatk 105D RS tpaasmhissioa point
[0072] Wi t hosutn [ n &n%/t.ovr\{a%f i naee;i n etd;e SEPE i nt.er%gr et at .iion oulof set
appl i cat i on AT adERIORr KisHeeied Rebled er sdvRTEL SPEFTEtouBf SRE or
nore of the afxXC8HREpatdnedi nent s di scl osed herein is use of information,
such as a patter bz.'éje tp\(; .- RS pattern, %o indicate to a user .equi pment
which sets of CoORInar PEingat i ag P Dobe st il Sstrlef o Speudipht "anc
havi ng the uséhe dajmspappaaringibelow atecheiod mffesti adonpor morasf the ekdmapleesul ts of
t he channel alit asurenments.. . 0073] Enbodi nent s .of .t pr esent
i nvention m%nltbogllm%%?gﬁglﬁ%%ﬁ?rﬁm is use of |nforrL1at|on, Luc as a pattern I|f<)e ther@SI-
RS pattern, to indicate to a user equipment which sets of CSI-RS patterns should
have its channel quality measured and having the user equipment inform a
transmission point as to the results of the channel quality measurements.
[0073] Embodiments of the present invention may be implemented in
software, hardware, application logic or a combination of software, hardware and
application logic. In an example embodiment, the application logic, software or an
instruction set is maintained on any one of various conventional computer-readable
media. In the context of this document, a “computer-readable medium” may be any
media or means that can contain, store, communicate, propagate or transport the
instructions for use by or in connection with an instruction execution system,
apparatus, or device, such as a computer, with one example of a computer described
and depicted, e.g., in FIG. 1. A computer-readable medium may comprise a

computer-readable storage medium that may be any media or means that can



software, hardware, application logic or a conbination of software,

har dwar e and application logic. In an exanple enbodi nent, the application
| ogi c, soWowarxi3es4can i nstruction set i s naintained on ROY/EPR@20856482Ar | OUS
conventional conputer-readable nedia. In the context of this docunent, a
"conput er-readabl e nedi um’ may be any nedia or neans that can contain,
store, communi cate, propagate or transport the instructions for use by or
in connection with an instruction execut1i on system apparatus, or device,
such as a conputer, with one exanpl e of 8 conput er descri bed and depi cted,
e.g., in FIG 1. A conputer-readable nmedium may conprise a
conput er -readabl e storage nediumthat nay be any nmedia or nmeans that can

18 contain or store.the instructions for use b r in,connecti.on with an
I nstruct i on SRBTPTsed0s Pl etons K ienBY of i eniledlon BEA BEFACtBE oyt or
[0074] I f desaxeedtiontdystedh, Bpparatus, dndevidepnicchdisscems@deher ei n may be perfornmed
in a different or and/.or concurrently. wi,th each other.. Furthernore, if
bosi ot oneor riFtaS ! lries SRD G R P yBtions HRR s MRl BEV BT Cnar or
may be conbipeefdrméddiAbdifibiehberglr araloraoscarsgntlg iwsth@fach bther nvaetharonreaife set
out in the ipdependent cl ai ther aspects of the jnventipn conprise
Sther conbi aerenenarr rerd of B PpikrestBET bbefns B arior e BREP: ¢ he
dependent clambinesith the features of the independent clains, and not
solely the conbi 1 QNS licitly set out .in the clains. 076]1t is also
ot ed herai ot hatobree FlEbddh bl et i SR HERAER bt | e
i nventi on, tihdspendesctadins,aing sshecth df thetinveation eswepliserotiderldombinatignsefnse.
Rat her, there are .several variati.ons and i fications ich may be made
et dondpetles Y felest Has iR in 8¢ aPBEL I Rho i Rl e d Tt he
appended cl deatsresikd te iAtdyiendbat claisis carad ma dolely: the combinations explicitly set out

in the claims.

[0076] It is also noted herein that while the above describes example

embodiments of the invention, these descriptions should not be viewed in a limiting

sense. Rather, there are several variations and modifications which may be made

without departing from the scope of the present invention as defined in the appended

claims



1A met hod, conprising: receiving information indicating one or nore sets of
reference signal patterns froma first transm ssion point, wherein at |east
one of thwoizntiices46d one or nore sets of reference signacCTEebaiensss2
corresponds to one of one or nore other transm ssion points; neasuring the
channel quality for the indicated one or nore sets of reference signal
patterns; and reporting indications of the neasured channel quality for the
i ndi cated one or nore sets of reference sjgnal patterns to the first

transm ssion point. 2. The method of claim 1, wherein the information
conprises a pattern of bits, each of the bits indicating a set of reference
signal patterns that should be neasured for channel quality. 3. The nethod
of claim 2, @S n the pattern conprises a zero power channel state

i nformation = erence signal bitmap. 4. The nethod of claim1, wherein:

t he met hod further conprises receiving an indication of a user equi pnent
specific reference signal pattern that should be neasured for channel
quality; neagHii9gafidd@er conprises neasuring the user equipnent specific
reference signal pattern for channel quality; and reporting further
conprises reporting both the measured channel quality for the indicated one
or nore sets of reference signal patterns and for the user equi pnent
specific reference signal pattern. WD 2012/ 136846PCT/ EP2012/ 056452 20 5.
The met hod of. cl & methodwbempiising:eporti ng i ndi cati ons of the nmeasured

channel qual ity frgéél\nﬁéerﬁcgrmé#ibﬁﬁ‘@lcraﬁlpgg%é Qrgm&%rse?é ?fl rgi%?énm%’%f%n% pét{é?ns

i ndi cated one or nore erence signal pat
correspondi ng neasur edranhaffirsdtragsraission paek tveegeip atigastemnei of & mﬂlpeteﬂol d.

one or more sets of reference signal patterns corresponds to one of
one or more other transmission points;

measuring the channel quality for the indicated one or more sets of reference
signal patterns; and

reporting indications of the measured channel quality for the indicated one or

more sets of reference signal patterns to the first transmission point.

2. The method of claim 1, wherein the information comprises a pattern of bits,
each of the bits indicating a set of reference signal patterns that should be measured

for channel quality.

3. The method of claim 2, wherein the pattern comprises a zero power channel

state information — reference signal bitmap.

4. The method of claim 1, wherein:

the method further comprises receiving an indication of a user equipment
specific reference signal pattern that should be measured for channel
quality;

measuring further comprises measuring the user equipment specific
reference signal pattern for channel quality; and

reporting further comprises reporting both the measured channel quality for
the indicated one or more sets of reference signal patterns and for the

user equipment specific reference signal pattern.



6. The nmethod of claim 1, wherein: neasuring further conprises neasuring,
for at | east one of the indicated one or nore sets of reference signal
patterns,woharmetssqual ity for a plurality of ports; andpcempeainzogs4surt her
conprises reporting for the at | east one of the indicated one or nore sets
of reference signal patterns and a corresponding plurality of ports whether
a correspondi ng neasured channel quality neets a predeterm ned threshol d.
7. The nethod of claim1, wherein the suring is perforned in response to
a channel state information - reference signals report request nessage. 8.
The met hod of claim 1, wherein the reporting is perfornmed using a channel
state informati on - reference si gnal S quality report nessage. 9. The
nmet hod of cl ein. the first on poi.nt is_in cell., the
one or ror e Bt her T IRERK SLPBAT hotR e PN PEE AP Bl Banfed eSO osi on
poi nts; at Iqmsﬂy fmﬂercbmphsaesp‘eporahg fqraofeasttmmofttmeainsmamsliooa opaiond setss i n
the cell; qaf | east ?t ?{b(ﬁ rﬁuradt of otrllﬁ'r3
transm ssion ;S%F'f?tngeg'tggal Oﬁréefej g9 'eepLsa © @_neLrwaal t hod of
claim1l, \Ahen@etﬂatm@cmwnnn@dthmsbblannel quality is performed in response to
signaling fromthe first transm ssion point indicating the indicated one or
nore sets of reference signal patterns are to be neasured for signal
quality. 2¥. 11.TheEheethod bbclaiof 1 oA/ma'reih:L vvherei n receiving, measuring, and
reporting are perforned a user.e ment el n asurl the
[eportng are, perhOLIRle Riu HiFuSUhaENs WIS SRS SR e
user equi pnent i ndi catarmgpre Betsiofitkfe@hesl signal pmttemrdqmblsqwhtyrferfaaplerwa
signal patterns are toofb%rtgea%%ured for signal quality. 12. An apparatus,
conpri si ng: ports,

reporting further comprises reporting for the at least one of the indicated one

or more sets of reference signal patterns and a corresponding plurality
of ports whether a corresponding measured channel quality meets a

predetermined threshold.

7. The method of claim 1, wherein the measuring is performed in response to a

channel state information — reference signals report request message.

8. The method of claim 1, wherein the reporting is performed using a channel

state information — reference signals quality report message.

9. The method of claim 1, wherein:
the first transmission point is in a cell;
the one or more other transmission points are a plurality of other transmission
points;
at least one of the plurality of other transmission points is in the cell; and
at least an additional one of the plurality of other transmission points are in

one or more neighbor cells.

10. The method of claim 1, wherein measuring the channel quality is performed in
response to signaling from the first transmission point indicating the indicated one or

more sets of reference signal patterns are to be measured for signal quality.



one or nore processors; and one or nore menories including conputer program
code, the one or nore nenories and the conputer program code configured to,
wi th the woeowidssare processors, cause the apparatus toPppemPesiiosdi4st east
the follow ng: receiving information indicating one or nore sets of
reference signal patterns froma first transm ssion point, wherein at |east
one of the indicated one or nore sets of reference signal patterns
corresponds to one of one or nore ot herr2t1ransm' ssion points; neasuring the
channel quality for the indicated one or nore sets of reference signal
patterns; and reporting indications of the neasured channel quality for the
i ndi cated one or nore sets of reference signal patterns to the first

transm ssio p0| , TE appar.at us of .c n the information
conpr 1 ses. a Hart erie Bitas pLe=BEERR R refafid Raafiind PRG Rl ak " of r ence
si gnal pattqrenrsrméraby ahreeﬂeehutmner&asdmﬂdrdimmeahamg&he Oheainet qualitylid. The
appar at us of n.th ter.n couprises a ze ower .channel
ST Bte i nf or R PERES IEPETER GRS B P o Tt e B BT e o m
12, wherei n'indrbmedibné easibrensets obetargncerigrishpattonpatecs bp megasaradifodsgal e
further confj |u%rr ed to, with the at | east one processor, cause the apparatus
to performa°[ Nast the fol | ow ng: receiving an indication of a user 22
equi pnent speC|f| c reference signal pattern that should be measured for

channel qual d%easurrtng d urtI er conpri ses neasuring the user equi pnent
specific ref %'?pgﬁﬁ%r RAPEPRY or  channel quality; and
one or more processors,; and

one or more memories including computer program code,

the one or more memories and the computer program code configured to,
with the one or more processors, cause the apparatus to perform at
least the following:

receiving information indicating one or more sets of reference signal patterns
from a first transmission point, wherein at least one of the indicated
one or more sets of reference signal patterns corresponds to one of
one or more other transmission points;

measuring the channel quality for the indicated one or more sets of reference
signal patterns; and

reporting indications of the measured channel quality for the indicated one or

more sets of reference signal patterns to the first transmission point.

13. The apparatus of claim 12, wherein the information comprises a pattern of
bits, each of the bits indicating a set of reference signal patterns that should be

measured for channel quality.

14. The apparatus of claim 13, wherein the pattern comprises a zero power

channel state information — reference signal bitmap.

15. The apparatus of claim 12, wherein:
the at least one memory and the computer program code are further
configured to, with the at least one processor, cause the apparatus to

perform at least the following: receiving an indication of a user



reporting further conprises reporting both the neasured channel quality for
the indicated one or nore sets of reference signal patterns and for the
user equiwoent2/spsei fic reference signal pattern. 16. Pohe/Erppansdsss of
claim 12, wherein reporting indications of the neasured channel quality
further conprises reporting for at |east one of the indicated one or nore
sets of reference signal patterns whether a correspondi ng neasured channel
quality neets a predeterm ned threshold.,, 17. The apparatus of claim 12,
wherein: neasuring further conprises msa?gurl ng, for at |east one of the

i ndi cated one or nore sets of reference signal patterns, channel quality
for a plurality of ports; and reporting further conprises reporting for the
at | east one of the indjicate one. nor e en nal patterns
2nd & cor respond ng. pHEND serTsapletBNgR e p et M SRR T RUsH oo
channel quality neets far ¢hreadettematityned t hreshol d. 18. The apparat us of
claim 12, wherein_the ring i s perforned,in res onsetto a.channel state
Cnformation - 1 el BTERERD LTRLFIne B58 Mieruue b UrRee e 8ot o appar at us
of claim1, wherein theferamersignagpétﬂerrpmrfcbammquauty]gmd channel state
information - refere nal s uaI nessa 20. Th ar at us
of ol arm 12, whergreng hehPl Rt RES el B Ins FeSesy sneheig By iRE e or
nore ot her transm ssi dhe pmlldated ca*reeoranmblsealoftr@fe@fncesulgeal dattansransSorthe
points; at |east one of the. %Bura it ot her. Lrans mssmn points is in

f
Phe coi 1+ and v 20131eha AR Repbls SreBadicYobd PARh

16. The apparatus of claim 12, wherein reporting indications of the measured
channel quality further comprises reporting for at least one of the indicated one or
more sets of reference signal patterns whether a corresponding measured channel

quality meets a predetermined threshold.

17. The apparatus of claim 12, wherein:
measuring further comprises measuring, for at least one of the indicated one
or more sets of reference signal patterns, channel quality for a plurality
of ports; and
reporting further comprises reporting for the at least one of the indicated one
or more sets of reference signal patterns and a corresponding plurality
of ports whether a corresponding measured channel quality meets a

predetermined threshold.

18. The apparatus of claim 12, wherein the measuring is performed in response

to a channel state information — reference signals report request message.

19. The apparatus of claim 1, wherein the reporting is performed using a channel

state information — reference signals quality report message.

20. The apparatus of claim 12, wherein:
the first transmission point is in a cell;
the one or more other transmission points are a plurality of other transmission
points;

at least one of the plurality of other transmission points is in the cell, and



at | east an additional one of the plurality of other transm ssion points
are in one or nore neighbor cells. 21. The apparatus of claim 12, wherein
measur i ngwoheixiesssel quality is performed in response toT&Pgnaloseag2 f rom
the first transm ssion point indicating the indicated one or nore sets of
reference signal patterns are to be neasured for signal quality. 22. The
apparatus of claim 12 conprising a user equipnent and wherein neasuring the
channel quality is perforned in response, o internal configuration of the
user equi prment indicating the indicated®@ne or nore sets of reference
signal patterns are to be neasured for signal quality. 23. A conputer
program product conprising a conputer-readable nmenory bearing conputer

program code enbodied, therejn for t he conputer program
ods compr i si ng: it poroidhel S b Ra LIl oGP rEmiseRE BT hor e Sers
of reference signal paireermsoréneighborfdellst transm ssion point, wherein at

| east one of the indicated one or nore sets of reference signal patterns
corresponds to one of one or nore other transmi ssion points; code for

measuri ng t . chameedppgreals dsfy:léimmz; MeiendineastgQMEchnnequfali@es s of

reference signal tterns nd €9 rting. indicatiaons,.of

rmasur ed cnaRemETaEsEs B HaBag HolhiiE e kB @sth reRZISS ter ence
si gnal patt endisattdohdrer fmresgets ofvetanessi signap pattdrns ard4o bémeeasorgalfbesigmal ogr am
product of claim 23, wherein the information conprises a pattern of bits,
each of the(ﬁP{ |ndicating a set of reference signal patterns that should
be nmeasured for channel qual i ty 24 26. The conputer program product of
claim23: f ther receivi ngFan indi cation of a user

caul prrent skl 11 e APerEd S RS e AR RbANL BV REBL 6a T or
channel qualmegs,unmg\meeahanna&mahty gpériarinbe in mqumsestemtemalsa.uhﬂglganmmjser
S LR e P T AL
qual ity for gatternsredée talbecheanged forsignal guedliy. of reference signal patterns and
for the user equipnent specific reference signal pattern.
23. A computer program product comprising a computer-readable memory
bearing computer program code embodied therein for use with a computer, the
computer program code comprising:
code for receiving information indicating one or more sets of reference signal
patterns from a first transmission point, wherein at least one of the
indicated one or more sets of reference signal patterns corresponds to
one of one or more other transmission points;
code for measuring the channel quality for the indicated one or more sets of
reference signal patterns; and
code for reporting indications of the measured channel quality for the
indicated one or more sets of reference signal patterns to the first

transmission point.

24. The computer program product of claim 23, wherein the information
comprises a pattern of bits, each of the bits indicating a set of reference signal

patterns that should be measured for channel quality.

25. The computer program product of claim 24, wherein the pattern comprises a

zero power channel state information — reference signal bitmap.



27. The conmputer program product of claim 23, wherein reporting indications
of the neasured channel quality further conprises reporting for at | east
one of thwoizntiices46d one or nmore sets of reference signacTEebalenssisnhet her
a correspondi ng neasured channel quality neets a predeterm ned threshol d.
28. The conmputer program product of claim 23, wherein: neasuring further
conpri ses neasuring, for at |east one of the indicated one or nore sets of
ref erence signal patterns, channel quali W for a plurality of ports; and
reporting further conprises reporting f the at | east one of the indicated
one or nore sets of reference signal patterns and a corresponding plurality
of ports whether a correspondi ng neasured channel quality neets a

pr edet er m ne%ethr shol d. t29' The corrlf?lfut]er pragram product of claim 23,

wher ei n t he Treasur encé’"?péJ ed&r?qggweodoql Pe@%' e to a channel state

i nformation - reffatercempriginglcsde fop cedeivireppreisticatissaigeuse8Bquiginentc onput er
program product of claimz23. wherei.n the.repprtingis performed using a
Channal State i nf or matPBRTC UPErEnEe SeURATEaroy Perurd Hostlie” “2s
31. The conputer prograalitgr oduct of claim 23, wherein: the first

transm ssion point is i he one o ransm ssion. poi nts

heI Si ! r]e 3 Fel{#t tr e r rggrren C)tbherert ipmge ecif
are a plurality of"BYASHHANS E%i%"r‘.“%. A{EASYING TG L ol RS e 7R Cbl' rality
of ot her transm ssi on rpferarice sighal pattee for ehdnnehgaaliat; ahdast an addi ti onal one
of the plurality of other tr 1 Ssion. points. are. in _one or r.e nei ghbor
cel 15, 732 “The’ OISt rPopIsE A SatISEs tPoRg opirse isPiad Phedadls gt ne
channel quality is perduatityder thaindeapanese dronaegesl of nefefanoasighal dattests
transm ssion point indicati t he indicated Lone.or nore et§ of reference
signal patterns are { CEEOHALTF AR sBRAfC BIEPIF B R le comput er
program product of claim 23, wherein receiving, measuring, and reporting
are perfor by user ui pnment and r.ei asuring the channel . quality
pbrtormedt i n” roea T G REE er e SR LA e B R SR et
i ndi cati ng tthemeaduredichanrahquality funther seit@ise$ repeitargefacat lsagyoaé opthkt er ns are
to be rreasur.egl f.or si gnal UE{H iftr% : .

indicated one or more’sets of reference signal patterns whether a corresponding

measured channel quality meets a predetermined threshold.

28. The computer program product of claim 23, wherein:
measuring further comprises measuring, for at least one of the indicated one
or more sets of reference signal patterns, channel quality for a plurality
of ports; and
reporting further comprises reporting for the at least one of the indicated one
or more sets of reference signal patterns and a corresponding plurality
of ports whether a corresponding measured channel quality meets a

predetermined threshold.

29. The computer program product of claim 23, wherein the measuring is
performed in response to a channel state information — reference signals report

request message.

30. The computer program product of claim 23, wherein the reporting is
performed using a channel state information — reference signals quality report

message.



34. A nethod, conprising: transmtting information indicating one or nore
sets of reference signal patterns froma first transm ssion point to a user
equi prentwowheressicat | east one of the indicated one or PoDmEP2GIRS6461
reference signal patterns corresponds to one of one or nore other

transm ssion points; and receiving fromthe user equi pnment indications of
measured channel quality for the indicated one or nore sets of reference
signal patterns. 35. The nmethod of claign 34, further conprising:

determ ning a user equi pnent specific s of reference signal patterns the
user equi prment shoul d nmeasure; and 26 signaling an indication to the user
equi pnent of the determ ned user equi prrent specific set of reference signal
patterns th user; nt shoul d rre ? The net hod of cl ai m 34,
further comptising qté)gfpgﬁ%pﬁ?q{amcoﬁ% ﬂﬂm% yvr’iefﬁ'%r mation to be provided
by the user equi pmenrtsttransmussubmpd)uhelsﬁn asell;transm ssion point for the
measur ed channel ﬁual i telr;n andt sit nal I n% i ndltcatl ons ag;}y tfh dﬁ%ﬁrn‘i ned
channel quality i ¢ 8%l i8F|e?Bert S0L%s ne%oun ﬁﬁﬁ%?pur W ONETTEROESSE clai m
34, further conprisingoyesdi ng a channel state information - ref erence
signals report re

equi pnent to neas T SE R %ﬂﬁ% %’Ireﬁ'&h% ﬂf?ﬁranﬁ 'Ss%ﬁgp%tfpﬁt %d'ﬁiﬁ%fce 1%[? e user

wherein the receiatigzagt ama@duiumOmeofethylpmgalmy citdingretans inésioni poirts amtmon -

reference signals quality report. nessa
one’or more nelg or ce S

32. The computer program product of claim 23, wherein measuring the channel
quality is performed in response to signaling from the first transmission point
indicating the indicated one or more sets of reference signal patterns are to be

measured for signal quality.

33. The computer program product of claim 23, wherein receiving, measuring,
and reporting are performed by a user equipment and wherein measuring the
channel quality is performed in response to internal configuration of the user
equipment indicating the indicated one or more sets of reference signal patterns are

to be measured for signal quality.

34. A method, comprising:
transmitting information indicating one or more sets of reference signal
patterns from a first transmission point to a user equipment, wherein
at least one of the indicated one or more sets of reference signal
patterns corresponds to one of one or more other transmission points;
and
receiving from the user equipment indications of measured channel quality for

the indicated one or more sets of reference signal patterns.

35. The method of claim 34, further comprising:
determining a user equipment specific set of reference signal patterns the

user equipment should measure; and



39. The nethod of claim 34, wherein: the first transmssion point is in a

cell; the one or nore other transm ssion points are a plurality of other
transm sswonomilsd4s; at | east one of the plurality of oPhEmEPRelansaESESi on
points is in the cell; and at |east an additional one of the plurality of

ot her transm ssion points are in one or nore neighbor cells. 40. The
met hod of claim 34, further conprising, prior to receiving, signaling the
user equi pment an indication the one or re sets of reference signal
patterns are to be neasured for signal &%glity. 41. An apparat us,
conprising one or nmore processors; and one or nore nenories including
conput er program code, 27 the one or nore nenories and the conputer
program code confl ured to &8 one o ssors, [gause t he

I

Do aTeCpe contsishing =h fiuigiblic g BB bt B bl Rt sE ot o

i ndi cati ng one or nor eaog;temermtpecm“foesreentmfezremeedugmpatewnsttfertcsm aqdipmsit
transm ssion point to % equi pnent, wherein at |east one of the

i ndi cated one or nore 89 n&eas'uée erence signal patterns corresponds to one
of one or nDre other transm ssion points; and receiving fromthe user

equi pnent cat ons ﬁ nﬁa §¥f n@g réJallty for the indicated one or
nore sets ref eg"e 8 f" {EIRE 'Zfﬁ M%e apparatus of claim41l,
wherein the at Iemérnrmmleg ormmequand' mfoena:tmmputoerprqmdngrtanmeoderam&mﬁemt her

configured to, with the at.|least one r, caus ratus to
perfo?m at | east the ]tt&t f;,glstntéansmlssm pow?t? tRe ‘measure anneq%Bahty, an%

signaling indications of the determined channel quality information to the user

equipment.

37. The method of claim 34, further comprising sending a channel state
information — reference signals report request message to the user equipment to

request the user equipment to measure the channel quality.

38. The method of claim 34, wherein the receiving comprises receiving a channel

state information — reference signals quality report message.

39. The method of claim 34, wherein:
the first transmission point is in a cell;
the one or more other transmission points are a plurality of other transmission
points;
at least one of the plurality of other transmission points is in the cell, and
at least an additional one of the plurality of other transmission points are in

one or more neighbor cells.

40. The method of claim 34, further comprising, prior to receiving, signaling the
user equipment an indication the one or more sets of reference signal patterns are to

be measured for signal quality.

41. An apparatus, comprising
one or more processors; and

one or more memories including computer program code,



determ ning a user equipnent specific set of reference signal patterns the
user equi pnent shoul d neasure; and signaling an indication to the user

equi prentwofoihsesdet er m ned user equi pment specific set pofi/predienssse si gnal
patterns the user equi pnment should nmeasure. 43. The apparatus of claim4l,
wherein the at | east one nenory and the conputer program code are further
configured to, with the at | east one processor, cause the apparatus to
performat |east the follow ng: determ rE7ng channel quality information to
be provided by the user equi pnent to the first transm ssion point
for the neasured channel quality; and signaling indications of the

determ ned channel quality information to the user equipnent. 28 44. The
apparatus of cl aitﬁn 41, wherein the at tIheast oFe nenory. gnd the canputer
program code are FUPPREFMEEHPHAFEHGNEGIMRUI 8T8 &88Y CANE i dRessor
cause the apparat us t avithethé onaoainolepsteddoes, talideotve mgparatsdo pgriancatannel
state information - rqfertﬁgcfe”si.ﬂn_al S report request nessage to the user
equi pnent to request R IEEP %VH 9'pmant to measure the channel quality.

45. The appar at usrambmittireg infothatiovhiatieatnd dre dsranae\setsgof cefg@ncs 8gnalecei vi ng a
channel state infor matigtn - ref erence si.lgnal S iﬂr@lit re{d).ort {Te sage. 46.
The apparatus of clai 2 Tfnsﬁ%’flai'ﬁ: "PRENPPIP PO s S 'RmSB’ °Min a
cell; the one or nore attdmt otig afftberirgitaten @@ artnsorarsetsaof pefareakce tignalf ot her
transm ssion points; at  least one 0 uralit er transm §s_i

{ tI s _gorr dfs tge 5{ e alr of eoitirg ISSi n on
points is in the cell; ARSHOMPRRAAIS I 008t Y1 AN TS RGP R BPUPS\ ist’y of
ot her transm ssion poiamds are in one or nore nei ghbor cells.

receiving from the user equipment indications of measured channel quality for

the indicated one or more sets of reference signal patterns.

42. The apparatus of claim 41, wherein the at least one memory and the
computer program code are further configured to, with the at least one processor,
cause the apparatus to perform at least the following:
determining a user equipment specific set of reference signal patterns the
user equipment should measure; and
signaling an indication to the user equipment of the determined user
equipment specific set of reference signal patterns the user equipment

should measure.

43. The apparatus of claim 41, wherein the at least one memory and the
computer program code are further configured to, with the at least one processor,
cause the apparatus to perform at least the following:
determining channel quality information to be provided by the user equipment
to the first transmission point for the measured channel quality; and
signaling indications of the determined channel quality information to the user

equipment.



47. The apparatus of claim 41, wherein the at | east one nenory and the
conput er program code are further configured to, with the at | east one

pr ocessorwocalsBesdhe apparatus to perform at |east the fPolriEresR@se4pzi or to
receiving, signaling the user equipnment an indication the one or nore sets
of reference signal patterns are to be neasured for signal quality. 48. A
conput er program product conprising a conputer-readabl e nenory beari ng
conput er program code enbodied therein fQr use with a conputer, the
conput er program code conprising: code for transmtting information

i ndi cating one or nore sets of reference signal patterns froma first
transm ssion point to a user equi pnent, wherein at |east one of the

i ndi cated ong, or re sets of reference.sign tterns corr onds to one
of “one o it or B ReRe s Mg BT, BRI e IR B AT om t e
user equi prmeinputetipcagramcede brereether axthfigirad he lwittithd bt lgastanetpheceissoh cat ed
one or nore sets,of reference sign terns. 29 .49. The ut er
bt 0gr am pr odtipe BB PRI Perart ALP=Sahp B ing: 5’3 = il SR ni ng a
user equi pranforrsateni-f tefersmde gnaiefepor nepiest Hosdagead trer user th@pmsetrtoequi pnent
shoul d neasure; g@% code f.or signalin%ﬁﬁn bndigat”.n to the user equi pnent
of the deter & slésrergﬂlﬂ?rﬁﬁ%tﬁ "%eﬁéﬁ g AT er ence si gnal patterns
t he user equi pment shoul d neasure. 50. The conputer program product of
claim 48, fuyther conprising: code for determ ni.ng channel quality
“nformat | on o oo BV By e e u BrLE T SR E SRS FE G s ssi on
poi nt for tlehanesstatethfarhatioel- refeadnice gignalsdjualitd eedoptrmassggal 1 ng | ndi cati ons
of the determ ned channel quality information to the user equipnent. 51.
The conputer program product of claim48, further conprising code for
sendi ng a ch#nnel Tretappardtud ofrabaiii 4dnwheredf:-er ence signal s report request
nessage to the USEL .eg%rgment. to e uest I_he user equi pnent to nmeasure the
channel quality. %Er_s S@%%@P‘%'P '%H%%F% product of claim48, wherein the
recei ving conpri ghs oneoemerengther tedramissionsicitte arend plunaity afrothertahemssioa
signals quality report message.
points;
at least one of the plurality of other transmission points is in the cell; and
at least an additional one of the plurality of other transmission points are in

one or more neighbor cells.

47. The apparatus of claim 41, wherein the at least one memory and the
computer program code are further configured to, with the at least one processor,
cause the apparatus to perform at least the following: prior to receiving, signaling the
user equipment an indication the one or more sets of reference signal patterns are to

be measured for signal quality.

48. A computer program product comprising a computer-readable memory
bearing computer program code embodied therein for use with a computer, the
computer program code comprising:
code for transmitting information indicating one or more sets of reference
signal patterns from a first transmission point to a user equipment,
wherein at least one of the indicated one or more sets of reference
signal patterns corresponds to one of one or more other transmission
points; and
code for receiving from the user equipment indications of measured channel

quality for the indicated one or more sets of reference signal patterns.



53. The conputer program product of claim48, wherein

the first

transm ssion point is in a cell; the one or nore other transm ssion points

are a pl uwel2niyi3ed460t her transm ssion points; at |east

eae/BErRochsspt ural ity

of other transmi ssion points is in the cell; and at |east an additional one
of the plurality of other transm ssion points are in one or nore nei ghbor

cells. 54. The conputer program product of claim48,

further conprising

code for, prior to receiving, signaling 2t he user equi pnent an i ndication

the one or nore sets of reference signalgpatterns are

signal quality.

to be neasured for

49. The computer program product of claim 48, further comprising:

code for determining a user equipment specific set of reference signal

patterns the user equipment should measure; and

code for signaling an indication to the user equipment of the determined user

equipment specific set of reference signal patterns the user equipment

should measure.

50. The computer program product of claim 48, further comprising:

code for determining channel quality information to be provided by the user

equipment to the first transmission point for the measured channel

quality; and

code for signaling indications of the determined channel quality information to

the user equipment.

51. The computer program product of claim 48, further comprising code for

sending a channel state information — reference signals report request message to

the user equipment to request the user equipment to measure the channel quality.

52. The computer program product of claim 48, wherein the receiving comprises

receiving a channel state information — reference signals quality report message.

53. The computer program product of claim 48, wherein:

the first transmission point is in a cell;

the one or more other transmission points are a plurality of other transmission

points;

at least one of the plurality of other transmission points is in the cell, and

at least an additional one of the plurality of other transmission points are in

one or more neighbor cells.

54. The computer program product of claim 48, further comprising code for, prior

to receiving, signaling the user equipment an indication the one or more sets of

reference signal patterns are to be measured for signal quality.



