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BACKGROUND
I Field
[0002] The following relates generally to wireless communication, and more
specifically to coding and decoding dedicated reference signals for improved wireless

communications.

IL. Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication content and services such as, e.g., voice content, data content,
video content, packet data services, broadcast services, messaging services, multimedia
services, and so on. Typical wireless communication systems can be multiple-access
systems capable of supporting communication with multiple users by sharing available
system resources (e.g., bandwidth, transmit power). Examples of such multiple-access
systems can include code division multiple access (CDMA) systems, time division
multiple access (TDMA) systems, frequency division multiple access (FDMA) systems,
orthogonal frequency division multiple access (OFDMA) systems, and the like.

[0004] Generally, wireless multiple-access communication systems can
simultaneously support communication for multiple mobile devices. Each mobile
device can communicate with one or more base stations vig transmissions on forward
and reverse links. The forward link (or downlink) refers to the communication link
from base stations to mobile devices, and the reverse link (or uplink) refers to the
communication link from mobile devices to base stations. Further, communications

between mobile devices and base stations can be established via a single-in-single-out
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SUMMARY

[0008] The following presents a simplified summary of one or more aspects in
order to provide a basic understanding of such aspects. This summary is not an
extensive overview of all contemplated aspects, and is intended to neither identify key

or critical elements of all aspects nor delineate the scope of any or all aspects. Its sole
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channel as actardioglyoresmitiearefemot signadebinponents can be coded in a like manner,
depending on the virtual cell ID.
[0011] In at least one aspect of the subject disclosure, provided is 2 method of
wireless communication. The method can comprise employing a data processor to
generate a sequence for a dedicated reference signal. The method can additionally
comprise employing the data processor to map the dedicated reference signal sequence
to resources of a wireless channel as a function of an ID of a cell.
[6012] In other aspects, disclosed is an apparatus for wireless communications.
The apparatus can comprise a data processor for executing a set of modules configured
for providing reference signals in wireless communications. Specifically, the set of
modules can comprise a calculation module that generates a sequence for a dedicated
reference signal and a mapping module that allocates symbols of the dedicated reference
signal to resource elements of a wireless channel as a function of a physical layer cell
ID. Furthermore, the apparatus can comprise memory for storing the function or the

physical layer cell ID.
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dedicated reference signal. Furthermore, the method can comprise employing the data
processor to decode the dedicated reference signal as a function of an 1D of a cell
transmitting the received wireless signal.

[0017] In other aspects, provided is an apparatus for wireless communications.
The apparatus can comprise a wireless communication interface for receiving a wireless
signal. Moreover, the apparatus can comprise a data processor for executing a set of
modules configured for analyzing received wireless data. Specifically, the set of
modules can include a parsing module that identifies an instruction within the received
wireless signal pertaining to a dedicated reference signal and a demodulation module
that decodes the dedicated reference signal as a function of an ID of a cell transmitting
the received wireless signal.

[0018] In yet other aspects, the subject disclosure provides an apparatus for

wireless communications. The apparatus can comprise means for employing a data
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[0021] According to one or more other aspects provided herein, disclosed is a
method employed in wireless communications. The method can comprise employing a
data processor to generate a set of common reference signal resource elements
comprising a number of common resource signal elements. The method can also
comprise employing the data processor to generate a set of dedicated reference signal
resource elements comprising a number of dedicated resource signal elements, wherein
the number of common resource signal elements is different from the number of

dedicated resource signal elements.
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program product comprising a computer-readable medium. The computer-readable
medium can comprise a first set of codes for causing 4 computer to employ a data
processor to generate a set of common reference signal resource elements comprising a
number of common resource signal elements. The computer-readable medium can also
comprise a second set of codes for causing the computer to employ the data processor to

generate a sct of dedicated reference signal resource elements comprising a number of
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BRIEF DESCRIPTION OF THE DRAWINGS
[0027] Fig, 1 illustrates a block diagram of a sample system providing noise
reduction for wireless reference signals according to disclosed aspects.
[0028] Fig. 2 depicts a block diagram of an example system for mapping
dedicated wireless reference signals to wireless resources according to other aspects.
[0029] Fig. 3 depicts a block diagram of a sample system for providing
reference signal resource mapping in multi-antenna communications.
[0030] Fig. 4 illustrates a block diagram of a sample system for sending and
receiving coded reference signals in wireless communications.
(0031} Fig. 5 illustrates a block diagram of an example system comprising a
base station configured for mitigating noise for dedicated wireless reference signals.
[0032] Fig. 6 depicts a block diagram of a sample system comprising a UE
configured for decoding cell-specific reference signals according to some aspects.
[6033] Fig. 7 illustrates a flowchart of an example methodology for noise
mitigation for wireless reference signals according to some aspects.
[0034] Fig, 8 depicts a flowchart of a sample methodology for mapping
reference signals to wireless channel resources according to one or more aspects.
[0035] Fig. 9 illustrates a flowchart of a sample methodology for decoding
dedicated reference signals according to additional aspects.
[0036] Fig. 10 depicts a flowchart of an example methodology for providing
power disparity for common and dedicated reference signals.
[0037] Figs. 11 and 12 1llustrate block diagrams of example systems for

encoding and decoding, respectively, wireless reference signals.



recei ving coded reference signals in wireless comuni cations.
[0031]Fig. 5 illustrates a block diagramof an exanple system
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met hodol ogy [(0df] pr oviKignk$ depicts a block diagram of a sample cellular environment for
wireless communication between wireless devices.
[0041] Fig. 16 illustrates a block diagram of an example wircless signaling
environment for wireless communications.

DETAILED DESCRIPTION

[0042] Various aspects are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details arc set
forth in order to provide a thorough understanding of one or more aspects. It can be
evident, however, that such aspect(s) can be practiced without these specific details. In
other instances, well-known structures and devices are shown in block diagram form in
order to facilitate describing one or more aspects.
[0043] In addition, various aspects of the disclosure are described below. It
should be apparent that the teaching herein can be embodied in a wide variety of forms
and that any specific structure and/or function disclosed herein is merely representative.
Based on the teachings herein one skilled in the art should appreciate that an aspect
disclosed herein can be implemented independently of any other aspects and that two or
more of these aspects can be combined in various ways. For example, an apparatus can
be implemented and/or a method practiced using any number of the aspects set forth
herein. In addition, an apparatus can be implemented and/or a method practiced using
other structure and/or functionality in addition to or other than one or more of the
aspects set forth herein. As an example, many of the methods, devices, systems and
apparatuses described herein are described in the context of providing cell-specific
signal coding for reference signals in a wireless communication environment. One
skilled in the art should appreciate that similar techniques could apply to other
communication environments,
[0044] Wireless communication systems implement information exchange
between wireless nodes by employing various signaling mechanisms. In one instance, a

base station can be employed to transmit pilot signals that establish timing sequences



power disparity for common and dedi cated reference signals.
[0037]Figs. 11 and 12 illustrate bl ock di agrans of exanple systens
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devices. [0041]Fig. 16 | strates a I'agr am an exa
Wi rel ess si dgratlé mpilot signal to obtain information necessary to establish basic communication

with the base station. As one particular example, the UE can decode the pilot signal to
obtain an identifier for a wireless communication cell in which the base station resides
{e.g., according to a wireless network deployment).

[0045] One significant problem in such a system is interference, or wireless
noise, between wireless transmissions of nearby wireless nodes. Interference can reduce
reception quality, retard throughput, or render communication ineffective when severe.
Accordingly, planned base station deployments are ideal in that wireless nodes can be
placed at a suitable distance to mitigate interference. However, even in planned
networks downlink interference can result, for instance when traffic load becomes large,
when terminals are at an edge of a service area, or the like. Furthermore, in multi-
antenna communication systems (e.g., multiple-in-multiple-out [MIMO] systems),
interference problems can be exacerbated by concurrent transmission of multiple signal
elements by distinct antennas.

[0046] To mitigate overlapping transmissions and resulting signal interference,
wireless communications are typically structured in time, frequency, or on various code
or symbol resources, to enable signals to be distinguished from other signals. For
instance, transmitting at different times enables distinction, as well as transmitting on
orthogonal frequencies. Furthermore, employing orthogonal codes or symbols can also
yield mitigated interference, even for signals transmitted at a common point in time. In
such a manner, wireless resources can be segmented to enable multiple nodes to operate
in a given wireless environment.

[8047] For reference signals, low signal interference is important because such
signals convey information required to decode data pertaining to other wireless services
provided by a network. For instance, a reference signal can comprise demodulation
sequences employed in decoding signaling data, muitimedia data, and so on.
Accordingly, reliable reception of reference signals is a desired aspect of wireless
communication systems.

[0048] To mitigate noise and interference for reference signals, wireless
networks employ coding sequences to randomize cross-signal noise. The coding

sequences can map reference signal symbols to distinct timeslots of a wireless channel,
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wireless  [0050] Resource mapping for a common or dedicated reference signal is
dependent at least in part on an 1D of a cell in which the reference signal(s) is
transmitted. As an illustrative example, the resource mapping can specify location of a
reference signal symbol within a frequency band, or within a timeslot, set of code
division multiple access (CMDA) codes, set of orthogonal frequency division multiplex
(OFDM) symbols, or the like, as a function of the cell ID. Additionally, within a
particular cell, mapping of different reference signals, such as common reference
signals, UE-specific reference signals or MBSFN reference signals, can have like
mapping or distinct mapping. In other words, a common function of cell ID can be
utilized to map reference signal symbols to channel resources, or different functions of
cell ID can be employed to map different reference signals.
[0051] Cell-specific reference signals can typically be transmitted in most or all

downlink subframes in a cell supporting non-MBSFN transmission. For a subframe



noi se, between wirel ess transm ssions of nearby w rel ess nodes.
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signals, common reference signals and dedi cated reference signals. As
utilized in the witten description and appended cl ai ns, comon
reference wognehirer e signals transmtted for generic wegusiooywIzedsess
terminals in a cell of a wireless network. Common reference signals
can also be referred to as cell-specifil reference signals. Dedicated
reference signals, on the other hand, are signals transnmtted for
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correlated to an 1D NED) within the physical-layer cell identity group.
[0054] In the above example, the two-dimensional orthogonal sequence is
generated according to the following formula:

P = n=01 and m=01,.,219

mn i

where 5, , is a symbol at the m™ row and the n™ column of the following matrix:



defined as Nfyb consecutive OFDM synbols in a tinme domain, and N
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sequences. In some aspects of the subject disclosure, different sequences can be
employed for generating different types of reference signals. As one illustrative
example, cell-specific reference signals can be generated with a first sequencing
algorithm, cell-specific MBSFN reference signals can be generated with a second
sequencing algorithm, or UE-specific reference signals can be generated with a third
sequencing algorithm, or some suitable combination thereof.

[0056] Reference signals are coded in order to provide noise randomization for
concurrent transmission of multiple signals. Coding can comprise application of a
mapping function, utilized to allocate reference sequence symbols (e.g., generated by
one or more of the above algorithms) to resources of a wireless channel. In at least
some aspects of the subject disclosure, a mapping function can be based at lcast in part
on a cell ID of a cell transmitting the reference signal. According to other aspects, at
least one of a common reference signal or a dedicated reference signal is generated with
a cell-specific mapping function.

[0057] One example of a mapping function dependent on cell-ID can include the

following. A two-dimensional reference signal sequence r,, (1) is mapped to



=, nz,n,n=0,1and in =0,1,...,219 where sm" is a synbol at the
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complex-valued modulation symbols aiﬁ) utilized as reference symbols for a given

antenna port p in a given slot n,; according to the following relation:

ai(rf;) = rm',n (HS)

where
k=6m+{v+v,, )mod6
0 if n="0and p e {0,1}
B if n="0and p € {2,3}
| NDu, -3 ifn=land pe {01}
Ng,f;lb -2 ifn=landpe {2,3}
and

m=0,1,.,2- ng_‘ -1
m'= m+llOw~N§§
01 if pe{0l}
"= {0 if pe23)
Variables v and vapin define a position in the frequency domain (e.g., a subcarrier) for
different reference signal symbols, where v is given by:
3n if p=0
3+3n if p=1
3(n, mod2) if p=2
3+3(n,mod2) if p=3

[0058] The shift in frequency v,; is derived from the physical-layer cell ID.

Accordingly, in the above example, the mapping function allocates reference signal
symbols to a frequency subcarrier based at least in part on the physical-layer cell ID.
Various suitable relationships between resource allocation and cell ID can be employed
for mapping reference signal symbols to channel resources. For instance, vy, could be

directly associated with a cell ID number {0, 1, ..., n} in a system with n antenna ports.

As another example, vyr = N5 mod6, or v,.. = N mod3 or some other suitable

relationship between vy, and cell ID can be employed. Furthermore, it should be

appreciated that a suitable mapping function can allocate reference signal symbols to
time, symbol or code resources of a wireless channel, in addition to or in lieu of

frequency, as a function of cell ID. Furthermore, the foregoing mapping function is
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only one example for illustrative purposes; the subject disclosure and appended claims
are not so limited.

[0059] Referring now to the figures, Fig. 1 illustrates a block diagram of an
example system 100 for facilitating wireless communications according to aspects of the
subject disclosure. System 100 can, for instance, generate one or more reference signals
for transmission by one or more transmitters 116. The references signal(s) can comprise
a common reference signal (e.g., cell-specific reference signal) or a dedicated reference
signal (e.g., a cell-specific MBSFN reference signal, a UE-specific reference signal), or
a suitable combination thereof. Reference signals can be scrambled or coded by system
100 to reduce noise caused by concurrent transmissions by multiple transmitters (116).
Additionally, according to at least some aspects of the subject disclosure, the
scrambled/coded sequence can be mapped to resources of a wircless channel at least in
part based on a cell ID of transmitter 116.

[0060] Specifically, system 100 can comprise a signal mapping apparatus 102
that can generate reference signals for transmitter 116 and map the generated reference
signals to downlink resources employed by transmitter 116. The reference signals can
comprise cell-specific reference signals, cell-specific MBSFEN reference signals, or UE-
specific reference signals. Reference signals are output from signal mapping apparatus
102 as a modulated output stream 112.

[0061] Signal mapping apparatus 102 can comprise a data processor 104 for
executing a set of modules (106, 108) configured for signal generation and resource
mapping. For instance, a calculation module 106 can be executed by data processor 104
to generate a sequence for a reference signal. The sequence can be for a common
reference signal or a dedicated reference signal. Alternatively, the sequence can be
employed for both common and dedicated reference signals, or multiple distinct
sequences can be generated for the common and dedicated reference signals,
respectively.

10062] The calculation module 106 can output generated signals, comprising a
stream of reference symbols, to a mapping module 108. Mapping module 108 employs
a cell ID 112 associated with transmitter 116 for allocating reference symbols to
particular downlink wireless channel resources. It should be appreciated that selection
of a channel resource for a particular symbol is based at least in part on the cell ID.

Moreover, allocation can comprise selecting orthogonal frequency subcarriers, different
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cell-1D can aliigtﬁ(!)rléggseg Qfe subframes allocated to a second subset of antenna ports. In other
aspects, common and dedicated reference signals can be allocated to identical antenna
port subframes. In the latter case, common reference signals and dedicated reference
signals can optionally be allocated to different symbols of an antenna port subframe(s).
For instance, common reference signals can be allocated to the first two OFDM symbols
of subframes comprising dedicated reference signals, which are allocated to OFDM
symbols other than the first two. It should be appreciated that the subject disclosure and
appended claims are not limited to the foregoing example aspects, however.
10064] Cell ID 112 employed by mapping module 108 can be stored in memory
110 of signal mapping apparatus 102. Additionally, reference signals generated by
calculation module 106 or a mapping between such reference signals and wireless
channel resources can also be stored in memory 110. Once a reference signal 1s mapped
to channel resources, a resulting modulated output stream 114 is provided to transmitter
116 for downlink transmission to one or more terminals (not depicted) served by
transmitter 116, Specifically, common reference signals can be broadcast by transmitter
116 on wireless broadcast channels. Additionally, dedicated reference signals can be
broadcast on dedicated channels (e.g., a MBSFN reference signal can be broadcast on a
MBSFN channel) and UE-specific reference signals can be unicast on specific channels

allocated to a UE or set of UEs.
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[0065] As described, system 100 can provide reduced noise in wireless

communications. Typically, transmitter 116 will broadcast the cell ID 112 on pilot or
synchronization channels analyzed by terminals within a cell served by transmitter 116,
Thus, the cell ID 112 is readily available to those terminals. Additionally, by
employing cell ID 112 in mapping reference signals to a wireless channel, a systematic
mechanism is provided for terminals to decode reference signals, based on the cell ID
112.

[0066] Fig. 2 illustrates a block diagram of a sample system 200 for mapping
reference signals to wircless communication channcls in a wireless environment.
System 200 can be included as part of signal mapping apparatus 102 of Fig. 1, for
instance. Accordingly, system 200 can be employed for noise reduction for concurrent
reference signal transmissions, as described herein.

[0067] System 200 can comprise a calculation module 202 for generating
symbols for common or dedicated reference signals. The resulting signals are provided
to mapping module 204. Additionally, a type of respective signal (e.g., cell-specific,
cell-specific MBSFN, UE-specific) can be provided to an allocation module 206 or to a
resource module 208, or both.

[0068] Allocation module 206 is configured to select a resource block of a
wireless channel depending on a type of signal to be transmitted on the resource block.
According to some aspects of the subject disclosure, the selection can also depend on an
antenna port assigned to a particular reference signal. Thus, for instance, if common
reference signals are transmitted on ports 0 or 1 of a four port system, allocation module
206 can select a resource block associated with port 0 or 1 for common reference
signals, and a resource block associated with port 2 or 3 for dedicated reference signals.
Alternatively, selection of resource block can be independent of antenna port, and based
on signal type instead.

[0069] System 200 can further comprise a resource module 208 configured to
select a function of a cell ID 210 transmitting a particular reference signal. In some
aspects, the resource module 208 can select different functions of the cell ID 210 for

different types of reference signals. For instance, a function allocating reference signal

symbols to channel resources based on a physical-layer cell ID N}S) can be selected

(e.g., cell ID 210), where N&is a set of IDs (e.g., N& € {0,,2,..., p}) associated with
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a particular antenna port p. As another example, allocation of reference signal symbols

cell

can be based at least in part on Ni5 mod6, N5 mod3, where Nipis a distinet

identifier for a set of cells, or some other suitable function of cell ID 210. In other
aspects of the subject disclosure, resource module 208 can select a function of cell ID
210 for allocating reference signal symbols to channel resources, independent of a type
of such reference signal. A mapping function selected by resource module 208 is
provided to mapping module 204.

[0070] Mapping module 204 employs a resource block provided by allocation
module 206 and a mapping function specified by resource module 208 in allocating
reference signal symbols to downlink channel resources. As such, the resource
allocation can depend on type of reference signal mapped, or antenna port transmitting
the signal, depending on configurations of allocation module 206 and resource module
208 as discussed above. Additionally, the allocation can depend on the cell ID 210.
Mapping module 204 outputs a mapped/modulated reference sequence for transmission
by a transmitter (not depicted, but see transmitter 116 of Fig. 1, supra). System 200 can
output a mapped/modulated reference sequence for each downlink time frame
transmitted, or as otherwise required for downlink transmissions. In some aspects,
system 200 can store mapped/modulated reference sequences in memory (not depicted)
once generated, to alleviate redundant signal processing.

[0071] Fig. 3 illustrates a block diagram of an example system 300 for
providing cell-specific reference signals in multi-antenna communications according to
further aspects of the subject disclosure. System 300 can comprise a signal mapping
apparatus 302 for generating reference signal sequences, as described herein. Such
sequences can include symbol sequences for common reference signals or dedicated
reference signals. Particularly, the reference signals are generated for concurrent
transmission by multiple antennas of a multi-antenna arrangement 308.

[0072] Signal mapping apparatus 302 can output a reference sequence for multi-
antenna communication to a distribution module 304. Distribution module 304 can be
configured to generate copies of the reference sequence. At least one copy per antenna
308A, 308B, 308C, 308D, 308E (308 A-308E) of the multi-antenna arrangement
participating in the multi-antenna communication is generated by distribution module
304. Copies of the reference sequence are then sent to respective antennas (308A-308E)

assigned to transmit a component of the multi-antenna communication.
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virtual cell ID 306. The virtual cell ID 306 therefore identifies the arrangement of
antennas 308, rather than individual antennas 308A-308E.

[0074] In at lcast one aspect of the subject disclosure, subscts of the multi-
antenna arrangement 308 can be associated with a separate virtual cell ID (306), distinct
from virtual cell ID 306 allocated to all antennas of the arrangement 308, and also
distinct from respective physical-layer cell IDs of the respective antennas 308A-308E.
Thus, as an example, a subset of antennas comprising transmitter 308A and transmitter
308B can have a virtual cell ID (306) distinguishing this antenna subset 308A, 308B
from other suitable antenna subsets of the arrangement 308, distinguishing the subset
308A, 308B from the arrangement 308 as a whole, and also distinguishing the subset
308A, 308B from the respective antennas 308A and 308B comprising the subset.
Accordingly, different subsets of the set of antennas 308A-308E can be associated with
one or more subset virtual cell IDs, as well as virtual cell ID 306 identifying the
arrangement 308, in addition to a physical-layer cell ID identifying an individual
antenna (308A-308E).

[09675] The multi-antenna arrangement 308 can comprise antennas employed in
various types of multi-antenna communication, including MISO communication, SIMO
communication or MIMO communication, or the like. Upon receiving a copy of a
reference signal and a virtual cell ID 306 (or, e.g., a suitable subset virtual cell ID), an
antenna 308A-308E can map the reference signal copy to resources of a wireless
channel. As described herein, the mapping can be dependent on the virtual cell ID 306,
such that each antenna of multi-antenna arrangement 308 transmitting a component
signal of a multi-antenna communication signal has the same reference signal — resource
mapping. Accordingly, a terminal receiving the component signals can identify such
components as part of a common multi-antenna communication, based on the common

resource mapping. In such a manner, the randomization and decoding benefits provided
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to communication involving UE 404 is mcluded in the received signal. Furthermore,
the instructions can specify a resource block in which such reference signal is contained,
as well as instructions for decoding the reference signal. In at least some aspects of the
subject disclosure, the instructions can be contained in higher layer messaging (e.g.,
layer 2 messaging or layer 3 messaging). According to still other aspects, parsing
module 410 can employ the instructions to identify the reference signal as a common
reference signal, such as a cell-specific reference signal, or a dedicated reference signal,
such as a cell-specific MBSFN reference signal or a2 UE-specific reference signal.
Decoding instructions, and optionally signal type, are provided to an analysis module
412,



16 tinme subfranes, tinmeslots, CDVA codes or OFDM synbols, to

random ze noi se for the mapped signal. Specifically, the allocation
can enpl owa2dogmmtreion of the cell | D specifying orthogeaatusineapssscy,
code or synbol resources, or different tineslots, based on the cell
ID 112. Accordingly, noise or interferefice between reference signals
of transmtter 116 and reference signals transmtted by other

115 can bo MIAHEca" (0063 PACHImR ARpEtt BB thE S by ava fL Fiseoed

cal cul ati Onrdf&éltﬂe%lgbgﬁd&ﬁiﬁebﬁy ORI Muda’ 410. Beaeiadspecs, BRtanstsis module
reference m&r; g? jgles for a set of antenna ports of transmtter
116. The sef ‘Fa“regﬂj BCtEI“gﬂfélcéﬂé%ﬁSSPE}ﬁﬁeﬁé‘PthH@feé?SF Becstspint 02 (e.g.

di fferent sphbhedBemQlpiRt Wiksbesn HRARARN Mt BRRMAE WY &céls@gom{ n

at | east one aspect of the subj éct disclosure, common feferenc
si gnal s and4@ber extatedeitien giwdestaiconslidengfind bepasinpoated 440 faf titer ent

Si'gnat s can Baly ShEP BySa BR ot mREEhleF Bl Hh e PR E YRS
first subsebthof messtgnnaciided s sgfnalstansnitted by wirdiess aoets geidt 42 ed

i1 ocat od t BUEecondrEun Lo SpSHAEBOR & S1HG: Hel o e rgane to
comon and dgdits of 8 s&t@éc@ﬂﬁﬁl@%r@l ghRlfalRRyden 3bd emadotfprib®a bake Blatisa!
antenna port _subfranes. In the |latter case, conmon ref erence signals

and dedi cat 807 Fonfignisa s trasaitayiseless refersroecvanalsyassd ahjepgdmpation peell 1D
different synhghgd %h@ﬁb (0L QAN mr M&Hg{f%&?(lﬁ% ?tﬁgfn 50@%5@91%5/'

common reference signals can be all ocat irst two
synbol s of mi@ﬁmcamabmmlssa@aMre@wre@ aS@fmc@n@ef bt geiblly, Thehi ch
are al l ocat %ﬁ]n ? %chﬁ Sa(h Sher tatl]%go&rae% ma hnﬁv(\fgpendgnt on%le ceHbe

appreci ated e su cl'osure”an alns are
limted to I]Delﬁmga@peng, éofhfqnt Bnasge of the cbl(bi@\mmbe 4ol 06¢kH Gglblasd S]Bltfbilz

appi ng. ap Al ARESHIRDE ST PORGI S e et SEGH o1 1S CREFY GGt OBy

cal cul ati Oncé?ﬂ)ﬂélkl%oibg@an@bmﬁaﬁ&p&'tﬂ&n@tﬁ\Eﬁﬁfbf%@nd’e%fgﬁﬁéﬁa’iﬁ%n&h&ﬁ?béof
and wi rel ess channel resources can al so be stored in mam)ré 110." Once
i

a ref er encersprgpesignal, pnpplbes Yieldoris raromniaben e tefergngestanpls jap gompared
modul at ed o%@%hﬁgggggh%ﬁuﬁéa WY dadntsppt ransm tter 116 for

downlink transnm ssion to one or “nore termnals (not depicted) served
by transmit {#801L16. Spwseisfatiombdi(e.gcantrsnpoint erlenn eomireal rsceteen 5 bkthat
br oadcast b

Addi ti onal | thalcfilegf ie 6%;% lf?OIR gnéAAOYrIgOf%g?L}l%%%a&j g'lagl}%’hc gggngf)re I‘ﬁCEIVC

Y erence si gnal s can
dedi cated c hﬂanmb $04,enda ;craasnixﬂéimo tiedt e¢reln cededimynialatalanirdiess bivasidcast

on a MBSFN chan d. UE-specific refer i.gnal s can be uni cast
on speci f i  SURaRAY StRIebE 2050 o ofe %@%ﬁ@%?o%fﬂ@@awm‘f@%@}a@
descri bed, systRBe}Ps AANRHAM HRIMBEHCRE RS ahBniis 586 &%Bcan further
comuni cations. Typically, transmtter 116 will broadcast the cell ID

112 on pil OFOIBPHS:@W P@@N t $RER tsre%‘éqs)]‘l? a {sHiL in
b @At LREEhide Bk dy e by WE@hi
a cell servegy bXd&lE@lﬂlﬁgl er 5181 Bis }»Q}éﬁvc?l#/ Q%o gdeh anF a]cﬂegxohﬁat{ Fglfii ﬂh)(t

avail able to those ter s i ona enpl oying ce
i n mappi ng detﬁedtéat@sreealmdan@nnmm \Derr@klelssdcshlahmieme agalgyesittorredatac

pased on t B BERH T el oGOk PRt b T REERrafod SR BTk Btiono
a sanpl e sysdlesd @00ndtions prpidedgr 1mplementcd by base station 502. In one instance,
stored information can comprise rules or protocols for parsing wireless signals provided
by one or more of the UT(s) 504, Further to the above, data processor 514 can be
coupled to a data store 532 that stores information pertaining to encoding wireless

signals based on a cell 1D 536 associated with base station 502. Specifically, the data



reference signals to wirel ess conmuni cati on channels in a wrel ess
environment. System 200 can be included as part of signal mapping
appar at us w02o0mfi20fpy. 1, for instance. Accordingly, syecens2@ddoszass be
enpl oyed for noise reduction for concurrent reference signal

transnmi ssions, as described herein. [008¥] System 200 can conprise a
cal cul ati on nodul e 202 for generating synbols for conmmon or dedi cated

ref erence SI a The resulting signals rovi.ded to

ool o 904" SR cam Apphr s pap b Bop Hndione S R ARG relgreney Sleaela

cel | - speci f dewnie dhasiR® fdsbirbesBRdNN thiEc8PEcidel c) can be provided to
an all ocation nodule 206 or to a resource nodul e 208, or both.

[0068] Al | oc8088h nodulnerddition itesthe &eeQing: dasersttion PRE sancompsisn exdcwationk
of a wirel e%dﬁf&%@@% g@Accor cﬁ%guéﬂ@esaoftsi}gﬁ 19%01-%@{&3# e di amm&g&ﬁﬁémt ed

on the resource bl oc g to so aspects o | ect
di scl osur e, bassstatioh 661.i Hdditemalizy asmamrerp&mddldm S%Qwaar’neenm@ypbm allws®t thwed

to a parti C%f@xj’evé’eesfa&%?{}%eno?s tgnalnglegg ann Otl"Ble Iql%%]%g%p’fog{ﬂf?ng cr:]%lg?q{tain a

reference si gnal s ansm pOI’
system al | osairicoblonb tunein206cation nedlhile S22 dases@iumcatdahopdit atsigad tat ed

with port 0 or 1 for commpon reference signals, a resour.ce bl ock
associ at ed WEPSPIBEF reforepge Sia%“rag %ﬁ HY’écfef'%‘Fcé’rné?‘Pg@ Y A pdect 2

Al ternati ve?s{mcm} ﬁﬁ&t[d?lfb' 32 ffor 188 AcEBorD bPidhalRPasb@ oh 1 R8P intGTa port
ant enna por and based on signal type Instead. [0069]System 200 can

further conphlized. o bagadouy clapapiaicecrop e i b@w@aufteé bitdedst gpe aspect
f f |
unction o f"th% Shbi Iglc!t QiseibQurk rlﬁgé%&{neﬁg 6%11 RAhk & ;Iﬂéj% é?%?fbﬁﬂ&?mﬁﬂﬁ@a

I n sone aspects, e resource no can se er ent
functi ons 01526 ﬁ?@ gcmrdltmgmoﬁlt@oif tbc raicrbrﬁcersgmalstfgtpe@u@htmeﬁf errsmision. In

signals. For_instance ctlion at n ref er.en ce S nbol s
Co channel - Putgne S Hyalet B GL ST N B Sl R RrsioMin B
sel ected (ecgployetd prétd24 Bgmmod es1EIDAddpehdent ﬁlappiﬁgfor(ﬂéspétﬂsre (:@mg)mnts

N. c/ 31) ociated with 18 a particul ar ant.enna port
ang% her exaﬁgﬁ@m {1 PBER tEﬁ‘PS]BfSS‘PEf Fediasky yressivies ot W CéaHISB@g%%gBa

at least in ré&?édﬂv@ BothBHchts TREh SiherNVvirdi&s lsxgﬁﬁgtrg’nsnm% 18 t¥: ét§tic§1 502 based

distinct identifier for _a set of cells, sone other suitab
function of o8éhqcopmape!l IPrrcpensent manpets: s of the subject di scI osur e,

resource nm 208 CRZ. @ﬁ%ﬁ&h%m&% Fa@lofOh ¢ fi%ée S%gt&‘&gorfl Sénegpen E

al l ocati ng efe ence sigha nbols t0 channe rces
of a type o003 g@‘rﬁgn@ﬂefomc@es|cgmaiumcﬁt1¢m@pordglgftu afpectonf thekbdgeard by

resource WD%ISC 08112r(é)8UiESéOB QY {)g gocrilﬂtggreg?(g) Q}r&gssg%io%lpf% “%814éne or more base
stations 604 (e.g., access point) of a wireless network. Based on such configuration, UE
602 can receive wireless signals from a base station (504) on a forward link channel and
respond with wireless signals on a reverse link channel. In addition, UE 602 can
comprise instructions stored in memory 614 for analyzing received wireless signals,
extracting instructions from the analyzed signals identifying pertinent reference signals,
or the like, as described herein.
[0083] UE 602 includes at least one antenna 606 (e.g., a wireless
transmission/reception interface or group of such interfaces comprising an input/output
interface) that receives a signal and receiver(s) 608, which performs typical actions
(e.g., filters, amplifies, down-converts, efc.) on the received signal. In general, antenna
606 and a transmitter 624 (collectively referred to as a transceiver) can be configured to

facilitate wireless data exchange with base station(s) 604,



[ 0070] Mappi ng nodul e 204 enpl oys a resource bl ock provi ded by

al l ocati on nodul e 206 and a mapping function specified by resource
nmodul e 208vonomiibenat i ng ref erence signal synbols to deemshisadesoizasnel
resources. As such, the resource allocation can depend on type of

ref erence signal mapped, or antenna por#transmtting the signal,
dependi ng on configurations of allocation nodule 206 and resource

depend on (AR RSB B sp G hbhID S TR i B Wik et

nmapped/ nodulat edt ¢afdemendiete segHed eEmbals add ROEH} Skth @AY tPa ddtansm tt er
(not depicted, but 5625 transm tter 116 of Fig. 1, supra). System 200
can out put BTEISPER)/OHS don e uptione fbthenidde saprgenied thabrate aroRessRNm Ol Akan

tine frame toansmdbadfrdie 8% QUG WiiioleRQWdeedod, 810, $aWN isnki s, 620,
transm ssions. |In sone asgects, system 200 can’st ore mapped/ nodul at ed

reference séghértref thy r furthest datheppesssod(s) iowen greerateaine oy mow

alleviate r i . 0GEeSSi Ei illustrates.a
Bl bok af aqr SRADEEAepRARR (REASCEI Dk (b0 108 it doriptiSé BRGERgh or
ref erence sicgrailspdrimentiotdxeaning finaticorfiin R B0 NBoraestakcelisach fulctions

further aspects of the subje i scl osure, tem 300 can ¢ rise a
si gnal mappFHGPEBHSP f‘l&@gﬁ{ffﬁft{}agoraﬁﬁ%§t%qnﬁ% %ﬁ‘zfe&%@é‘@ ?@fﬂ]aﬁ%n}%r
sequences, dscodRgGtichace HeKA tnsSURH b SHIRRE aBHGA) 600D HEE oSHHAIRRAL, as
sequences faor c,orH;%)n reference signals or dedicated reference

si gnal s. PafleScEpg I the reference signals are generated for
concurrent f§E8smM SSi AAGiRYNAN! Lbk R [
arrangemantr[308}.S [00721S]Ji grhag?’ rrap%?n% ?gggf@?g%‘%égﬂglgﬁ°§é}%‘g§@?
reference semeepews)itde. Menary 6 htaerstiae dantoi trasiidiad troceived] stdrthdliitd, on
nodul e 304. i I 1 QF u 4.can be confiqured to ner at

copi es of tﬁ{;a%l ?ﬁé eclrﬁéﬁ%%ﬂg%gg%%\oglgsaﬁlg eé’:é%(fm%lﬁrgc%g’rﬁ)}” I%eﬁ'reglﬁfeéﬁﬁlﬁe &%A
308B, 308C, Saasfyallg8EinsB0Bidn30MHe wilizddte impleinentahd eivas Ameadsgenent
participati i e multj-antenna conmuni cation i s generated

G st 11 but 1 oNFINEA BosbAr Sepfeeharn, RaHerBranvs 4 Syl Rmed Sireihen
sent to respgslichiichsgdtoaiBag. (ABSEHS88H)examBddyam tal Rodeb ARG IS 12, fhove.
conponent of the multi-antenna comunication. 19 °1007311n additi on,
di stributi of®4¥6Hul e 30dditienplly BRiOP2 gangomngiss 2 peping NOIBIGE 1 fithakidentéfies

reference Sﬁﬂﬁﬁi}ﬁ&ioﬁ%ih%?aFe@eﬁz@lﬁwfr?l%ﬁg bvi& @@&@g@%@&?ﬁé&é@- The

) ) reeel; \
virtual cell 1D 306 is a distinct ocat e the nmulti-antenna

ar r angenent si80d trapgrpigish by basgetabén(phidi dmborheaspects did indtstiarsis opdcifieddn

wi th respecti . 308A- 308E. of e.arrange 308.. Thus, for
i nst ance, t%g‘i@&?@{/ﬁé I‘@g %@H ?ﬂéa\rlné)?ogeégy Paﬁeﬁga‘lgg(gf%t Sl’fcﬁg?haB?lﬁer

ant ennas 308Bys3d8Ryafprothen aBassiganeninstBR8on,aarsigl thodide 66 dag locate the
associated with the vjrtual,6 cell. 1D 306. The virtual cell 1D 306

ther of o o | TP D] WHRLA MheaReriYRd YIS SST U tnacan Stk dateiiing Wasgher

i ndi vi dual antgmapis . 3084F 1308l ot QUL IcbifRLidast one aspect of the
subj ect disclosure, subsets of the nmulti- antenna arrangenent 308 can

be associ at 8%l t h a YESE? streeplpy eninabysisimodle @Gy decgide therfedicatedm
virtual cel fealh t 308,
hnd aso_dl ST el s0Rh Bfinld? of 10 oRE RO B 60k Ar{RRRETR
respective agicctionawdgbHR03asmovithasalyesmadulegbhwitep fisst Swsted ofthe base

ant ennas conpr.i.Si 1 t.ter 308A and tr.ansm,tter 8B.can ha a
Uit cor PRI B baRE ) (e ctRARNACE LRRA Wb Bhnalll SuG A M e
1; rom ot her hgm tealléjreviamrmma rsadnbed 1S v@i]fh 4 J.FeEmﬁ’r fuactiparst fe balSstation ID for
i stinguishi,ng the t 308A, .308B fromthe arrangenent 308 as a
whol e, and &?@Sméidﬁﬁggﬁif@ﬁf%e HEL g B td_bl%f@m,n@ﬁw kgipachéhe frst and

respective aitbeMARSHRRARNAsSAARBNIDEA Eﬁgl&g alcBRNRIARSR rce AREYaSANG V.
different subsets of the set of antennas 308A-308E can be associ at ed

wi th one or Medies SifisadP- Jn pratar aspert, therbgst agd segend funstianisceniempler! | 1 D
different resource shifts based on the base station ID for decoding the signals.



[ 0075] The mul ti-antenna arrangenent 308 can conpri se antennas

enpl oyed in various types of multi-antenna conmunication, including
M SO commwd eemwitzni9l SI MO commruni cati on or M MO comruni eeTiusmoes/oFs2éshe
| i ke. Upon receiving a copy of a reference signal and a virtual cel
ID 306 (or, e.g., a suitable subset virtdal cell | D), an antenna
308A- 308E can map the reference S|gnal copy to resources of a

on' t hevi 1t AR Lo) ) A6k Ehefle R fonehtUERPZ R e hE B

ar r angement ni3fd8letén &ﬂ:ScﬂBcbdd anganaspeﬁﬁp ﬁdf&ﬁﬁce%i@ﬁﬁhcl@ﬂecﬁvﬂﬂuh hirec@ivk@&nna
conmmuni cati on E?gnal has the sane regfrence naI - ource
meppi ng. AcEORUFRYEY B ek mPREH et CU%@O@IH% ewfe‘aﬁeﬁ ccofiggdinstionn

identify sugh,&esmRenalktisdiaRAND, R d@ccﬁlﬁ@@é‘cﬂ@p@élﬁ@%f&@ﬁ@ signal. Such
conmmuni cation, based on the common resource nmapping. In such a

manner, t he decoditgrfimation ean bmdmdaide thenfiystsasedond Sunstions e bazfc)stafyonda |

| D- based re e enployed in conjunction with
nultl-antenﬁggﬁﬁﬁ%ﬁﬁﬁggpggﬁﬁﬂrg07GFEigY 4 depictg a bl ock di agram of
an exanpl e @M&an1400Tmndvmdwmmnmﬂsﬁﬁ@mgw&ehmmnkmabhmwuhMEpween a
mﬁreless acc and a wirel ess % W rel.ess acc& I
i ot a0z Cane asBRdRbu R Serm o oy R AP0 s CR b Ry 1
reference skigiid bodappraldiRicbiteudtedyekRad SdrgibabntSMBAGl§irt @fcsQH isic
of a downlink wireless channel as a function of a cell ID aSSOC|ated

With the wi fEISeEINRPERS ST PBrooPRnets pecibip therpith ommp p 188 pracEdt hat

si gnal mppk&ﬁgﬁﬁ%b@&&ﬁcﬁ%m&ﬁ? aﬁe/oeatta@ﬁ&ar deildoterdd, r@dr%gmﬁﬁe%g&ein
napplng apparatus 102, discussed at Fig. 1, supra. Ihe referencé

signal can roed lrbeldmmbﬂ@s@mylccl mth§rﬁntﬂt dedodiys aprehsd98 andewrlqsphgress
402 th t I
O o o BhhESPL oIS DU R R 08 BEPER et DTS
cel | - speci f khdiffeetn cemnbmatsongfahes} pr MBSFNMpooatic daib-coaporanta®uldaly. be

f Il - f SFN r ef | s), t el

Fesour ces. { EoHemE N BB TP G R B SO u LS S B AT DR A4

recei ve si gnahilcl ixathaBakdne Borlyonohts ©AE8SioAABER Shdudd B ndtePthaithe deHREE
the signals to extract the reference signal symbols contained

therein. Sp&empereaisicpuldiie camhingd nteapingy campeispLoBdBEdREESHD par at us
408 for anawrzchalgah@}nqwdﬂ%%b@eammaeé@ﬁedaé AR iR R R iR ERR! Ve

antenna of HE Si gnal decodlng apparatus 408 can c r'nse a
par si ng nodeF ecqmsa, Feafaciditpag g@e@nn@e e ce yiged brd inapningthe egseige signal

.S' gna! S- Fur(ﬁ &.‘E&{EP $f a\%l%{ ﬁelsg g} ﬁ?g §¥ ]0? g@lﬁl{g%ﬁmﬁggen% gﬂleec%n;[ gnents can

identify instructions ded” g sTpertalining to one or
nor e dedicadenﬁaﬁameﬂnnmsrgnai&hmﬁmnmnmatﬁmmemmﬁhnﬂymﬁmmMﬁﬂmﬁmSMﬂ

coul d speci ence signal pertinent to conmuni cation

i nvol vi ng U%XﬁﬁﬁgYﬁ“§%@*%§L8¢?%‘The received signal. Furthernore, the
i nstructi ongpgzan SpeCFﬁr}heﬁndS@SeQHﬂﬁﬁ%elabﬁ@&atbd\ veRb&positil of Bk )lisere&
signal is contained, as well as instructions for decoding the

reference siPYHERS aboyc and mefheds belpwemay mekids opsonsineofsb i tntelligence sur e,
the InstrUC%Q@edg@&rerggéatca b6 hntsN s . &%ﬁ{: nérﬁly%&ioce&%ééﬁ%ﬁsg (e.g.,

| ayer 2 messaging or |ayer ssaglng cording to 'still other
aspects, pamsthagolegiela m@am (egpenpotthisctonmeghissi mausal netwpd@mnpfﬁv

the refer en%gs h | g% et b%l;&%@}w&kg 8l %g?o%?cd éi?t'agﬂ;"f‘c! en %fﬂ%p cB3siflers.

cell -specifi nce si or a ence S|gnal such
as a cell-sgach éorq:oMB&Elxmee&!e:r enti sligioako hat drehlly &paweﬁlherenef:aer ence

signal . Decod] instructjons, and op tion ar e
ot v ded o SmaAPY R Skt o Pecst BB Beiknes T ANeOrRs6dE
anal ysi s rmdyﬁtenéaha fARoddendi@ iddpBus 80w 41PasESEAEIR afd intelligent.
{0091} In view of the exemplary systems described supra, methodologies that
may be implemented in accordance with the disclosed subject matter will be better

appreciated with reference to the flow charts of FIGs. 7-10. While for purposes of



reference signal identified by parsing nodule 410. In sone aspects,
the anal ysis nodul e 412 can enploy a function of a cell 1D associated
W th wrelW@g084208%ks point 402 (e.g., obtained from a pcralsS2®p/gisads or
synchroni zation signal transmtted by t he access point 402, or
contained within the instructions ident#¥ied by parsing modul e 410)
for the decoding. Once decoded, the reference signal can be enpl oyed

in decodlngirfflc Qr.at her i incl uded in.signals .

traner 1t od B & FolRbREL cERRIRRE s A a8l (e nswrienets a

bl ock di agr ahacks, ltamtosseamﬁéretosd/sﬁcmppﬁe@&tealanﬂrthﬂ Agmico sasae alageaf ndthe

subj ect dIS Ios cific syste 0 can caomptls ase

station 502 1EHR !J@E}Pé’g&tf&f e Bhacks S Sl e %rﬁﬁarcgr%&é/@a

at least in c@@iﬁ’reﬁ[}z WRitle Sthbr Hi&k@fﬁ%ﬁ?\krﬁ‘ét @éjdéﬁicrtéa dnbAcREBE RLah] RN,

Mor e preci sel base station 502 can map reference signals to

wi rel ess chasifél illpgwndidecks gy de fagnied @nﬁmkmﬁh@hémethogﬁiogffhéesf&mﬂ@t i on
f th | t

of L1, cel L nbiaAs AIREALR, o ABak L GHOME ER%dAeAnBNGEndERSALEN on

the cell ID In some aspect er ent can
be enpl oyed dbyglobaidersiadic: gnl thddglion thiagpptifigattnfaferapalile bf/pasg wéred on an

andon 24t 1 BACTETREBHCGRE PyRaHe PRRE R ST na s L HOl S

of referenceompgasl Thatrmalticlas yin@fdtuiQias Bscdpl daideatd @RofmPiss a
reference S|gnals as conp areg %th ot her sig e@gls transmtted by base
station 502 OB REER KtPls 05‘0‘2“3’(@“@’“*“'5 Bl dgyaenticvice m)m’a&likﬁtmn
conprise a KgGel ¥eferDtAtckRRmARIgI NS Wirel ess signals fromone or
nore of UEs 504 through one or nore receive antennas 506, and a
transmtter 898l t hat Eignddeniessie fovrelh tétaééxwmmlen@ﬁ@dglpghéip%ﬁpp@m ded
by nodul at o, a

ant enna(s) é%%%%ﬁié el v?ﬁ%ﬁ%@gnﬂgg dgllé Etbi%gfﬁewg t&#gﬁc F%ﬂrgn ‘@E%é methOd
ant ennas 5060 pah ema;ﬂo;f udithpnocwrio igserge 8 sgatcerfecd qindmated(refetene&mgm)
t hat recei VS% ©p ta tranfs tted %’Lﬁ%sé‘ ?r%4 Addltlonta Iﬁly
recei ver 51 qgﬁ%clp§ta GEIRFS5SOH TP EP & ® W AT RR) SeUs PG eeRgrated figpn
denodul at es tW@-dBnén@ﬂnalmé@feﬁﬁhg figorither® et eRuri¥hGt IhasQuanakyred by
a data proc% r 514. t %&essor 514 is coupled to a nenory 516

that stores SR AERIRH Y eicar el efpushHeptitbms opgricader F@Fftqdr%?féﬁ?réﬁt ed

by base st atdbé%ﬂbéﬂ%reih Br vl iNSAARE MobMr e kéllfu&{c%&ﬁ Bl GRALIGEPS | S
rules or protocols for EﬁrSI ng W reless signals provi ded by one or

nore of t he celrereritEMBSFY dediestcd wlarense sigosleor afdEap¢ificdedeted Safarenem

encod ng.wi P o7 Bsar ot SR B A2 S AR ERARE oLk AR EREhAR (k.

station 502cmBpeecd far dal MljSSFNh%nelba:nd U]i?-i’pestf“mrs@nEBéIn aasth@@uct, Sepacite or

esour cos. baSBE R ¢ R ER s SUSIAgteT A e DAY Bt HETAE

foregoi ng, bpsticdigtal, @@pé@ﬁ’rel@an conprise a calculation nodule 518 for
generating s @uences of st%/l ols for reference signals transmtted by

base statiomd®&8b. Addft? Hﬁhﬁd 780 FEppTHeY hedateeTemssormanesyeibplssy ed

to allocat etﬂerg%né@fe%&{ﬁ@@ce% %a&rc@m%%lése cﬁan\ﬁ’blr %ﬁﬁémgr@%%ap e
mappi ng nodul e 520 can obtain a resource block froman allocatl 8

modul e 522, cirnbebiserhomacdhli diva nstanee, the mam qan empbmrélm ctthIBeto locate a

ref erence si

parti cul ar fsﬂlﬂﬁ%l anggﬁﬁ ?orlﬂ{&éey %blcﬁlg nmq?ﬁona%%et C%El?s g
parti cul ar anetediCFPdsymbels bf awdﬁlemmgm}sdd at)hara ong/me@;‘the eélbmamdae
signal to be transmtt In at | east. one aspect of the s ect

it Schosur e, CHRREI P Bapp LR R brie. et RhanH Baviith
nodul e 526 fagtorgRiBY; sibhdl garRlopiRASoRtant fReréeiar BNHEe nShfitblferdiQE signal,
mul ti-antenna transm ssion. In such, cas a virtual cell 1D

associ at ed WA o8 thesell dP- vy terminglreesiving g napserbicaesise g dsspdeded t o
symbols by employing a suitable decoding function also based on the cell ID. The

terminal then can utilize the reference signal for decoding other data within the wireless



[ 0083] UE 602 includes at |east one antenna 606 (e.g., a wreless
transm ssion/reception interface or group of such interfaces

conpri si ngwareoemipomod out put interface) that receives a spEia@R9s26s
receiver(s) 608, which perforns typical actions (e.g., filters,
anplifies, down-converts, etc.) on the Péceived signal. In general,
ant enna 606 and a transmtter 624 (collectively referred to as a
transceiver). b conflg re o facilitate wrel ess data exchange
with base stseﬁnl oﬁltcg‘)as Yot C ul%mfl(%@f}’ eSS pBaUate Halfigales) 608
can al so be nadtipbdia dih ! Hroficek® aRE UWnddaSt da@l Ond L. can denodul at e
recei ved syr‘[‘@[ﬁ)? and provi de such ma{al S to a data processor(s) 612
for eval uati It shEig 8§ straiehr BeweresPiamamplganethqiotoge 860 fof )apping

can control seghel el t 608,. 610,
614, 616, 615, 820 % 6283‘6%6&5’2?13°9{@t R

pr ocessor ( s piremeofigference signd spmbols rforrmc@hrrg) Al 8@3 methid Bmah @B®rmine a
engi nes, 620 hat, co | nf or mat i on or
control s perq%ﬂ%nen fJe<lt%%(§ees>%§ﬂ E) &e?ﬂ?‘l%‘il Wsth?ﬂt 8 5 carggglude

i nst anc(e )sgoﬂnnfonmefleremssugranh OrIdediIUzdeci &]?dr@icgbigﬁé}@ A€806f, hthb@Bo®aSe I
station(s 0 t he or decoding reference signals
transnmitted (ge;?t fyhagp%iaéﬁ&t B’r‘?((?’ 086”& tyrgrof refrignessdgnat. | DS, as
descri bed heteitinafd08ahddsl tblv@fafﬂc} the réf@ﬂ%!?é&’s@%ﬂs%r s‘ﬁ%@%ﬁﬁo multi-
operatively coupled to data rocessor(s) can St

data to be PREHEROMIaHLCcatiaR \f@rdamgém@tme COmm@ntcatm inethod 808 camnfroceed
sui tabl e tot&@ﬂfie%z—% ﬁbﬁé@s&%ﬁ%%c%@&{%g"“h a renote device

(504). Specifi cally, e Instructirons can be utilized to inplenent
the vari ous [U98Lt | onsAd%Hbmctjed 866 curegbton aeblsﬁmfmra&cmaﬁ@nﬂttmglﬂ{d her,

menory 614 QF duI Ilcat ons , etc, (616,
618, 620) e)%%%lﬁﬁéed“%y 'dgtt p?%"i‘%% §€"?‘? )m"é’l gty fgrenceblgﬂal symbols to
[ 0086] Addi t rsnatktsyf alWbrd@R chancls Baspd ataeasamgfaﬁs:lnnﬂe éanpbl #d %ﬁid&ﬁﬁﬁed
identifies an |n§j§ructio wi rel ess signal

t hi receive
pert ai ni ng £% ﬁﬁ'%t@gkl\éme‘f“étb%g@ ‘?P&!ﬁ\éfm‘f gl e angambieiense signal

station(s) 6Athe ré%uﬁ:@ﬂ@ftﬁ@%@fe%chtaﬂ%lﬁ% HEL 4t Qe eRc SRR I?ﬁd in a
hi gher Iayer SI nal i n t%ﬁgt ocol enployed by base stati on(3 604, such

as a nonphy#l | ay et SO@Mn@ﬁtetChpm pfsthe stodaimoot refpaned signal
nodul e 616 %ﬂbdl@fb@ﬁ%ﬂbﬂﬁ f E)frﬁg %ﬁgpean%nggsa&f a a%te%?%g%irﬁﬁrhé%ops%

w rel ess si can urt eterm ne her
MBSFN si gna 1%@@&1@@0§pmowtm asmgwabeu W%ﬁéﬁn@@%eﬂﬁﬁn@ﬂf@b @WobRd in

anal ysi s nogdul decode d,reference signal as a

functon of dlaEhiiehf: SEFRGTHER S7EhEH:boqsEh Fir Bt Nareorence

fsel ection ][rmglrl]ﬂle%ﬁﬁéls EARsquE@Y bﬂﬁ?f&@lagsy&h%ldm&&% %t é@és&n%a]gﬂbnaa ftlffl(g’t§lh of
uncti on of .the r ecoding a -SpecliiIC rerterence

signal . Addf hﬁVb‘HﬁﬁF@ ﬁ)sé%‘tég%{al hﬂ‘géﬁlﬂ enghtyiipimthe msppefreforeicy sigaals to

modul e 618 wispditide &ﬂ&ﬁhﬁﬁoﬂ tHé‘ﬁﬁl!tpﬁhtéﬁnatcbﬁn{ﬁQQQtléltt@tfé&lﬂaée%aﬁﬁﬁlssqgncﬁqhg 9

a MBSFN reference signal, in such aspects. In at |east one
the first ati@&econd functions of the base station ID can errpl oy a

aspoct . thellPTiet and Ban e AAFBRRR ot kbl s g Pl I Fdaie e

shi fts basetpoits viibe badget sisclbsuon ADPRometiod O0H o drﬁlﬁoyizl ghap®cessor to
analyze wireless symbols of a received wireless signal. At 904, method 900 can employ
the data processor to identify a reference signal instruction contained within the
recetved wireless signal. In one aspect of the subject disclosure, the reference signal
instruction can be a second or third layer signaling protocol message. At 906, method
900 can optionally identify a type of reference signal identified by the instruction. The
type can include a common reference signal or a dedicated reference signal.

Additionally, at 908, method 900 can employ the data processor to decode the reference



24 [0088] According to particular aspects, UE 602 can al so enpl oy the
anal ysis nodul e 618 to decode a cell-specific reference signal

i ncl uded W R@OK1H7%ecei ved wirel ess signal. In such aspBETUS2009/pa8268
sel ection nodul e can provide a decodin uncti on, dependent on the
base station ID, for decoding the cell-Specific reference signal.
Such decoding function can be simlar to the first or second
functions o r f tion.

[ 0089] The a%lgﬁzger%%%tﬁ ?’gﬁg{?ﬂé@@h ﬁ%l lﬁ%véj% E gé%%@@e?’%ﬁgfﬂanrbgg%ect to
i nt er act i onadvetdanerwistethe nmstructammp dendinied at mfmdamlcesurabmt/%# Earheumoreatti on

component o Ak cheH e BRBRTR. Bk GRtmBHEGa KB RROM A Eige vitin e

sub- conponenricsivepetikisathiah eD&bding ﬂmmOntrheres@eﬁgﬁal esh mﬁﬂiﬁm@dﬁteﬁ @r
sub- conponents, and/ or %ﬁdl tional nent xanpl e, system

coul d i ncl uBiéesopd gt P%HaWthné F%} &’@éﬁﬁg’r t@ﬁﬁ%ﬂ“étf%"“%%n and

Wi rel ess acgRssy RodsBlircd HARTRURL ESMbE eféb&eelgnﬂiaamuaem%? RRLEALYRmMID 2,
whi ch compri'ses system 200, or a different conbination of these or

ot her conpoFrspitrse shifiptilizseforisneding Balreferghespigel. i npl enent ed as
conponents gaggUni cat l‘éeil?’dlﬁ&}é‘?e{s%qlokg 24 BEL, %ﬁ%fé’]ﬁé}ﬁ%{oﬁ %&%()Othan

i ncl uded wi thin paren onen trona be" not ed
t hat one oramr@gﬂomﬁdmﬂenﬁlssmotsIoﬂﬂtaeubgoﬂtdnmbdumnmlmbmgiod loopmnent

provi di ng aggregate, functionpalit nstance, calcul ati on nodul e
106 can | ne PR faimG G B agls & G o\ BUPar Girnes JEFLESPIEAL o
generating alemeﬁt@um@esmeﬂ&aﬂhea&dmammmd@uem&mmmh chb@prise a
resources of a, WI rel ess channel by way_ of si ngl e conmponent. The

conponent s 81 TEIYEORR éee&owmr%ﬁenb?ls rrﬁF HOG methog & ﬁfrgalqydhc
speci fical | Yag ﬁﬁﬁéas@ﬁg g@ﬁér% B sBUF dkaeNE Ileyerériaeepgn&lfre@hfck kichnfshe art.

[ 0090] Fur t her nor e, be appreciated, various portions of the
di scl osed s%trecm:r éktﬁdlﬁétcam rerfexpmgnbbﬂeww@emwm @ gowprissorirstulayf

artificial {%Eér o'fggd}ga?etf)rresdﬁpc%v%ﬁg cﬁffgxr Ft]f?onl? ﬁl%%geo(fﬁm NERLP Cc)nzné(.)ng _

sub- conponent's, processes Han sne
support vectsourmasmibods  Atldédé.ahethet 1090 ksy olmqaelrl)t aIB)pste anriifferBayestiafpr
belief networks,. fuz | ogic,,.data.fu ngi nes ssifiers...).
Such componghtitingaEifes e fecirfebientbarRnd A%t ke AT F g Rocards
descri bed hefr@iafismi@aip aawaarm&efmercb@hﬂn@gﬁmemm or processes
per f or med thereby to make portions of the systens and net hods nore

adaptive aslW@Pl as eigs- élé‘ﬁﬁi léﬁﬁ’IFtM‘&kldﬂws offeeronl pystemeli08s 1208
exenpl ary syst.gifg 465 aLERH, Iegfemewa&m@a@é& BR&Se glgehsrm @mﬁ&m of csll

i npl enented 1 n accor dance W th the "di sclosed subje ter will
better appr 8eiagcerdingite hspeett ef tpswbitc distlesur.oferehampls, syftemp G500 and 1600

Wi le for PYiPRs8e at%ast partially within a wireless communication network and/or within a

transmitter such as a node, base station, access point, user terminal, personal computer
coupled with a mobile interface card, or the like. It is to be appreciated that systems
1100 and 1200 are represented as including functional blocks, which can be functional
blocks that represent functions implemented by a processor, software, or combination
thereof (e.g., firmware).

[00100] System 1100 can comprise a module 1102 for employing a data
processor to generate a sequence for a dedicated reference signal. Additionally, system
1100 can comprise a module 1104 for employing the data processor to map symbols of
the dedicated reference signal sequence to resources of a wireless signal at least in part
based on a function of a cell ID transmitting the dedicated reference signal. Further to

the above, system 1100 can comprise one or more of a set of optional modules 1106,



25 simplicity of explanation, the nethodol ogi es are shown and
described as a series of blocks, it is to be understood and

appr eci at eMO2#AH1247Me cl ai ned subj ect matter is not | i nmPCEHAISRANIPIR6S
order of the blocks, as sonme bl ocks may.pccur in different orders
and/ or concurrently w th other bl ocks f+m what is depi cted and
descri bed herein. Moreover, not all illustrated bl ocks may be

required to; I r e

Addi ti onal | y?é?tl?gﬁ% 1&@% %ﬂ%‘%ﬂ# %gpt%?eiglﬁg ed}bﬁﬁ“ahl? }H%E %‘58d‘1‘og| es
di scl osed hétéd fmamappmgsmnwdis @iﬁgdwunortﬂafeserspagneﬂlt@aihemsmr@s ofithabl e
of being storer manuf.acture to faci

transporting N "83 ﬁlgr}i& S?%Wyrsﬁal ﬂS(Q, KT RRYOBH, %}éﬁﬂ@éa?’(?dléltgbrg@fl@lréhlﬂ*ﬁgéhe
term articl eymabol meuppingdi igjé@e?ésSasu’Sfﬁﬂctlohf‘oftmtoendbdghlgill&xﬁg&”@@&& 13100
conmput er program accessi bl e from nput er - readabl e devjce, device
in conj unct £ FORIORH S B %modﬁlﬁa}éil%?oag@tr%apwe prons F]amplye. 2 common
depicts a fhaweharsignaf o%d@é@@@f@reﬁ@%%@ﬁk@ﬁgp&% donn&Sbtla m@ﬂ%ﬁteﬁh&
si gnal mapping according to aspects of e subj ect disclosure.

702, met hod a7oEeEght. Sypieayl 180 dan eptiondbiesszpdoy & moddnédt b for ast@:élqmeaee
for a dedi cglgd cgj:ﬁflﬁrfgpﬁlg nﬁfltg-gﬁtknna-ratﬂl%n%e%lﬂ?{%clﬁa%tﬁ@ dﬁglm{ed§§brenge

i nstance, a two-dinensional sequence ner a I'mensi onal
sequenci ng alggds ia domnoon weEduréex nf me:heﬁr sipraé spdcifeeddgGuenaion od thebartual
based on a nq“ﬁll cyclic prefix of such algorithm or an extended
shifted preffx, 'as described herein or known in the art. MNoreover,

t he sequencg}{nan] be gepemnal B dad codpiRld meheci Fon GoNBY Y islediaat ed
reference signal, or a UE-specific dedicated reference signal. In one

aspect of tﬁ@cgﬁﬁﬁﬁfeépala%w@gl% ar%%ﬁﬁﬁrﬁlcgwsr@wwéman@mmtﬁ%léﬁfh
be enpl oyed f:psortdie VBRSO A, i@ rMHE éag&u ids&uafogrfgmhle BnApRher
aspect, separate sequencing algorithris can be enployed for ge eratl ng
t he MBSFN spyhkals paitinipgtolgrsisessics signal vwihinl the wverslpe&:sngmél The S[lg]@QS] At
704, et hocjm%%ctﬁ)ﬁ%aﬁﬁ@!ﬁrﬂ%lo& f(g‘?@s@an% Q5% %gtg the fe%g §1§||5_H‘? in tfh the
gener at ed sequence to res Wi re ess C anne Ul‘t er

t he mappi ngacdyech eytbbdeshdapeaficefiunetid offaae!! D $dradeceding ﬂherd‘f&’ﬂmel’k@rﬁan

enploy the cell,.IDtqg locate a s tone within fr nc .
cubcatri or , Thidditsap e BBl e SR Bt so s S B et seou
synbol s of alevmmeﬂoﬁs)mlﬁlcgmﬂb forldacdling Ba Sdfer@R samRESnbolsh@s@@nlthd D can
be enpl oyed&{?%ghd resource mapping in frequency, tine, or other

channel res ARG PGP, Issose-apectsrd dhd %‘BFF@S%%HT%WSEF%MOQ@&H
for the mappgGhifl 65 ENEE aThad 1208 Jg&lﬁme %ﬂco?ﬂ%h@cél opal

receiving the napped sequence can decode 't he y enploying a
sui t abl e dederdiiig afoemetanoafesinsosiprm ddentified he tk@@ignal iDstrubten.t Alterhatadely,
t hen can ut e I t.her ~dat a wit.
the wi el essGE Ut ShEGENR EaRbB0Rmidthe FARRE AIRINEL Pl Rglindd
synchr oni zatamatiod af ‘Eh,e fonrcabh nﬁthd atlalD dtdotl;ngelmh c&ndmﬁﬂﬁfebafnoa@lgaﬂi dat a,
uni cast dat d so gn. trates flo rt of a
sanpl e net hg‘z%? gy 80@l ]0“11' ‘15‘{)‘? L‘llgd’r&“ §n§i‘%? %steé}lwfﬂ@gﬁrr ces of
a Wreless gbiding r&éreﬁ&b?sgrfie&)h‘ﬂibls&@@mﬁﬁﬂg @ X@bt@oﬁth@%ﬁlﬁ@dﬂi@f:losure For
reference signal synbols for encoding. At 80 met hod 800 can

det er mi ne aStafgde @YSt?féfié@%??@ée%ﬁi%é?asﬁwﬁﬁélyg’@m [IVHElC ORMUTECatoR eam
Exanpl es cafedae! Hf: GRMIP L ALBEERES, a%la%aé %a&rstgr%ﬁl &@ésggoﬁl? @érence

signals. At 806, nethod 800 can identify a coding funhction suit
for the typéer@fnah@fsléo@hé@nsutgmuplemws@snobalecté@réamcmdt orthe lilee. rﬁmeo h@

t o whet her i SI
mul ti-ant ennlgl% %%%Tgfﬁ%?{; tleglng%?}} IIF grezeg]%eﬁi e a%f %nn%g&?gﬁﬁﬂ%ckﬁ’a‘?}flghcm be
met hod 800 &amtipabbleeks that riesenofiihetions sﬂplafﬂéﬂmﬁbﬁ@ﬁroca@orpscﬁmeﬂ ot 0

816. [O0095] At 81 80 can obtain a cell ID for a cell
transEnttl]n l%ationqgereo e.g., rmwrs)

[00103] System 1300 can comprise a module 1302 for employing a data

processor to generate a set of common reference signal resource elements comprising a



reference signal. At 812, method 800 can map the stream of reference
signal synmbols to resources of a wreless channel, based at least in
part on tHEOEMM27PY and the identified coding functi on.PCRUS3®04/038268
nmet hod 800 can transmt the single ant eﬂgpa ref erence signal on the
resources of the w reless channel deterfrined at reference nunber 812.
[ 0096] At 816, nethod 800 can generate copies of the stream of
reference signal. sFLoRRH of a
mul ti - ant enna corm'runr cat |r%)sﬁ{lrcgg@g%§pe%én§ght%ﬂ g%bz?ﬂégs?stt gﬂroe%ﬂ\%r&fl Y
cell IDr epraelsceiruter lriQ4 éorsetplofinght datn aeockssunb\gedtrata atsttesfdeditdteduefenna
comuni cat i od 80Q can tive referenge si I
aymbol's to PRurele s b (RonPr St & hurhl: o BEOER kG TR g o
a function aflehdigorué ispcs ot butidt dibtloSide, mdtateiad4 8Q0xmantedi Gtredehut e
t he mapped remg ﬁ%le srgﬁral S to_refpectrve antennas of the

mul ti - ant enfi4 FTiEa{Fd SROUE S2af FIPmateat GORHERH SEIU6TF s80at Hemadtynal .
[0097] Fi g. %er@e@ﬂb@ﬁﬁm@d\flé @W@'Lﬁih@lfto% e@é@ér@ﬂrﬁerﬂ'@ﬁW&ﬁloﬂﬂynaﬁggomgrrse

according to aspects of the subject disclosure. At 902
can enpl oy ar@%ﬁ&: ﬂéé@%mloytntg adiffeerbtrasismissios gowyniootrensofittiag rdcet ved

Mdenti Ty a 92?2?%%&6@2@%9?&@% e R e o AT B R IR e e Ve
Wi rel ess si gmamonlrtrfcmn@c Sgpedtmaft. t he subj ect disclosure, the
reference si |nst {on. ond or t |rd | ayer signaling
pr ot ocol é@gg] H ﬁ’é’t‘% b]gg!ﬁ%é £ GHATR 9513%%%0);&5%%%
of ref erenceadlitg® &hreled@éttmﬁhﬁﬁhti@ﬁ abdtedihP & Jortelasidts dIRBSEYREiRADN a

i ncl ude a comop .reference Slng? or a dedicated reference signal.
Addi t i onal | JOWaknlgaceess pRFH1 e EammitiiPdyakmeocqsen Ploewissriompts,

decode t he rcsai@nﬁr&ﬁedve%nah%@iw@%&%gimea é%rmmd&t“ pis éiles I D.

Decodi ng the reference srg can be"in accordance wt .
i nst ruct i onmadelstiph pyaebodg (Aas eyrebd®).ndspabolgaatiul e he raveives andt 910,

met hod 900 ﬁme&%@mh' gaggl%n@tgﬁ@wﬁrdﬁ, &r.gégcaesﬁ%r,%ﬁ?sm%s { ned

within the received wrefess si commo ef ererce
signal can lsgmbm‘mhcelrm@rtﬂrdd:l@tmummeMa immﬁlot anmﬂs ddderdvide’simgri to ang

cell 1D Specifi nct i ecify a resource
Shitt tor r TR hiRNGE0 SRS S R cPESes idfs S B m
resource shisjhbelf odd stgdl fiie sfeerdimg pilbesyrBdbRIeN6€ st SdhuolsBAR8%d 9
10 illustrates @ ro(}S/\/chart of an_exanpl e net hodol ogy 1000 accordi ng

to additi ondYMEQPEHes biie nilebsxppolsean bﬁif@&‘{l‘?%hri’é”ﬂ%mlliﬁg@xedr@%d 1000
can enpl 0y R RINQEERS WivikiBn gﬁn&r@&@@ﬁﬁ% e HO rrmnﬁgr@;re%

signal resource el enents.” Furthernore nmmon re erence Si
resource el epdadivisionmubtimpred §6DM)spraciuitildc nombieaticafthaevfmonf Hles 0 u r c e

synbol s. At n-Elegﬂ’no &ﬁ {aﬁgﬁgﬂ 2R KRl the data processor to

generate a set o er ence Signal resource el enents.
Mor eover, t h@0188di cat ElTRef20eaceres argrminvfre;stbmtmemaifepmmm im@one or

corrprisea artrc | ar. r. of delcat , different
fromthe sp%hqr‘nf f“ba E g PR FE’% %@%ﬁ&gte SA?ndl enG¥et hod
1000 can optub&snakisy tial dn@l@?ts%n@ls@ éd‘n@ﬂ’a&'ﬁdcﬂﬁl\l\ﬁk sioRA] shift NSk trhhsABssidn

| east one dedi cated si el ement as conpared with a power all ocated

for transm OV§Be ‘éftfelF&Fé‘Pm@h el grdopmbink é‘%‘ﬂr‘ﬁ @rlgrrarsmetr@rrbrwgh an antenna

[1 ggg] Figs. 1loapdnd RrARRisCi Rl-9fk1 3oL ARnh 183ATR s SRRt 1301

and provides a received signal to a receiver unit (RCVR) 1440. Receiver unit 1440
conditions (e.g., filters, amplifies, and frequency downconverts) the received signal and
digitizes the conditioned signal to obtain samples. A symbol demodulator 1445
demodulates and provides received pilot symbols to a processor 1450 for channel
estimation. Symbol demodulator 1445 further receives a frequency response estimate

for the downlink from processor 1450, performs data demodulation on the received data



for coding and decodi ng, respectively, dedicated reference signals as
a function of cell ID, according to aspects of the subject

di scl osur eYORBP/18%78hpl e, systens 1100 and 1200 can r esiP§a/ERO0DEIBIE8
partially within a wirel ess comruni cati 61 network and/or within a
transmtter such as a node, base station, access point, user

term nal, personal conputer coupled with a nobile interface card, or
the like. |t : ' : t :

repr esent edg’éﬂgﬁ?% u ?1%88? Sﬁgﬁlgﬁﬁﬁﬁﬁt%@l{@,a |tlg:1%%gg§ ééﬁung?tfgaﬁ%l
bl ocks t hat sywpele)s et providestthodaa symiod nssimate thyn & Xptavcmeswsar 1465, twhdahe,

or conbi nati reof (e Q... fir r 00100] System 1100 n
conprise a rc%g Bélggtﬁ@f’ %%Irﬂ%éﬁ%rfl%}?%mg&rgg{e& aﬂ%@%@@%&'e Btadgﬂgaat e a
sequence f oestimaedtb cadoee Oﬂ’l@?’ﬁfsﬁlmltﬂifwa. . rbdesdiad byysynfns § @ dl kg
can conpris no, 1104 for_enploying the data processor to map
synbol s of Sﬁ%s H@%g?@@rﬁc@s@? Kheds gﬁﬂ%‘@%@é{lﬁ%ﬁ&@%@%@éﬁ%@@l of a
wireless si efuladdr 146281 70 B8 pEocBASEH 10 edhb ey, hPR O pBinf $4ds. | D
transmtti n? t he dedi cated reference signal. Further to the above,

syst em 1100 [QHA0k onpr P8 éhegipinkra Tp deta procasset468irespsscoiafiic dpidahd s
1106, 28 1 : 1 ifkcalil Sl e

optionally ég(ﬁmp%e% é %tg gﬁrggoc] %I é%?%%ﬁ%({ukag%pl 8 |X?1 6&%13 %Tgo%]ld;fﬂu ggplg}%g (ghm"roe daﬁa
ref erence skygmbols with pilbissymbels operioess mbddlenwardprosidessi great.of $jrabols. A

system 1100, .can .gpti o enploy a modul e 1108 for .shifting the
sz nbol mppfrﬁﬁsr?lﬁgﬁuflgggzgﬁlfn g‘g’ e‘é'xﬁ i ??S’ﬁseﬁghetsgrgarﬁ af Tynflﬁﬁs togencrate an
Fur t her nor eppByisdigm, 106 is adnsdfiittORatht ¥nteQEDIMES & e ARG Rink1405.f or
distributing a.reference. signal (e.g., common reference signal or
dedi cated r SPeEGHE £ Gplisiang! caadysdr poeoriangs Eithse-FIMA reayitementp tthna
arrangenent ca&@&@ﬁr@cﬂt@@cﬁ%}aﬁx@t&&ﬂﬂ{ﬁrﬂs AMRiAbe@niedul e 1112 for

a

est abl i shi n? a virtual cell IDfor the nulti-antenna arrangenent to
map the di s{0BYk ed réf&ceniveinsiHivaths upbnlesignad fromeeming d43@fs received by
wirel ess sigpal Jof i ' f: Vit I\ LD,
[00701) 8ot St 580" i wafr et BYIEHERE PP oY b Banies ' il
processor t demaodllatziel 480 nimol psowsscatheaempleeshdproatesscebiogpébt symbols and

Furt hernore,, syst 200 can_.conpr, s ule 120 r identjfying a
S onal | ot PAEFTRRTeF B R LR AP Dk oS BB P Bt 4 Syopo the dee
reference skgnbdl ewirhditstordiovii thelreBis dst @RadmitddBy &iamal 1430S Wrir6dds@R
can be enpl X d, for i nst‘gnce, to locate the reference signal within
t he anal yzeg g%/ﬁ’% 18 glgn 6@&?‘[39“6{0? AR B5LR igmingl g@psmittipe £ fiepdialdi ng
the refer enﬁ/ﬁﬂﬁﬁblg RhinalstaR dehsdiofid Qor%cﬂgellit@rcﬁﬂﬁé ﬂ[ﬂiﬂk%ﬁ%ﬁﬁmegxfcgﬁvﬁcﬁgr

conprise a nodul e 1206 for enpl oying e function of the ce

decodi ng t hassigapd pashelpilor givhpndsy whest Setpilobaibbandshie chbniniciliaead. si gnal
i nstruction SOIe | j i . system 12
can opti onaHd; ﬂs(g:]orrpr i lé‘ép%g&n%éﬁoeén?;ég&&%}&? Leﬁ%’l %’%ﬁg Htgcﬁ%m?%’nnck%r}a%% egch)
the cel | | Dopoatiahed ochicsrpointddfiraml teefieslddd@ redpgetakely. iRbepdctifd @dcdayors he

si gnal inst i an. ternatively,. system 1200 can opt.i onal |
conprise a u&fngqﬁ@lﬁanf asg’r‘(‘fﬂ?%i//‘?’ Xlﬁnlp?ye@ﬁltézwg@ﬁ"ﬁﬂ@&s@%%%?@n of
the functi oBodeh ahd@ats eProcdsbdrd eImtind g 45 eanCadB POl R EENMANSHNS kDiRlve

[ 00102] Fig. .13 depicts a bl ock diagram of an exanpl e system 1300 for

generating FERYPENEY E@nylarcseynts sttEnaesdr e Hplitkrngsigwatiak, stspedhiely.
subj ect di sgjoagyy e _FFUra%ﬁﬂﬂ%-%cce%é’@s@iﬁ(je@%(ﬁﬁﬂhﬂﬁﬁ%?@f? Iﬁta

partially wthin a wireless conmuni cation network a '
transm t t er CElMA, BRMA, gsdemubsinbeetemsningls eay, tranemis senquoiently, onutbe pplink. For
termnal, p ; 0 r, i , | ke 1 nterface rd,. or
the |1 ke, | TFaNThoRomE Y AU, S bR IR A B P ERUTE R i
i ncl udi ng f estioiation &lchioljossicsy bavhsedlin cans Whert tregiilobsudbarik Galeact teatinal

represent functjons. inplenented by. rocessor, sof re, ,or .
conbi nat i onslﬁr}éﬂ}eeﬁlre( &E&E‘?gpﬁ?cﬂm%@élﬁy g’f@ﬁﬁ%ﬁﬁ@)}’@?‘g?&g\é\gogu@hﬁp%mr i se
subband structure would be desirable to obtain frequency diversity for each terminal.

The techniques described herein can be implemented by various means. For example,



processor to generate a set of common reference signal resource

el ements conprising a 29 nunber of common resource signal el enents.
Addi t i onal W 200913378 1300 can conprise a nodul e 1304 f RCTEIERIOPEAAEH
the data processor to generate a set of fjedi cated reference signal
resource el enents conprising a nunber of! dedi cat ed resource si gnal

el enments. In at |east sone aspects of t he subject disclosure, nodul e
1304 can geqghetoeniiofth khebin (i BhualBf] SRALE (P8 b6 Rl IR

el enents as cormon Fesour ce I gha el ement s gener & dui'e 1302,
Furt her to tfheabhirdware nstpbmematl@()&rhm@rcan be dxgrrtalt hnyalag) mpbuth élgaalrmd ahadog,

1306 for e 0 a_ di t transm ssion wer .for mtting at
Foast one oo ety Qs SHER S RLRSRRR R B Hhatt iyt SR oné ool

transmi tti ngpplicali@asecifio énteMBD Birduerh CASIRY dsdigNafne hRaEBErs (DSPs 3 digital
[00104] Fig. 14 depicts g bl ock d&ﬁ?gram of an _exanple s stem 14 0 that
can facilit At2BRAITOEPURS eé’éfﬁf’rﬁ?r?P i BreranEgblgilogic deyicss

di scl osed h@rgrdtam&Me Batdl MY si(PEGARE F@e&@% RekHlersd 4cro- c%mt&?e?ssmt

(TX) data processor 1410 receives, formts, codes, Interleaves, and

modul at es ( FHCOpIeBRNSOIEQY cleptapiiic unithalesiguadco peduinibs funstonsalesarbed
synbols ("d : 0 4 eLy and
processes t E{%&J;Z%ﬁ{;?gén%%?t?ﬁéﬁ%@?:\ng S%wnw%%) gmé lég‘lt%%o\%lic %géglr%lt%'heam of
synbol s. A sydbish (a@dubatdores,fd2@ions)latd ptb exjdhat qba;tfamthd fipictiods deysrivad

and provi de the tran mtter unit (T 142 Eac transm t
synbol can 630@%@ %a?a‘bﬁef g’t’reg%%‘Sli‘mer’rmt&ngeﬁﬁte VHifhfe of
zero. The plpf@tassstsmbrg()smpmobe sent continuously in each synbol
period. The pilot synmbols can be frequency di vi sion mul tipl exed
(FDM), ort h&‘S‘HAQl f r efige b Jlugiaiess Bise ﬁﬁ&lcemﬁwessetaormﬂmwwog it multiple

di vi si on W%Eée&kﬁ%ﬁﬁﬂiﬂ%lﬂ (ggdenfélett edcegrtrg %%%Waﬂogr a

sui tabl e conbi nati on thereof or of |1 ke dul ati on an
t ransni ssi ofPraEEhniagd asltifloereBHF VIR k2 Tocetlvescanhd utlimdert s t he

stream of s . n d urth
condi tions \(Lgag‘l.“’?“’h EO?IQ%F% ¥e’${)%rts§ @b@g fl gﬁ%éiﬁerg ti%’é?\c{/%%% g thatthe
anal og si gnabmntioicgeneithtie tarndm&mknd’den&lsglhabalﬁdlahabdees jpadiit, a Node B, or
transm ssi on ove{]} the W rele h%}?gﬂﬁ (gee downl | nk si %nal LS then
1 ansm ¢t ed “PHAF SUSHOAOIRER nHat SIPHLES CRMHURLEALON GRVCIRES IF Aal
1430, an anﬁ:@ﬂfﬂﬁlaﬂ-ﬁé&@rabﬁt@%é&%’i céMg@Q%' illﬂ&r&écﬂd@&lﬁre@@&gﬂipﬁ%'a@&% 1@F1g
recei ved si %%bto a receiver un RCVR) Recelver unit 1440

condi tions eledt | 302ar13020, gpd ﬁqzés Th%tt?ﬂn P@b (FaREferde M e ICt)‘éﬁ)fa&ehe
received si QF@'deﬁéﬂ@ n‘é'cﬁ'tﬁé &htext BEH1GODEE tANE dsedl gg%}nto% %t%tté?ﬂ E’aésam\t?ré a

sanpl es. A symbol denodul ator 1445 denpdul ates a ovides re
pi | ot synbolBS geoguplpe arcesgmrageasa dap be phréitiomid 1et9tmumlﬁ &nall&Sywbs)(eg,

denodul at or 4 S n i

the_ downl | ninFs Srdlk KOS aLREhEE R LA IIEY L TR R TR0 ey
recei ved dataallSQresy(ifilas]$0ab,di04)van bt seregdrifyol regrttiveedagstrdnatvied ar e
estimates of the tr i.Lted data synbol_.s rrovi des the dat
Synbor - est | HeSenBRN e et cee e s SRS ot ping
(i.e., synbeh dgegsaRs) in viginhe dnaayesd. BHth Q@@ﬂgﬁﬁcalhﬁe@ﬁE@f&)éH@@&mrs
estimates to _recover the transmtted traffic data. ]grocesm ng b

synmbol denp@tihat &l aawsicalycaiecyad withindhehase ptatiorsior tle cg nﬁh@ﬁ@ﬁmﬁlﬁ@n

to the proc
110, espea e S R B SR oy

dat a pr ocesspitem 380 uprsoetedzdselly. diok sienpdiaitn imthg subject description, unless

specified otherwise, the term ““base station™ is used generically for a fixed station that

serves a sector as well as a fixed station that serves a cell,
{00111} Terminals 1520 are typically dispersed throughout the system, and each
terminal 1520 can be fixed or mobile. Terminals 1520 can also be called a mobile

station, user equipment, a user device, wireless communication apparatus, an access



provides data synbols. A synbol nodul ator 1465 receives and

mul ti pl exes the data synbols with pilot synbols, perforns nodul ation,
and provi d¥82¢242¥7&am of synbols. A transmitter unit 1#70/TSHEH038268
recei ves and processes the stream of synpols to generate an uplink
signal, which is transmtted by the antehna 1435 to the access point
1405. Specifically, the uplink signal can be in accordance with

SC- FDVA T equyirh&iie U ABehifA 0 bdid MG t&{fn%igggﬁ YA F&E[Bmaﬁgszﬁ%&fﬂ AL i
descri bed herein. [0 At access pol nt 5, the uplink S|gnall rom
termnal 148evits apg]@éamnqu petsenza digifaneasis A PRAY, gowiodes sedlctmcand, and

i d dul 4 th
b ocesses. 1 Reotaaa@nibh Tt GATRNERn RS I Re SREB0 MY i PHaled ™"
The at a syl estl trtes Lo 1 bemver bt o o ata A ag R
the data s sti mat es r the traffic data transmtte
t er m nal 1)4/5‘?)&)le ﬁ\omelégté%]rlm%f %@i‘?@r%m%@ﬁ piermaigpls radithigk rﬁ%?éh

active ter nmggb c@ﬁﬁ;ﬂﬁﬂ&hﬁ&ﬂﬂﬂl%fh@@erﬁﬂia’lﬂ% thdWhikd Lpigist erm nal s can
transmt pllot concurrently on the uplink on their respective

assi gned sel®@1d?] pj | oEorsim%%@éd aghiEIcaIre, By PEm sentsalish AR@ couplss todnshe
interlaced. stm&ﬂsqwgl%ﬁ%aa&%o%‘tﬁr@maﬂqnd%‘?roﬁf& Bst 1§ uPlar

coordi nate, nmanage, etc.) operation at access J‘ibzlgjé)’raﬁ?ﬂ’%erm nal
1430, res pe@ltcmt@hyc, B-?eslﬁé& tm/@npnmwyswnls oﬂ;ﬂ@fbﬂamb o4& (egn bpevay of a

associ ated . i.ts, (not . shown at sto odes and
data. Pr ocesé%crigr Y%D]ﬁyb bagld?ﬂg%h@%]n( 81“?5’21}:?8{‘] eﬁ% Bﬂ%ﬁ?ﬁg 35\16:) g)
derive frequemneyissaontbri th@ﬂir@erdﬂmkmﬁﬁﬁeccﬁﬁd&dmb@@ad‘c@@rs pbih@tdtﬂielaﬁé’esﬁnd
downl i nk, respectivel X 01Q9] FOJ Ltl pl e- access system (
SC- FDMA, F -a(ﬂ%na#m ag rateythat gan bg WEOW@rh&‘ifhﬁaf%W%réﬁmk or
transmit Coﬂfé%ﬁ@ﬂﬁﬂcﬁtl&nbf&ﬁﬁl U ditithal &@ﬁn&mhh@fowﬁﬁ%mc &8 cd?ﬂtﬂopt
subbands can be shared anong different termnals. The channel
estimation ERAERRN eicks trapmiied fioaumpliplegsenss ppinis do eirercpiss rminab Revdse
for each tefpi ggg aﬁﬁﬂnlemﬁn%aﬁ bidh; ABRIAL LG DRAMARERRL Bl o RXERRI T Of
an e

the band edges ot su structure wou esirabl e to
obt ain freqp@ntsy di verS| ty for each termnal. The techni ques

descri bed h can | e b r|o S mean For. exanpl e,
31 these t e ues c ﬁ éTE ?rgﬁ@&r% é’ﬁalp% V%Wépls‘l%th% S or a
conbi nat i Ohccbrhﬁﬁﬁ@indﬁ%vﬂmﬁﬁdndv\ﬁmeml dﬁ%r&ﬁfﬁ:@h&ﬂlﬁ@ﬂous%p&:& FHBeRE 600

digital, analo or both di gbg nd anal og, the processing units
used for ch&HHEMMBESE PHEQTITHHT BI 16E inope @h’é‘ﬁ’feecﬂn%\ﬁ“tdhﬂlﬁe%‘i’rétw TeRPive

appl i cat i onugRes, tdpeatl fit. e@[r@l%?sd:oﬁhﬁtﬁl%ah% gléx%l%)eac]pétﬁértaﬁh/& toHRlor
processors (DSPs) di gi tal signal processin evi ces ( ),

pr ogr anmabl @ored@pwed@we%&%P@@syustrﬁieé,l %ClpBgdﬁ%mhn@w@mmammmn
FPGAS
( ), ProGe Qrf&"a 1551 g!sfgé hlcn%&f Iu%&ﬁ%é}% #og{geofgxghﬁlcgpeag ciehg?e rs,

ot her el ect ron uni t's ormt €scri
herein, or é6Qﬁ@ntﬁOﬁmﬁ6@ﬁc llrhi?lﬁ@édi EaghtBS Bﬁﬁ&tmn@npmmltmmnmamimm wdn

be through nodul edur functio (gf S0 on) that
perform t he' Tt H?:rtc 8Ns® Kggé’g‘%ﬁg(ﬁ%‘& B0 FOmpHSeE %ELP[ copRaLntsAsqsinted
stored in rrefﬁrbrsggnunrams;ﬁm@lo@xmmb@ﬁobye & NRofIs Qs SealiRtokd 9| @Rek ok} 50.

[ 00110] Fi g. I ust s a wreless comunication _system 1500 with

mul tiple ba@%fn QT 3’%‘3“@5%6%8 gnd sqpforthy Sé§£l&éb@§svﬂbb¢ #RpEeciated

Wi rel ess CoOpyy ﬁ{ﬁle'd(?ﬂt}f%ﬁﬁam&lﬁl%)deﬁl@é% 1@%&%@6&&%&@'éu&é@;ﬁ’no&@s 9.,
ATs), such as can be utilized in conjunction with one or nor

aspects. A 8t n®nes, lapsongelrardhgld W@mﬂnlﬁﬁwn#‘aﬁ%hmdh@lﬂ Cemmrgl Cbatcas
with the t ega%lﬂfélﬁdl@bnglo%gl% 'Itlﬁﬁmggy i%li‘l 95A§nor§8§ Gher Bﬁ)tdlﬂ% d%w%e#c)

or sone other term noFogy oVi conmuni ca
cover age f otommpariting iver wigeexy maiwuiric lﬁ){)eéymmcl@o@ baag& eafip@yed in

illustrated as three.geographic | .abel ed 1502a
1502b, and 1893¢ Eonl'hfitﬁ APPHS AT e%%ﬁ 4@?8?9‘? 8"]‘1811 g&adiitatecedipggud age
decoding reference signals in wireless communications as a function of cell ID, as set

forth herein.




[00111] Term nal s 1520 are typically dispersed throughout the system
and each term nal 1520 can be fixed or nobile. Term nals 1520 can

al so be caVPaH'd20pbi | e station, user equi pnent, a userPCHABPW038268

Wi rel ess conmmuni cati on apparatus, an acggess 32 termnal, a user
term nal or some other term nology. A termnal 1520 can be a wrel ess
device, a cellular phone, a personal digital assistant (PDA), a

W rel ess rm([l@m ard m"ruE
with zero, one, @ %llgsp gn%%s'?u 3 i%ﬁ)gt gﬂ%toemglﬁ né:n? t_e%?;nd
uplink (e.g. momy” aatdthmykegclrvmhenm'cfer mCOdmpMﬂrﬂdkted eﬁtay,s:iﬂher Halndware,

comruni cat i he base.stations t he t erm nal and t he
CoTTmR ot op st il i BB £t bl Rl I b oA B Qon Bt e
base st ati onsmbip@fshliRrEet Far evalﬁtpi@lalnmdleaﬁﬁ bt tb@ﬁislilbe},lmﬁedsﬁé%ﬁl@ a
controll er 1530 couples to base stations 1510 and prOV|

coor di nat i oRT%Ht & Yt & POFCSEss BRGSOt objech; aé‘tef‘?%’Lﬁbéf‘d a thread of

ar chi t ect ur @xecBsn, :5ir&AN d‘e@fé@lﬁhldﬂ‘c%%o heBr. m&%r@%d@lés DReEeek
(e.g., by way of a wired or wireless haul network conmuni catively

coupling t hévﬂlhgsa 5999y, or agad af rezawﬁors@n@h meduicisan bologalizdd i pke of t en
occurs fr Omef%@t?on%’& e, &Odlﬁgbﬁtgd 9@9@6 clﬁ/%%?ﬂ‘% ﬁé &%&aolmca&c?vﬁl n%%ett E%se

maxi rum data rate t at can be sup or war K or 't
conmmruni cat i mdslyst@mxcﬁd@lfrbmonaabuxﬂtbmpnet—scadable hedih bavieg daridusidatbe g. ,

contr ol channe tran 'tt frommulti acce |nts to
one access te& Cr@rﬁ ﬁ%"fegzg’\%er"%esfﬂ% 5t §1¢ C8wcggetiyo‘ﬂdy O% PP om
one access paycagseauch 8s Ar€coRdand® vith AGLASIShapRigdhs or MORLLE] fakkbts &6 i S
an illust ratl on of a planned, or sem -planned wi rel ess conmuni cati on
envi r onnent 948EE™ g5 CS@@B?“&‘&H’E‘@WBW PhEsCoRgeRRL 41 & lgaksyHrme00 can

conpri se ongislbullsstERSorhEREs 4 RetRBk RAth ahe Ifi&hbtSitN G sy Sa6L O ®a
that receive, transmt, repeat etc. W rel ess comruni Catl on signal s

to each ot hefthasigneh). Addigerallyycomnosentoer meduwks\oif sxstersipacribad herein can be
illustrat edreaﬂ%ﬁ; dB§ c%ﬁ'g)ea ﬁdﬁ)&rcﬁ\éhﬂgn% eﬁfg}rﬁé%ﬂlegfg %rgsgl% or&?er to

particul ar geographic strat our geograpnic ar
| abel ed 1606@;]1t616@6b¢v1ﬂ@m6&am aﬂ;&@ﬁdgoa&a&zkvaﬁﬁgfﬂsﬁﬂa d:anrllmdrmth Isgara

transmtter ch nd a chai n ach can.in.turn
comprise. a SFiRutnd3%ap [BRELkhs SRSt abRutis PhioE ghdpver nbire b
transm ssi owilbéappeetdidd Bhodeakilled ipthe@essor s, nodul ators,

mul tipl exer? g m)dul at %g denul ti pl exers, antennas, and so forth,
see Fig. 5) 083k 559%@@5%%?53?%% deseripgccerain in gesnegtion Wi | e

devi ces 16041C Q@Ul?‘%an hRb pe XA latysted! 4 HJb?an@h?rﬂﬁ § sulBRbdr sRNGN Eobile
| apt ops, handhel d conmuni cati on devi ces, hand d computing devices,

satel lite r&@fies m@llawblbégmu@mw @y@pemgbllelll@me Tomosiation temote
sui t abl e deYérﬁﬁ L9 3950@%5&% NeOie! q; Vei &%?a&?é&@h{gmleg]gg, R/ RIS

1600 can be e I n conjun tion: ari ous aspec
herein in oﬂdwbsdrxbelfmlohlcmab@a chﬂangel@mdndaccodﬂeagteﬂe@hemeeaS&ssmngnaI S

in vmrelessIc L O%f%nctlsna?&c HE'QD .as set faqrth

her ei n. TP EC 108 P b EEkrdfee? lnoB SVid) ReioR paehaprigiatal

" corrponent assistyns {FN), a handheld device having wireless connection capability, or other
processing device connected to a wireless modem or similar mechanism facilitating
wireless communication with a processing device.
{00116] In one or more exemplary embodiments, the functions described can be
implemented in hardware, software, firmware, middleware, microcode, or any suitable
combination thereof. If implemented in software, the functions can be stored on or
transmitted over as one or more instructions or code on a computer-readable medium.
Computer-readable media includes both computer storage media and communication

media including any medium that facilitates transfer of a computer program from one



"nodul e” and the like are intended to refer to a conputer-rel ated
entity, either hardware, software, software in execution, firmare,
m ddl e waMéQ 20pid2G¢lode, and/ or any conbi nati on t her eof PCEAS268%038pdse,
a nodul e can be, but is not limted toe£ ing, a process running on a
processor, a processor, an object, Cecut abl e, a thread of
execution, a program a device, and/ or a conputer. One or nore

nodul es can h r L Qn;

Todul o can BACT SapHEL b RERE Ry B ol ViGBPHed e} BPhecPl B o
bet ween t woconputar ByevacificaanglededinpeBmitéiomt sieh pomplﬁsxestcﬁmghmedaa can

execute fromvari -readabl di g havi arious data
structures g?%?%sﬁwcéw%%goﬁ@tﬁ}&%@e Flc%ﬁ FgEpa eI
| ocal or redBketoRizd 6L6HESMStGtic ABrajzfdBEEs) rs@aml-dsn dnld fRsISemaly i3tk
one or nore data packets ., dafa from one conponent interacting

Wi th anot hefe&oifFbikfs i?shéravq ok 81 angyathes edins that 4311 e gswhie caimy ogytore
across a NeyRLl sl ARictin el AN riMibll RUBEsHINSEE IR RY MWRYe Of

t he signal). Addl tionally, conponents or nodul es of systens descri bed
herein can hecessedby ang@nluterorFoa:ommmﬁﬂleaofbydraadrmbmmﬂ from a website,
corrponent s/ 989&' (? ({tﬁﬁ\ﬁérﬁ‘&g séu@ COIE.S%'I f 61091)(1&? I(l}le }' @er% cab nlgte&h%

vari ous aspects; advant 85¢r eh reGard"

t heret o, andlgaalesubmlbbn lmet(BﬁLj @r t;vhelcmtechmsbgm@ @fmhgxs nﬁarmmdi;@tand orth

in a given fi.qure ci at ed Ki.l | in the art.
00218 For' e, Bn e doen gl ARl B Pabeable, Rhigaf Reit- ESL- pRwirtidss
connect i on ichiblegitdluckad FhirERN, radlid Canldnic@ha0élard ivchide@ M the dSfIBed biber
unit, a subscrl ber station, nobile station, nobile, nobile

communi cat | SdHEY DI andi 8 wedhesein, ipgpdseogpant dise (Clabﬁaﬁpredlsc@pmqu
access t er nynal gkl ersH3Eis@GHD), @ M BV

equi pnent (UE). lé SU%%CI’I bitbar Sta)tl Hﬁﬁccgﬁ{ be é“ gﬁrqlﬁﬁgﬁ&%g Suau
cordl ess terw@n@dafamlﬁm@iw hile diged I@Proﬁm@tdataoiptiéﬁlyﬁﬁﬂphmﬁ@ a
wireless |lo i 0 [ SO ta assi st ant
(Pon) < hagamel Aol wab st @ B f?onS%ogsgﬁmeuter"

ot her procesatlaﬂgedmhace connect ed to a wireless nodemor simlar
nmechani Smfi@éﬁtatl Wi.re] ess, communi catjon with a processi

devi ce. [00 Ih one" ¥R BEFEre 310816 ATITETIRG untih e a’f‘?ﬁ?dﬂ?%rﬁg"e

descri bed caipidelopidRll 25oRE A6, Al Ghomitd esd el WoddBnedtoh R tRs aspects
m ddl eware, m crocode, or any suitable conbination thereof.

| f

i mpl ement ed displosssherait ean beHabieneater o geréumed withingmg @ BxreopSICs, DSPs,

transm ttedprpe) AHOPPGAS, QiLE gaébf H@ﬁw% ¢ dfefe 1RR1are components,
r-rea I ot

conput er - r eadabl e nmedi um Conput a inc
conput er st @bt prpdapraeidsa@s el loet nmﬂrommlersnmﬁqncbrng:sm ottedi um

that facili te%&t?c?nié rﬁ@g’f@? éne%fto BGI’ (())I’[qptﬂg L{HCP(EI%%C{ISPE%.':(; %I’p F'I(I;‘l{] e aaCﬁ) Aa 181’? i

anot her . orage ne e any physi R
accessed bytkazrabcﬁ nmgemrral ﬁypmaprcméssev(@ﬂﬁnlea miagratedsod, b, Inathd slfernaSive,h

conput er stqrage nedi a can conpri.se or ot her
optical di S RIegoReags Canrﬂﬁg%cwre%arwl BP&?Sé@eCWOE?%@CYﬂ@@Hw OI$tat age
devi ces, SnMB{athi6@r A$rocRiidr Edna:dd HEBABICARY a6 £ SorhBin&lion oF 36&putilsl ekices,

key drlve .), or any other_nediumthat can be used to carry or store

desired prog€amceBiEation D3R ard HIIGronpGestor daHurabily of AHierOBIOFLSETHIQRS
and that cag, g;%rearﬁfeﬁ@%g%afs 1§c&gmﬁ5§l§mth%%81£&:@m Gny biheddlRariof t war e

is transmtted fro erver, or other renote source using a
coaxi al cabb@lﬁghr&blen éﬁdlltlonfdbzbatéwt vnestrwswacm cmhpgm ate gubze modeles

N DSL h di d
i or owave, RGeS T ORARE: B 5 g M BloRhop ARy Dol

DSL, or wr @00&18} tec hMafe@geresarmu@ Bspasis bﬂfeaﬁfcﬂdeschad:l Ksreiangh B8 cr owave
are included in the, defin on of nediu nd di sc, sed
el e Rt S oL AP o Al o Pg b g g1 gi t al

programming and/or engineering techniques. Further, the steps and/or actions of a

method or algorithm described in connection with the aspects disclosed herein can be



i npl enented as a nethod, apparatus, or article of manufacture using
standard progranm ng and/ or engi neering techni ques. Further, the

st eps and/¥W¥9 28@{1REAE of a net hod or al gorithm descri beddrse@ansessd on
with the aspects disclosed herein can bf 35 enbodied directly in
hardware, in a software nodul e executed %y a processor, or in a

conbi nation of the two. Additionally, in sone aspects, the steps or
actions of hod: [ i s.at |least _one or an
conbi nat i on%grgsélg?g%‘%ﬁgg%ggaﬁéﬁg%%? rgﬁér? Ii%ggozlu%nexgcurtreac | - raxg=P1

medi um or compumtigonofésaisol. Adidinally, iviunehaspeuts, e staps or poioad &th hahed a
conput er pr o[gr am.product .. The term"article of nmanufacture"” as used
herein is il &R BN EHEGHIALSS OB Y SPmpIatiLahsect eedssior Biskpgians
any suit abl eneaeighbinefreddenld alktiR o t&iey @-reRBbR mddARd tHiAddihthonal 1y,
the word "exenplary” is used herein to mean serving as an exanpl e,
i nst ance, ofMSOROMALEY IBA PPN PEgEER Progretd dbe ippmd adisleiob slnpastaren ags

"exenpl ary" yi& Haglin RERKESEA !ﬂ:ﬁ/coingaﬁea do ﬁifSeF H{%gga%‘gao%sgb% ifr)(?fg taﬁ% suvi\%lb

|
advant ageous over other aspects or desi r, use rgl
exenpl ary i sompitegadpblergyicesemedisoncepts in a concrete fashion. As

used in thi i cat| - rmior” 1s_k.ntended to nmean an.
i ncl usive " i?(ﬁﬁgfat herA? ﬂgﬂﬁagl ’%g?:ﬂ%]ﬁdsie\p/(%mp%‘f“ 1 "ﬁ?g?‘ e %OW%gcgvmg asan
speci fi ed otkenple,gestanoe, arlildatrationd MrgoRpeeX by desn @pgekibydholeifts B' 1S

i ntended to.nmean, any. of the natuyral inclusive pernutations. That is,
X enpl oy s CRmNEL s gt Aty Yo bt eapEyee o Brar iR achisnia g ovst other
enpl oys A olsgBitsioB désiink. S Rutek, URdFtheAnddRkerhBry 9 IRGALNS JraShaREEDts thn
addition, the articles "a" and "an" as used in this application and
the appended cBTEFiRE3E1I98 Y AY usshiB s pRpliseicoeths terme @'t i intensiad tomeangm

more" unl es$,BREGIEIEInHet RS W ¢l 2a : neex di ed
to a singular form [OO%O%I{:%(?{%%@{%&?' gggtﬁgemg&g%%’g%&ﬁ?é%gﬁ%f ?rrg(ﬁ%dg
"infer" or fiopfeonteateX ampieys Agernit ialintgnded ta mearpmyed #w mofursléadaiveng

about or in i t f syst nviyr o nt, o ser om a
set of obse%%#%%gga@aggspﬁtﬁ éeﬁﬁ\(} %ﬁégé%\”tpgo,ys ? O teg{plqyﬁi’gtﬁ&%{%’éﬂ&be
enpl oyed t o“Kaemploys\A ar Bpeeatistied coirt enst ofdhe feddotnd, ininceaMngedigsmtie: a
probability distri,bution, over states,. for exapple. The i nference can
be probabi | diels ¥ e A’ a5 set wdhsaprlicrien B ¢ %RPSE%?BiCHHPyshould

di stributi ogeryslly etcah@tie®@to Bdne1088 br RERCUns: PeGARPHESHRALIP Bl frdat @
and events. Inference can also refer to techni ques enpl oyed for

conposi ng hFgHER P E?/@FGCEQ\%‘M%mﬁﬂé“rﬁoﬁnset of events, or data. Such
inference regybds i N EhBRRREL S if?,fth@f%ﬁﬂéﬁgeﬂ\ﬁfgr”?h“ﬁfe&én%@’s]iei‘e{rom a

set of observed events and/or store event ether or no he
events are eoncradlyde dit precesd efgeasowing abait opinbaciing stgtes efitbe sietdger t he

events and . eral event. and.data, sources.

C00121] nat “RABERIE of LMKONS 1 o BN Mo e abu i BRSPS feS: o

t he cl ai nedIisfabjieatan baemeloyed o ilantifpd speoificenteRtalr apRHS bidad ghferate a
onents or. net hodol i es

descri be every canceivabl e conmbi nati on of cgQ dol o

for purpos egrc%fﬂng SCE§l‘fl€lf’[W6 otVﬁrestaéq:sa%%Ham%lg. The inference can be probablhstlc—ghat
is, the computation of a probability distribution over states of interest based on a
consideration of data and events. Inference can also refer to techniques employed for
composing higher-level events from a set of events, or data. Such inference results in
the construction of new events or actions from a set of observed events and/or stored
event data, whether or not the events are correlated in close temporal proximity, and
whether the events and data come from one or several event and data sources.
[00121] What has been described above includes examples of aspects of the

claimed subject matter. It is, of course, not possible to describe every conceivable

combination of components or methodologies for purposes of describing the claimed



subject matter, but one of ordinary skill in the art may recognize
that many further conbinations and pernutations of the disclosed

subj ect ¥ @§93208%90ssi bl e. Accordingly, the discl osedCEH5p8ep38268
matter is intended to enbrace all such terations, nodifications and
variations that fall within the spirit d scope of the appended
clainms. Furthernore, to the extent that the terns "includes," "has"
or "havi ng" .af: i L : 1 el t

cl ai s, sucﬁlﬁ{'licrt Hrr%ﬁgf !élﬂioﬁl'% gﬂﬁggﬁ{f)ﬂkgg&?}ﬁ%%ﬁgﬁ gg&%ﬁ%é tﬂgtnl%{enly fts}ll(-?hrrf%]'ﬂl ar
to the ter neorbingians amdpermstationnd thesdismdosed sulijert evaperstreposshlzn enpl oyed

as a transiti | | ai m 7. CLA 1..A hod of .

W rel ess co%ﬁ%%?%ﬁﬁ?%%ﬁhggﬁ%ﬁw eﬁa?“%rmlméagﬁé?ﬁPPﬁﬁggﬁ%5%&@%%%@For a
dedi cat ed r efodifeatesand naiatibay thartell edthimthesphar dnd GudpRrof Heippadldd PR, S
(UEs); and mappi t he dedi cated.reference signal sequence o
resources o uﬁmﬁFP@Pg?EQEHQﬁﬂ¥¢H§§mH“fHﬁgpF%ﬁqﬁ? %hg?ﬂ%%??FP§¥“PFﬁb“
of a cell, vhekgiBd HO8riMiAG: HATIRMOWubERrAs SBifténdel «d FEAMBAGYinkased
on the cell 1D for mapping the sequence to the resources of the

wirel ess chaweqr simifar torthe lovst e@pofing] ai pemprising” thiaterrretep mhei prgployed
enpl oyi ng a,f egauiirs.Rlask, akl.ggated to a single antenna port for
mappi ng the sequence to resources of the wreless channel 3. The

met hod of claim1, further conprising enploying a resource bl ock

all ocated to either a fourth or a fifth antenna port for mapping the
sequence. 4. The nethod of claim11, further conprising selecting the
function based on whether the dedicated reference signal is a MBSFN
(mul ticast-broadcast single frequency network) reference signal or a
UE (user equipnent)-specific reference signal. 5. The nethod of
claim1, further conprising mapping a common reference signal to

ot her resources of the wireless channel as a second function of the
cell ID. 6. The nmethod of claimb5, wherein the function and the
second function have a cornnon dependency on the cell 1D



7. The nethod of claimb5, further conprising distributing the

dedi cated reference signal or the conmmon reference signal anong a set
of nultiple transmt antennas to facili®ate downlink nultiple antenna
transm ssions for the dedicated reference signal or conmon reference

signal. 8. The nethod of claim7, further conprising enploying a

virtual cell 1D as the cell IDin conjunction with the downlink
mul tiple aftleMMSt ransmissions . 38 9. The method of claim 8,
wherein the virtual cell IDis comon anong the set of antennas, and

produces a matching resource shift for respective signals transmtted

by respectilve t Pamstiiotl ofinirelensisomnfmuhiceti®ettomarisdng:ur t her wherein the

set of antennas are located at one of. nofe_base stations. 10. The
defifaded

met hod of cl ai mSEPETHE BISIVEHE TRkt wigmeesign| far ong ogmore particular

subst ant i alyket cyeiphich&gUERNIh i n frequency based on the virtual cell
| D at each respective antenna. 11. An apparatus for wreless

comruni cat i ons, mEemugi biendpdicated referentst sigpalosegssee thoresexeesudbf mgwireless

set of nodul es confjqured for. prqvidi reference sjgnals in wryel es:
conmuni cat f’%?‘ln]élfﬂczi%%ugﬁ?orb?g%ﬂgﬂt%r g@%’rf i |ﬁg‘f"ﬂerem the n&ﬁ%ﬁ‘@é’f‘{e&ﬁ shif
nodul e t hatn gegedney amsell 66 qkeBsle 1HOfor %%ﬂgfﬁ%%@qﬁé‘ﬁ%@ﬁ@@ﬁ@réb%@é of He
one or nore particular user equipnents ES) ; a mappi ng nodul e

that al | oc&tielessghdsarls of t he dedicated reference signal to resource
el ements of a wireless channel as a function of a physical |ayer cell
| D, wherein the function provides a shift in frequency based on the

cel | 1D foe. maplhagetivg setiien dudicer cbRpfisia e urmpesigd a tR6urtk bRCR$8ocated
channel ; and nenpry for staring the function or the physical |ayer

cel | ID io2sipgls agisnag Reth Sorgranping the saquenes toesourssppf iheiwiteless channel.
al l ocati on nodul e that selects a resource block of the wreless
channel for allocation of reference signal synbols.

3. The method of claim 1, further comprising employing a resource block allocated

to etther a fourth or a fifth antenna port for mapping the sequence.

4, The method of claim 1, further comprising selecting the function based on
whether the dedicated reference signal is a MBSFN (multicast-broadcast single

frequency network) reference signal or a UE (user equipment)-specific reference signal.

5. The method of claim 1, further comprising mapping a common reference signal

to other resources of the wireless channel as a second function of the cell ID.

6. The method of claim 5, wherein the function and the second function have a

common dependency on the cell ID.

7. The method of claim 5, further comprising distributing the dedicated reference
signal or the common reference signal among a set of multiple transmit antennas to
facilitate downlink multiple antenna transmissions for the dedicated reference signal or

common reference signal.

8. The method of claim 7, further comprising employing a virtual cell ID as the cell

ID in conjunction with the downlink multiple antenna transmissions .



13. The apparatus of claim 12, wherein the allocation nodul e selects
the resource bl ock based on an antenna port enployed by the dedi cated
reference signal. 14. The apparatus of3&laim 11, further conprising
a resource nodul e that selects the function of the cell ID enployed
by the mapping nodule. 15. The apparatus of claim 14, wherein the
resource nodul e selects a common function for allocating MBSFN

(mul ticast-broadcast single frequency netmnrk) reference signals and
UE (user eguip f

apparat us. of o1 areriE b find € PRERRINCLERA! S ol cobftnon iigng e setof
resource s Iantbnnzfspand\/ﬁi{ﬁﬁhbe(smhﬁtchﬁ:gtrehfm&dﬂaﬂtfoﬁre@géoﬁvé KRR Nesmitted by
net wor k) s}gpals and EﬁOVIdeS a fferent resource shift for UE (user

di
equi prrent ) TSBEEVE FausQilgapipnas of Al he Tre 8f paFhetuwhegeir: fhe §at of antennas are

wher ei N gcated at B SahsdliRkd and}gdul e generates a sequence for a
common cel | -specific reference signal; and t he mappi ng nodul e

all ocates synbols of the common ceII-speC|f|c reference signal to
resource el gnen ss .channe second function_ of t
Crorear b rhe Mokt ol lafin %o Sl e, aipiie Soiee, SR g Stantalfy

conpri sing 1cﬁanﬁbzﬂtsh11ﬂbiﬂtﬁe(aﬁerf®dﬁ§&1 dhat vﬁﬁﬁl’ LAED & GeRYesPletivB8ntenna.
dedi cated reference signal common cel |l -specific reference signa

to respective antennas of a nultl-antenna conmuni cat i on arrangenent.
19. The appar at a sical layer cell IDis
a virtual Q% co#%ﬁﬁpﬁjhbagﬁwgﬁF% %%W%?“fﬂ%mﬁd¥FP”§Wﬁenna

comuni cati on aar @nggiedssorafdl Eectigr awedr @i hodakp e&inﬁ‘g@rea NfoR '"@Ig@&dﬁfg
the arrangenent are | ocated at one or nore base stations.

appar at us SFeReNes Tigneds ineelessiopmannieations thq ot efapfidss ‘P@ﬂl@‘rsél"rﬁie
si gnal synbol s LQ ﬁﬁ?laﬁloh %cﬂituﬁﬂthtap %ﬁﬂﬁﬁ%‘ke séqgl W fof edeﬁ{l}?@h;:‘rlgf@\rlﬁ%lce %i%ml

conmon resource s t anong t spec ennas er él

noi se is randmmkmedwbpmmeﬂarm%aa@npﬁ&u@UBng the nmul ti-antenna

conmuni cati on arrangenment and oth r transm ssions of the arrangepent

or respective aft® {rﬁygp ofhat al ocates symbols of the dedicated reference signal to
resource elements of a wireless channel as a function of a physical layer cell ID,
wherein the function provides a shift in frequency based on the cell ID for mapping the
sequence to the resources of the wireless channel; and

memory for storing the function or the physical layer cell ID.

12.  The apparatus of claim 11, further comprising an allocation module that selects a

resource block of the wireless channel for allocation of reference signal symbols.

13.  The apparatus of claim 12, wherein the allocation module selects the resource

block based on an antenna port employed by the dedicated reference signal.

14. The apparatus of claim 11, further comprising a resource module that selects the
function of the cell ID employed by the mapping module.

15. The apparatus of claim 14, wherein the resource module selects a common
function for allocating MBSFN (multicast-broadcast single frequency network)

reference signals and UE (user equipment)-specific reference signals.



21. An apparatus for wrel ess conmunications, conprising: means
for generating a sequence for a dedicated reference signal for one or
nore particular user equi pnents (UEs); Zhd means for mappi ng
t he dedi cated reference signal sequence to resources of a wireless
channel as a function of a cell ID wherein the function provides a
shift in frequency based on the cell ID for mapping the sequence to
the resour&@s ofl B¢ ABPAkRIHE PE ki Hdn derein iy fupgtionprevidep arnartigsilagfresource

| ai m 21, t i Sil: . ' . .
Sianal “to 2001 SEETIP LhaBa TRARS,, S R AT et B B R s o
second f undiffepent odsotulre shidl for UB (us&2 2quiphendpgacicusgmals. cl ai m 21,

further conprising: means for distributing a copy of the
dedi cated reference signal sequence or of a common reference signa

sequence t @7 r espREbhyeaNb £IRAS1 OfyiRrdiil ti - antenna arrangenent; and
T '

means for establishing the ce I'D as a virtual 1D, comon to each
ant enna of the thel cilcalatiennaodule agrgermast o ydgabution dora amadmmiongcell-specific
frequency sr%ift i n_mappi,ng synbol s of respective copies of the

di stri but etf %ﬁeﬁ??asiiglgchg‘ nce. 24. A conputer-readabl e nmedi um

conpri sing: the ﬁa;?ﬂiﬁ@tmo'iﬁlq AMoceRIQIMbELs SRS ddshRorf CARYRIfid Rference
generate a sequence for a dedicated reference signal for one or nore

parti cul ar sigserto gepobsgetamentUsithe wirpdess channehasesesndd Stction of dugshykical
causi ng thie‘,:1 OMpUer to map t he dedi cated reference signal sequence
to resourcés of a Wrel ess channel as a function of a cell ID,
wherein the function provides a shift in frequency based on the cell

I D for map;l)i ng the sequence to the_resources of the wreless channel.
8. 7 The apparatus of claim 17, further comprising a distribution module that

provides a copy of the dedicated reference signal or common cell-specific reference

signal to respective antennas of a multi-antenna communication arrangement.

19. The apparatus of claim 18, wherein the physical layer cell ID is a virtual ID
common to each antenna of the multi-antenna communication arrangement, and further

wherein respective antennas of the arrangement are located at one or more base stations.

20.  The apparatus of claim 19, wherein the virtual ID enables reference signal
symbols to be allocated to channel resource elements with a common resource shift
among the respective antennas, further wherein noise is randomized between
transmissions of the multi-antenna communication arrangement and other transmissions

of the arrangement or respective antennas thereof.

21.  Anapparatus for wireless communications, comprising:

means for generating a sequence for a dedicated reference signal for one or more
particular user equipments (UEs); and

means for mapping the dedicated reference signal sequence to resources of a
wireless channel as a function of a cell ID, wherein the function provides a shift in
frequency based on the cell ID for mapping the sequence to the resources of the wireless

channel.



25. The conput er-readabl e medi um of claim 24, further conprising a
third set of codes for causing the conmputer to shift the mapping in
frequency with respect to a common refeflénce signal. 26. The
conput er -r eadabl e nmedi um of claim 24, further conprising: a
third set of codes for causi ng the conputer to distribute a copy of

t he dedi ca erence 5| qu e or of a conmon reference
si gnal Iseqééncee[{hB @B?ﬁ%‘étq a‘%?bnﬁé‘g‘eb?‘)@rﬂﬁﬂﬁ egpt E¥gapping a common
ar r angementefeRnge s1gina1 tP all QHbAA é%r@cs &Pﬁl%s rQl'éssC@llr%ggﬁbﬁsQ SPHPH %:gl{d

to establish the c D as a virtual 1D, conmon enna o
the mul ti -ﬁmoeinnafthercaﬂgjﬁrrent, yi el di ng a matching frequency shift in
mappi ng symbol s of respective copies of the distributed signal
sequence. 41 27. A nethod for wreless communications, conprising:

anal yzi ng Qy.rrbofmeq{; a@atﬁ@@ﬁamﬂzwmﬁh&%@l@h&a@ identifying an
instruction within %e anal yzed signals pertaining to a dedicated

ref erence si gnaimeray fagéstobutingracqparafi tb@ ﬂahcalgbref@qmmgn& s¢duEs)e; oraafth

d ref. t f | D, of
cort transoe iRy PR pbuBblo it de Srofnt GhsPRinorna FisienGena

provi des aaﬁrhmgeﬁndnq ahdequency based on the cell ID. 28. The nethod
of claim27, further conprising identifying the instruction on a
nonphysi cal si gFsAPNET eegllishingtbe cothD bt ModablD,coaimans eaghantérar of the

caut pront ) "ARERn e o AE AR EH EThERER RO En bR g o

single f reqmspaﬁwemepiumokﬂmeﬁ&ﬁﬂrﬁ@&ﬁg&i gé&filence.

24. A computer-readable medium, comprising;:

a first set of codes for causing a computer to generate a sequence for a dedicated
reference signal for one or more particular user equipments (UEs); and

a second set of codes for causing the computer to map the dedicated reference
signal sequence to resources of a wireless channel as a function of a cell ID, wherein the
function provides a shift in frequency based on the cell ID for mapping the sequence to

the resources of the wireless channel.

25. The computer-readable medium of claim 24, further comprising a third set of
codes for causing the computer to shift the mapping in frequency with respect to a

common reference signal.

26.  The computer-readable medium of claim 24, further comprising:

a third set of codes for causing the computer to distribute a copy of the dedicated
reference signal sequence or of a common reference signal sequence to respective
antennas of a multi-antenna arrangement; and

a fourth set of codes for causing the computer to establish the cell ID as a virtual
ID, common to each antenna of the multi-antenna arrangement, yielding a matching
frequency shift in mapping symbols of respective copies of the distributed signal

sequence.



30. The nethod of claim?29, further conprising enploying a first
function of the cell ID to decode the UE-specific reference signal
and a second function of the cell ID totldecode the MBSFN reference
signal. 31. The nmethod of claim 29, further conprising enploying a
common function of the cell 1D to decode the UE-specific reference
signal and_,t he SFIRI ference signal. = 32. The nmethod of claim 27,
further cofpri si od for wi ?sélcﬁm%mécaél@%rﬁﬁmp’é?légence si gnal from

the received w gl fﬁ % oPDRcdled faSlesPlEnAS - enpl oying the
e to

function of the ¢ decode t he common~reference signal; or
enploying a fr eqisrahfyynghn frtsedctvar withinothe ahalybel sighdls pa’rmmngem addedidaged

common reference si 33. An a ratus for wr

conmuni cat FERENE %ﬁ?%oﬁﬁmﬁwﬁ P%’FE@?FBWHWEQN% rﬁ‘ﬂ"erface f or
receiving a w r@é&%ﬁlgst&nﬁédlcﬁedi%ﬁ:ﬁrd?ﬂ’c@%@ Prask OruRXRHULF NG B S&t aoéell
modul es configured for analyzing received wrel ess data, the set of

modul es coffpliiﬂﬂgttn@ theqgeceived wireless signahamdicregn el fluectioh aprovidentai $hifisin

an instruct.i % ved wirel ess signal pertaining to a
dedi cat ed %fe eren glognlz?cqﬁlg&ione or nore paritcular user equipnents

(UEs); and - an anal ysis nodul e that decodes the dedicated
reference signal as a function of an ID of a cell transmtting the

recei ved wefel edhe §15§Wél of clyar2d; furthse coruprtin® iepiibinalibs instyptidn o fnon-
frequency Based) @Bndile 183?41 I D.

29.  The method of claim 27, further comprising identifying the dedicated reference
signal as a UE (user equipment)-specific reference signal or a MBSFN (multicast-

broadcast single frequency network) reference signal.

30.  The method of claim 29, further comprising employing a first function of the
cell ID to decode the UE-specific reference signal and a second function of the cell ID
to decode the MBSFN reference signal.

31.  The method of claim 29, further comprising employing a common function of

the cell ID to decode the UE-specific reference signal and the MBSFN reference signal.

32.  The method of claim 27, further comprising:

obtaining a common reference signal from the received wireless signal and at
least one of:
employing the function of the cell ID to decode the common reference signal; or

employing a frequency-shifted variation of the cell ID to decode the common reference

signal.

33.  An apparatus for wireless communications, comprising:
a wireless communication interface for receiving a wireless signal;
a data processor for executing a set of modules configured for analyzing received

wireless data, the set of modules comprising:



34. The apparatus of claim 33, wherein the parsing nodule identifies
the instruction froma signaling |ayer protocol other than a physical
| ayer protocol. 35. The apparatus of c#Zi m 33, wherein the parsing
nodul e determ nes the dedicated reference signal as a MBSFN

(mul ticast-broadcast single frequency network) signal or a UP (user
equi pnent) -specific signal. 36. The apparatus of claim 35, further
conprising a sel ect i BnDHHAEI BOFWSt thé?rﬁ‘l?‘??}@e& % IRFEUEHRHG PYIBMN Jhe tTreeived

cell ID towcﬁ% gfx%l%e“g‘ nﬁ%el%' 44 1JaEefder%Eg@Ne §f§g£'laiior 85'901311181% ({] r user

function of t Dto deco erence S|gna
The appar aEqmmebmel(HEn) 36d wher ei n the first functi on and the second
function provide either a djffer ource shi f

re nmon,
resource shift based Br?“f’Wé‘Sc’QPlquﬁhat a%“)d%éheaﬂ F%{?‘bs‘fe’ fe”{i? SHgrkgs 2

wherei n: t gobh edress 1§| snal &loﬁﬁﬁénﬁﬁﬁlgat%om%ﬁ %&@éles@ce%lal 99 Akreif Rk
the anal ysi s nodul e enpl oys the function of the cell

f r equency - $iictipe groyades atshdhindtequivecyfhased oothesklliBe cel |l 1D, to decode
t he conmon reference signal. 39. An apparatus for wrel ess
conmuni cati ons, conprising: means for anal yzing synbols of a received

W rel ess SB@na| ;The apparfRa 08 claih 38 dQRdrbinth® Gardiig 'rﬂ@dﬂlé’ﬁfeh@f‘es%é MsBubith
anal yzed signals pertaining to a dedi cat ed reference signal for one

or nore pafiomrysignalingdpyesgiatpead other thapg)physigal layer protpgsdns f or
decodi ng the dedicated reference signal as a function of an ID of a
cell transmtting the received wreless signal, wherein the function
provi des a3$hi f (Che apparegsi enNclyinbas echa¢intthepaeh Mdadule determines the dedicated

reference signal as a MBSFN (multicast-broadcast single frequency network) signal or a

UE (user equipment)-specific signal.

36.  The apparatus of claim 35, further comprising a selection module that employs a
first function of the cell ID to decode the UE-specific reference signal and a second

function of the cell ID to decode the MBSFN reference signal.

37.  The apparatus of claim 36, wherein the first function and the second function

provide either a different resource shift or a common resource shift based on the cell ID.

38.  The apparatus of claim 33, wherein:
the wireless signal comprises a common reference signal; and
the analysis module employs the function of the cell ID, or a frequency-shifted

variation of the function of the cell ID, to decode the common reference signal.

39.  An apparatus for wireless communications, comprising:

means for analyzing symbols of a received wireless signal;

means for identifying an instruction within the analyzed signals pertaining to a
dedicated reference signal for one or more paritcular user equipments (UEs); and

means for decoding the dedicated reference signal as a function of an ID of a cell
transmitting the received wireless signal, wherein the function provides a shift in

frequency based on the cell ID.



43 40. The apparatus of claim 39, further conprising nmeans for
obtaining a conmon reference signal fromthe received wrel ess signal
and at | east one of: means for enpd oying the function of the
cell 1D to decode the common reference signal; or means for
enpl oying a frequency-shifted variation of the function of the cell
ID to decode the conmon reference signal. 41. A conputer-readable
medi um conpri si ng: a first set of codes for causing a

comput er - 0.LMITRY afpdh o LARRSRR ki AR HERR!15: Bbtafhid 6 Rt

wi rel ess signal; a second Set or causi ng

conput er t relewpteoygnahfovethea rgpeded samiess sighaemntliaf eastrone gt r uct i on

wi thin the anal yzed signals.pertaini.n a i cated reference
signal for one %@ggﬁghwr&ﬁg%@gﬁ?ot@ﬁicsﬂiﬁttggg{qgg)ﬂ}e Cgfmon reference
third set ghbngoges for causing the conputer to enploy the data
processor to decode the dedicated reference signal as a function of
an | D of a cel | mepghirempiaying h&eqesnei-shiftedivadhtogsofghe famictiomhétheioell ID
the functign,provjides a shift in frequecny based on the cell ID 42.
The conput &@#8@%% Icgmﬁ%odﬁrﬁiﬁre “8184fm 41, "further conprising:

a fourth set of codes for causing the conputer to obtaining a common

reference signal fromthe received wireless signal and a fifth set of
codes for thusi AconHatedgaplsblemediugy corepsingne of enpl oy the

function of the I 9‘?5104] ref nce, signal ;. .or
empl oy a Trequehay Rt 71 ooV RE AR e AR ol b ER O s P hayee
t o decode thebasotrectiebdmémizes sieguial . 43. A net hod enpl oyed in

Wi rel ess conmmuni cati Qns fconpri si ng:.

a second set of codes for cauising the computer to employ the data processor to
identify an instruction within the analyzed signals pertaining to a dedicated reference
signal for one or more paritcular user equipments (UEs); and

a third set of codes for causing the computer to employ the data processor to

decode the dedicated reference signal as a function of an ID of a cell transmitting the

received wireless signal, wherein the function provides a shift in frequecny based on the

cell ID.

42.  The computer-readable medium of claim 41, further comprising:

a fourth set of codes for causing the computer to obtaining a common reference
signal from the received wireless signal and a fifth set of codes for causing the computer
to at least one of:

employ the function of the cell ID to decode the common reference signal; or

employ a frequency-shifted variation of the function of the cell ID to decode the

common reference signal.

43. A method employed in wireless communications, comprising:
employing a data processor to generate a set of common reference signal
resource elements comprising a number of common resource signal elements; and
employing the data processor to generate a set of dedicated reference signal

resource elements comprising a number of dedicated resource signal elements, wherein



enpl oying a data processor to generate a set of comon reference
signal resource elenents conprising a nunber of comon resource
signal elenents; and enpl oyi ng thé4data processor to generate a
set of dedicated reference signal resource elenments conprising a
nunber of dedicated resource signal elenents, wherein 44 the number

of common resource signal elenents is |fferent from the nunber of
dedi cat ed fRSsBYmBE f GREIMAN EFvamHcs . si ie leppenthds fifderent Epmy Heqnumber of

further coggﬁbﬁb@gﬁgﬁggg¥hggﬂ§ngﬁgferent power for at |east one
dedi cated resource signal” el ement and at | east one commopn resource

si gnal elenent 45. An apparatus enployed in mnreless

conmmuni cat i data processar for executin

i nstructi oﬁ to T&‘Sg]i?ﬁftﬂi?da?gdﬁm &f e@g(h SE:"&”L? 9YMmg gt ?ﬁ"seﬂ B¢ ‘??roﬁ% at
causi ng t heagabme BERERSS %soﬁl‘ée signal element and SCREHHE c%nﬁﬁ&n Rdso GBIl
ref erence Slgnal resource elenents CO”DrlSlng a nunber of common

resource silpmgnt.el enents; generate a set of dedicated
ref erence signal resource el enents conprising a nunber of dedicated
resource signal elenents, wherein the nunber of comon resource

signal el egsnts Arﬁap@afahgr@l{moierdqmlfeees@ doRefinRhticedeainp@dng . esour ce
signal elenents; and nenory for storing the instructions. 46. The

apparatus of cl aid¥aggoceypririer prochEnminpERcI0NS tesfrpilityie Warelss easpappications,
power for Ate 1 B&ﬁﬁﬁwﬁ?&n@ﬁ%tﬁ?&ﬁgﬁcﬁ%&g{ﬁﬁ signal elenent and at | east

one comMmon resource Si
generate a set of common reference signal resource elements comprising

a number of common resource signal elements;

generate a set of dedicated reference signal resource elements comprising
a number of dedicated resource signal elements, wherein the number of common
resource signal elements is different from the number of dedicated resource signal
elements; and

memory for storing the instructions.

46. The apparatus of claim 45, wherein the apparatus employs a different power for
at least one dedicated resource signal element and at least one common resource signal

element.

47.  An apparatus employed in wireless communications, comprising:
means for employing a data processor to generate a set of common reference
signal resource elements comprising a number of common resource signal elements; and
means for employing the data processor to generate a set of dedicated reference
signal resource elements comprising a number of dedicated resource signal elements,
wherein the number of common resource signal elements is different from the number

of dedicated resource signal elements.

48.  The apparatus of claim 47, further comprising means for employing a different
power for at least one dedicated resource signal element and at least one common

resource signal element.



47. An apparatus enployed in wreless comunications, conpri sing:
means for enploying a data processor to generate a set of comon
reference signal resource el enents conp#lsing a nunber of common
resource signal elenents; and means for enploying the data
processor to generate a set of dedicated reference signal resource

el ements conprising a nunber of dedicated resource signal elenents,
wherei n the nunber of conmon resource signal elenents is different
from the nygber aaf, rqgg(ﬁglerrﬁg(g%cgorﬁﬁm. el ements. 48. The
apparatus of claim47, further conprising means for enploying a

di fferent power affigst settofl codest foo nausitei @mmlmﬂerrtesumt@ea @tgpa)lcessbeum@merate
and at | east to?r;f'e comon resour.ce .Si q

conput er - r 83tab € HEYT 5‘?‘?%8%@%“% e & eme%fs fcf”fn?f‘s@%ta IB?“Q%&’&“’F“B?OH
causing a ﬁegamuggirgnﬂca@ﬂa{t@m@ data processor to generate a set of
common reference signal resource el enments conprising a nunber of
conmon r esour cea$eepRdlseepleasiss dor eansing the COT@P@@‘C@@E@X thef dagopresedsor to

causing th t [.8CESSP) generate a s
of dedi cat EJP ?z{e{?grsg{n%%eg%(ﬁégeé rfééglgctjer c%‘ R%ICF I?‘Tbsubg %Bﬁlﬁﬁ?r of
of dedi cat eethwabwseelcslsg@ﬁl eﬁnwtvﬁleré‘lﬂ&helnﬂnﬂabﬁoﬂ@ﬂﬂﬁﬁfon&fes&ﬁmm al

resource signal elenents is different fromthe nunber of dedicated
resource s F]@Hg}ltSé* gittepang from the number of dedicated resource signal clements.




