[0001] CHANNEL QUALITY MEASUREMENTS FOR DOWNLINK
RESOURCE ALLOCATION [0002] BACKGROUND [0003] The present
invention relates to wireless digital communication systems and, more
particularly, to communication stations employing code- division multiple
access (CDMA) technology utilizing measurement techniques to
efficiently determine downlink resource allocation. [0004] In modem
wireless communication systems, as the makeup of communication traffic
has shifted from primarily voice traffic to an ever- increasing share of data
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factoigdnitemaale@iOBuch systems have increased. Thus, the provision of
techniques to maximize the capacity of downlink (DL) transmissions is highly
desirable.
[0005] The propagation loss between a transmitter and a receiver is not
fixed or constant. In addition to the dependence of propagation loss on
distance, variations are caused by obstructions to the path, (or multiple paths),
between the transmitter and receiver as well as the interaction between paths.
These variations are referred to as fading. Additionally, the fading varies with
time.
[0006] In some communication systems, it is customary to transmit at
each time instance to a particular user, or several users among multiple users,
who enjoy the most favorable transmission conditions at that time. With these
systems, it is necessary to define a channel quality that may be estimated for
each user from time to time in order to transmit to each user at the most
appropriate moment. Although selection of the most appropriate moment from
the fading point of view is not mandatory, instantaneous path loss should be

one of the considered factors in the selection.



[0007) One measure of channel quality is the instantaneous path loss.
Channel quality improves as the instantaneous path loss is reduced, and
channel quality is best when the instantaneous path loss is the smallest.
[0008] Another measure of channel quality is the interference seen by the
user, since higher interference generally requires higher transmission
power. As transmission power is limited, it results in reduction of system
capacity. Channel quality (CQ) may therefore be defined as the ratio of
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[0009] The particular signal that is measured to determine the path loss

and calculate the ratio is not critical. For example, the signal may be any pilot
signal, beacon or even data-carrying signal that is transmitted at a constant or
known power. In some s'ystems the reception power is termed received signal
code power (RSCP) and.the received interference power is termed interference
signal code power {ISCP). For example, in the Universal Mobile
Telecommunication Systems (UMTS) frequency division duplex (FDD)
standard, the commeon pilot channel {CPiCH) is measured, and the CQ is
defined as CPiCH_RSCP/ISCP. In the UMTS time division duplex (TDD}
standard, the beacon channel (PCCPCH) is measured and the CQ is defined as
PCCPCH_RSCP/ISCP. Since channel conditions change rapidly, it is
preferable to use a short time allocation, (i.e. a small timeslot), for each
transmission. The measurement information used for the allocation must
therefore also be timely.

[00010] In some communication systems it is customary to separate

transmissions to users by time, or to separate one type of user-selective

-



transmissions to users by time, or to separate one type of user-selective

-2 transmission in time from other types of transmissions, such as normal
voice services and data services. Such time separation can be obtained

in different ways. For example, a repetitive frame may be divided into a
plurality of timeslots. Each timeslot may each be allocated to one or more
users at a time. In addition, several timeslots, adjacent or non-adjacent,
maybe allocated to one or more users. If a collection of one or more
timeslots is allocated together, it may be referred to as a sub-channel.
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{00012} SUMMARY OF THE INVENTION
{00013} The present invention provides for timely measurement of CQ

and for signaling the information to the base station as appropriate. The
present invention provides several embodiments to measure and signal the CQ
per timeslot, or sub-channel, from the UE to the base station. Measurements
may be performed at a high rate for all relevant timeslots or sub-channels, or
may be made at a lower rate by selectively feducing the rate by which such

measurements are performed.

[00014] BRIEF DESCRIPTION OF THE DRAWINGS

{00015} The objectives of the present invention will become apparent
upon consideration of the accompanying detailed description and figures, in

which:

[00016] Figure 1 is a simplified block diagram of the UMTS architecture.
[00017) Figure 2 is a simplified block diagram illustrating a UE and a
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-3 base station for implementing channel quality measurements for
downlink resource allocation of the present invention. [00018] Figure 3 is

a flow diagram of one preferred method for performing channel quality
measurements at the UE for downlink resource allocation of the present
invention and reporting those measurements to the base station. [00019]
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[00020] Presently preferred embodiments are described below with
reference to the drawing figures wherein like numerals represent like
elemehase titasigghfort ifgoead) tRefetrimy ¢b qrighine rhedbere MRS RetWeWnlink
archit includes a core network.(CN), a UMTS Terrestrial Radio
Acces%%%?&v%%%%ﬁﬁ&%,[%% e%te{]}s'ély Eéﬁ’leent (UE). The two general
interfal@®¢1dje the Figmterbade, abfoveatishatd TEAbhanstdhareQrenethod for
networlg,r s well as étg%{adi interface Uu, between the UTRAN and the
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which dlréientertanpested iy cunda iEFpeetnENiSkHFERNREEIR to the
allow core tQte(t)work independent procedures between different RNSs.
Therefore, radio access technology-specific functions can be kept outside
of the core network. The RNS is further divided into the Radio Network

Cont;?éll‘ig %RNC) and several base stations (Node Bs). The Node Bs are
conne@¥d1h the RNC byPET PLEREERECRETHERRIEB can serve one or
multiple cells, and typicalFJeHEERREEY BOIN EREUTRAN

supports bath FDD mode and TDD mode on the radio interface. For both
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communication system 10 for performing the process of obtaining
oughout.
[00021) Referring to Figure 1, the UMTS network architecture includes a

core network (CN), a UMTS Terrestrial Radio Access Network (UTRAN}, and
a User Equipment (UE). The two general interfaces are the Tu interface,
between the UTRAN and the core network, as well as the radio interface U,
between the UTRAN and the UE. The UTRAN consists of several Radio
Network Subsystems (RNS) which can be interconnected by an lur interface.
This interconnection allows core network independent procedures between
different RNSs. Therefore, radio access technology-specific functions can be
kept outside of the core network. The RNS is further divided into the Radio
Network Controller (RNC) and several base stations (Node Bs). The Node Bs
are connected to the RNC by an Iub interface. One Node B can serve one or
multiple cells, and typically serves a plurality of UEs, The UTRAN supports
both FDD mode and TDD mode on the radio interface. For both modes, the
same network architecture and the same protocols are used.
[00022) Referring to the block diagram in Figure 2, a preferred
~ communication system 10 for performing the process of obtaining CQ

measurements for downlink resource allocation in accordance with the
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measurements for downlink resource allocation in accordance with the -4
principles of the present invention is shown. The communication system

10 comprises a UE 12 and a base station/node-B 30, (hereinafter referred
to as base station 30) which are coupled together via a wireless radio
interface 14. [000231 UE 12 includes an antenna 16, an isolator or switch
18, a matched filter 20, a reference channel code generator 21, a power
measurement device 22, a timeslot interference measurement device 24,

a CQ transmitter 26 and a CQ determination device 28. The antenna 16
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interference measurement device 24, which measures the downlink channel and
provides an output to a second input of the CQ determinatjon device 28. The
CQ determination device 28 analyzes the power level output from the power
measurement device 22 and the interference level from the timeslot interference
measurement device 24 and provides a CQ measurement to the transmitter 26.
The transmitter 26 is coupled to the antenna 16 through the isolator/switch 18
for wireless RF transmission to the base station 30 through wireless radio
mterface 14.
[00025] Base station 30 comprises a reference channel transmitter 36, an
isolator or switch 34, an antenna 32, a CQ receiver 38 and a CQ storage device
40. The antenna 32 receives the wireless RF transmission from the UE,
including the CQ measurement through the wireless radio interface 14, and
couples via the isolator/switch 34 to the received signal to the channel quality
receiver 38. The received CQ measurement is then stored at the CQ storage

device 40. The reference channel transmitter 36 provides a reference signal,
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couples via the isolator/switch 34 to the received signal to the channel
quality receiver 38. The received CQ measurement is then stored at the
CQ storage device 40. The reference channel transmitter 36 provides a
reference signal, -5 which is transmitted in the downlink to UE 12 through
the isolator/switch 34 and the antenna 32. The reference downlink signal
from the transmitter 36 is utilized by the UE 12 to create the downlink CQ
measurement. [00026] It should be noted that the foregoing preferred
method 50 in accordance with the present invention shown in Figure 3
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in Figupres 4 and 2nand the,Jiasenidoveinmissialdriaraac ehsnafer 36 is
limited. [00027] Referring to Figure 3, the method 50 may be implemented
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base station’30. [00028) A fast quality estimate per timeslot or
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measurement, whjch is perfarmed in all relevant timeslots. In the TDD .
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afixe s-iz?t\ilgxll tig%r:firirl“hsasxig gifgtfe 35 i%)fonnation needed to choose the modulation and
coding, select the best user or users and to allocate to them the best timeslots or
sub-channels. Although the present invention is applicable to both the UMTS
frequency division duplexing (FDD) and time division duplex (TDD)
standards, only one example will be set forth herein. In the FDD standard, for
example, the common pilot channel (CPICH) may be measured and divided by
a per-timeslot or sub-channel interference signal code power (ISCP)
measurement, which is performed in all relevant timeslots. In the TDD
standard the physical common pilot channel (PCCPCH) is an example of a
channel that may be measured.
[00029] The base station 30 transmits a fixed-level transmission (step 52},
such as a pilot beacon or a data-carrying signal, over the PCCPCH, hereafter
referred to as the reference channel. 1t should be understood that the reference
channel may be any type of fixed-level, (or khown), base station transmission,

whether or not it is a control channel or a data channel. It is only necessary that

the reference channel power be known by the UE 12 at the time of
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such as a pilot beacon or a data-carrying signal, over the PCCPCH,
hereafter referred to as the reference channel. It should be understood
that the reference channel may be any type of fixed-level, (or known),

base station transmission, whether or not it is a control channel or a data
channel. It is only necessary that the reference channel power be known
by the UE 12 at the time of -6 measurement. The UE 12 measures
received signal code power (RSCP) (step 54). The UE 12 then measures
the ISCP (step 56). The RSCP and/or the ISCP may be measured
contifIEHISETeat foreJeRy [F dnsesurss hraiarssignal st rerew R RGAR) (step
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RSCRSEDr axHopRSCPGR tinrylbie meastithe iRractarmanes Wihihel, then
fourth alternative of Table | and RSCP may be measured in accordance
with tﬂggégbsn%%ﬁ&rl}gﬁ\ygsgﬁ%| ajne are'measured and timeslots 9-12 of the

subsequent frame, etc. By having this inherent flexibility, the method 50 in
accordance with the present imvention may be adapted to the particular needs of
the system operator and the specific application.

{00031} As discussed above, it is not necessary to have both path loss and
interference measured using the same timing scheme at the same rate. Thus,
1SCP may be measured much less frequently than RSCP. For example, ISCP
may be measured in accordance with the fourth alternative of Table 1 and
RSCP may be measured in accordance with the second alternative of Table 1.
[00032] Table 1 summarizes the different embodiments for UE
measurement. However, it should be noted that any combination of
predetermined or dynamic selection of timeslots and/or timeslot order may be

used without departing from the spirit and scope of the present invention.
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[000321 Table | summarizes the different embodiments for UE
measurement. However, it should be noted that any combination of
predetermined or dynamic selection of timeslots and/or timeslot order may
be used without departing from the spirit and scope of the present
invention. ALTERNA UE MEASUREMENT TIVE -7 First Measure in
specific timeslots and in a specific order Second Measure in all timeslots
in a predetermined or random order Third Measure in randomly identified
timeslots and in a random order Fourth Rotate measurement in different

timeslpBrstABLE 1 [00033)iReurammgrecHiguimalsagardiassspétifc order
timeslpts or timeslot order that was selected and measured, the UE 12 at
step 98 determines the ¢ownlink CQ from the measurements taken and
reports downlink CQ to the base station 30. The CQ measurement may

Al
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account the downlink CQ measurements. [00035] The manner in whic
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overhead necessary to transmit the measurement data
base station 30. The CQ measurement may comprise transmitting ISCP (from

step 56) and RSCP (from step 54) individually, transmitting the ISCP/RSCP
ratio calculated by the UE 12, or may comprise one of many other alternatives
which will be explained in further detail hereinafter.

[00034) The downlink CQ measurement report generated and transmitted
by the UE 12 at step 58 is received by the base station 30 at step 60, and is
analyzed at step 62 to determine the activity necessary for subsequent
transmissions to the UE 12, taking into account the downlink CQ
measurements.

[00035] The manner in which the UE 12 collects the measurements and
transmits the measurement data is typically a trade-off between the amount of
data provided, and the overhead necessary to transmit the measurement data
back to the base station 30. For example, measurement and transmission of all
data for both ISCP and RSCP for every selected timeslot provides the most
information. However, the drawback is the large amount of data required to be
transmitted and the overhead required to transmit it.

[00036] The goal of the present invention is to return timely and accurate
CQ information and to determine the proper modulation and coding to use for

the downlink channels. As such, there are many different altemnatives that the
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back to the base station 30. For example, measurement and transmission
of all data for both ISCP and RSCP for every selected timeslot provides
the most information. However, the drawback is the large amount of data
required to be transmitted and the overhead required to transmit it.

[00036] The goal of the present invention is to return timely and accurate
CQ information and to determine the proper modulation and coding to use
for the downlink channels. As such, there are many different alternatives
that the -8 UE 12 can use to measure and transmit this information to the
base 3#&tibhca0 useablmeshonsrdthengifidbiy aiformativas ddherbassrsiatiog 30.
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modulation coding set (MCS) for each timeslot

A combined coding of all timeslots

A mean of the CQ for all timeslots (i.e., 4-5 bits) and the
difference from the mean (i.e., 1 or 2 bits) for each timeslot

The actual measured value of one predetermined or identified
timeslot or sub-channel as a reference, and then transmit the
difference of the remaining timeslots from the reference

timeslot,

[00037]

most number of bits

TABLE 2

The nine alternatives are generally in the order from requiring the

to requiring the least number of bits to transmit the

downlink CQ information from the UE 12 to the base station 30. It should be

understood that this list is not an all-inclusive and the present invention should

not be limited to the specific enumerated alternatives shown in Table 1.

[00038]

In alternative 1, the UE 12 transmits RSCP and ISCP for every

timeslot to the base station 30.

[00039)

In alternative 2, the UE 12 transmits RSCP once per frame and

transmits ISCP for every specified timeslot to the base station 30.

[00040]

In alternative 3, the UE 12 transmits an RSCP/ISCP ratio for

every specified timeslot to the base station 30.

(00041}

In alternative 4, the UE 12 codes and transmits the RSCP/ISCP

ratio for every specified timeslot to the base station 30. Coding of the ratio
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most number of bits to requiring the least number of bits to transmit the
downlink CQ information from the UE 12 to the base station 30. It should
be understood that this list is not an all-inclusive and the present
invention should not be limited to the specific enumerated alternatives
shown in Table I. [00038] In alternative 1, the UE 12 transmits RSCP and
ISCP for every timeslot to the base station 30. [00039] In alternative 2,
the UE 12 transmits RSCP once per frame and transmits ISCP for every
specified timeslot to the base station 30. [00040] In alternative 3, the UE
12 trarsfiesshRBObAST bitaretored e assouifibe ifesiation the base

station g 0041 LI AUEANYS Sl e R I3 ER05RY RNV mbor

RSCP/ISCP  ratio for every specified timesio ase station 30.
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uses fqg transmission... There gre.typically.a predefined numhber of M

valan 5 SO TSGR B LEh S e AT Befiminstor
the RS&kRhapld ¢BP(SNeashirasmentndt ahlc MM gsyibinh MS GSEPulddesCr
supportable give the current CQ, [00044] In alternative 7, the UE 12
combilBEYAMES é&’j*\rﬁ‘f %\ﬁhﬁ%ﬁm qesgppsRlagivsingurent
the comymon and differential quality of all timeslots or sub-channels

results in a saving of transmitted bits. [00045] In alternative 8, the UE 12

measub®®4d tranihaltespativgdathpP E 12 combines coding of CQ information

for all timeslots. Separatelv coding the common and differential quality of all
timeslots or sub-channels results in a saving of transmitted bits.
[00045] In alternative 8, the UE 12 measures and transmits the mean of
the CQs for all timeslots, which is coded using a larger number of bits, and
then transmits the difference of each remaining timeslot to the mean value
using coded values having a smaller number of bits. As one example, four (4)
or five (5) bits may be used to identify the mean value of the timeslots, while
the difference of each timeslot or sub-channel to the mean value requires only
one (1} or two (2) bits. |

| [00046] In altemmative 9, one of the timeslots or sub-channels is designated
as areference point. The CQ measurement for this timeslot is transmitted, and
then for the remaining timeslots it is only necessary to transmit the differential
information as referred to the reference point. In a manner similar to the
alternative 8, the reference timeslot may be four (4) or five (5) bits and the
difference from the reference for the remaining timeslots may be one (1) or two
(2) bits.
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the CQs for all timeslots, which is coded using a larger number of bits, and
then transmits the difference of each remaining timeslot to the mean value
using coded values having a smaller number of bits. As one example, four
(4) or five (5) bits maybe used to identify the mean value of the timeslots,
while the difference of each timeslot or sub-channel to the mean value
requires only one (1) or two (2) bits. [00046] In alternative 9, one of the
timeslots or sub-channels is designated as a reference point. The CQ

measurement for this timeslot is transmitted, and then for the remaining
times|&HG#TE only HReerdeRTed RN ETRRANimERERtRAs MRt Adbie Aoamplexity

referregt iRethRplefespRESPALBLLRr) me&m%m@%%%&gﬁﬁgﬁam@d%sme

the reference timeslot may be four (4) or five (5) bits and the diiference
from tie FandTpe Eronymbee Aiameas tiesIstand yesenonat @l eeasssig) For

bits. - 10400044 lRierdRE OEABUERRPUALEIISRA RS Well aﬁaéﬁ%mmg

complexity of the implementation necessary for measurement an
procedafagnitisnicegensis fiominhaibashstatinbéPotinressuraments arfgavy

the amguL ALHASESHEGoE Bl TYB'PHYE I MNER S U A DS LRI, 1
measurements at all times pending Iinformation requests from the base
statiora@0atkes basitienpose whiseathe intedsirerndneburticmogetiaHd Eap? ifate
the numﬁ%ecgaﬂmgq%i%%?{r%@a?qq%qgﬂ A FheoTRtRnS phere hs .
interference does ot change at the same rate that tFle ading does,
timeslotoete asterdenants mensemetdtédavagable dowayrteaimeseenthile older
interfelrf%%%aq}easuren&elnt istgé/a‘isaa le for some timeslots while older

information 16 used Tor other slo s.f 048] By reducing the number of

timesl¢istridasured ycedpzgithcanntesoubstasiathnieshiced,. doaigrexity can

numbers of timeslots tQ be measured results in frequent measurement . |
el S R R e A A A

result frelpisey seasplexishbuéfoss fiaquaph complexity. A smaller number of
timeslot measurements result in lower complexity but less frequent
measurement reports, which leads to some degradation in performance. A
cornpromise can be adopted according to the needs and/or preferences of the
particular application.
[00049] Although the invention has been described in part by making
detailed reference to the preferred embodiment, such detail is intended to be
mstructive rather than restrictive. It will be appreciated by those skilled in the
art that many vanations may be made in the structure and mode of operation
without departing from the spirit and scope of the invention as disclosed in the

teachings herein.
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measurement reports, which leads to some degradation in performance. A
compromise can be adopted according to the needs and/or preferences of

the particular application. [00049] Although the invention has been

described in part by making detailed reference to the preferred

embodiment, such detall is intended to be instructive rather than

restrictive. It will be appreciated by those skilled in the art that many

variations may be made in the structure and mode of operation without
departing from the spirit and scope oé the invention as disclosed in the

teachings herein. r -Il Claims 1. A meltla”fgq&for providing a channel quality

(CQ) indicator, comprising: performing measurements for determining a

chamnel qualitundeteiptoing’ B eduatogiarmat bpseritanithesiemgined
channlgfl gﬁ]alit : and tran%n‘\;ittir‘i]g,&tahe.C%{iﬁg((Jg%gtorl trﬂ;%n Q indicator

inclﬁglnﬁ e Red modutation format’ 7 Themethod according to
claigetermiérein mes deienfpnsatdrsrd eindbaligtaszasehsnnel ceRidy and
signalcoaaiReweY andiiliesierense signaklicads RANRINY eas WeBeINedMmodulation
downlink time intervals. 3. The method according to claims 1 or 2, wherein
%aé'modulation setting is predetermined and fixed. 4. A user equipment

(UE) configured to provide a channel quality (CQ) indicator, comprising: a

CQ getermiping gpvigacantigires éuperfomnsaasHEcRbirR delrimBIeuality is
b th% 91 : g WO lélsatl()‘ncggterrginip % %ﬁgﬁ%&? gl usrie%i Hocdggerrgvivn? Geasurements in
ESrodUiaton format Dased Bh'the d& ermlneg%%; Aha S trandhiiter
dowplifigiimedigvallsmit the CQ indicator, the CO indicator including the

for:

3. The method according to claims 1 or 2, wherein the modulation setting is
predetermined and fixed.

4, A user equipment (UE) configured to provide a channel quality (CQ) indicator,
comprising:

a CQ determining device configured to perform measurements to determine the CQ;

a modulation determining device configured to determine a modulation format based
on the determined CQ; and

a transmitter configured to transmit the CQ indicator, the CQ indicator including the
determined modulation format.

5. The UE according to claim 4, further comprising:

a power measurement device configured to measure a received signal code power,

a timeslot interference measurement device configured fo measure an interference
signal code power,

said power measurement device and said timeslot interference measurement device

configured to provide input to said CQ determining device.
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determined modulation format. 5. The UE according to claim 4, further
comprising: a power measurement device configured to measure a
received signal code power; a timeslot interference measurement device
configured to measure an interference signal code power; said power
measurement device and said timeslot interference measurement device
configured to provide input to said CQ determining device. 12 6. A method

for providingraetharioepquislity €iRynndicataity(@Qphigingtomenspisiga
reC?ﬁ\é%gLﬁlgg%%E%ggﬁe‘&%%é@aﬁt’%%Ewrgp@%@pg an interference signal

code powe ; seleCtin east one downlink modulation setting that

can"RAgUb AR INSHSEN h BRI RRdR BRWEREET and 1SCP; determining
the §efdtickicattrasnsee dowthielsalesiedisnaitliacth=s etiin@e angported based on the

I ' g tg% r’gndicator. 7. The method according to claim 6, wherein
meﬁﬁepgn%u%on sq(;ét%ng is predetermined and fixed. 8. A user equipment

configiHFEHBDIR ffd BUFRIANRAERMAR I &5 RTRE ROV BERTHRIING: and

powtesnsaREy emat devaeconfigured to measure a received signal code

power (RSCP); a timeslot interference measurement device configured to

measure an interference signal code power (ISCP); a selecting device o

configured'Fselsthed 18550 d AR MEduisRRethify TRAVEIALeSSing i
preSueported baségean the measured RSCP and ISCP; a CQ determining

device configured to determine the CQ indicator based on the selected

modulation setting; and a transmitter configured to transmit the CQ o
indi€ator. A user equipment configured to provide a channel quality (CQ) indicator,

comprising:

a power measurement device configured to measure a received signal code power.
(RSCP);

a timeslot interference measurement device configured to measure an interference
signal code power {(ISCP};

a selecting device configured to select at least one downlink modulation setting that
can be supported based on the measured RSCP and [SCP;

a CQ determining device configured to determine the CQ indicator based on the
selected modulation setting; and

a transmitter configured to transmit the CQ indicator.

9. A method for processing channel quality (CQ) measurements, comprising:

selecting a modulation and coding setting for transmission of a first downlink signat;

transmitting the first downlink signal using the selected modulation and coding setting;

receiving an uplink signal containing a CQ value based on the first transmitted
downlink signal;

adjusting the modulation and coding setting in response to the received CQ value; and

transmitting a second downlink signal using the adjusted modulation and coding

setting.
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9. A method for processing channel quality (CQ) measurements,
comprising: selecting a modulation and coding setting for transmission of
a first downlink signal; transmitting the first downlink signal using the
selected modulation and coding setting; receiving an uplink signal
containing a CQ value based on the first transmitted downlink signal;
adjusting the modulation and coding setting in response to the received
CQNalue; Tatlmosnadtirgiag e e th dowhd rkrsige af s siogniirg: aidjusitace downlink
latjon and coding setting. 13 10. The method according to claim 9,
i”@fevr|3\%f$1:;§réje|§r‘§ﬁ1£\é first downlink signal is a downlink reference signal. 11. The
method according to claim 9, wherein the first downlink signal is a
common phetrabivoaelcdatdiffeonrirog aceoetingeadretaiowBlinkiayesdn ithe common
p“O{iE%tagg&nlink signal is a physical common pilot channel. 13. The method
according to any one of claims 9 to 12, wherein the CQ value is patrtially
based on received signal code power (RSCP) and interference signal
codezpowah4lmeRydnerstiemeniaiol hevirarsmtitettdavnhinkksignal. i34 physical
Th rding to claim 13, wherein the CQ value is a ratio of
0 gg@%@g@%ﬁg% A method for processing channel quality (CQ)
measurements, comprising: selecting a power level setting; transmitting a
firstidownlirhesigstabusibepthpselestebpoweciewel sating; reeebimeharcQ value is

pa%%ﬂﬁ%@%aﬁ@%‘%@%@ t %C\é%%]v%r eve s%%ﬁgﬁﬁggi{ggﬁ@%gﬁgnal code power

_(‘S%’éé’i‘\?@éW@ﬁiﬁé’,‘J therEnmmite d Seuot aighAllink signal from the base

station using the adjusted power level setting.

14.  The method according to claim 13, wherein the CQ value is a ratio of RSCP to
ISCP.

15. A method for processing channel quality (CQ) measurements, comprising:

selecting a power level setting;

transmitting a first downlink signal using the selected power level setting;

receiving an uplink signal containing a CQ value based on the first transmitted
downlink signai:

adjusting the power level setting in response to the received CQ value,

transmitting a second downlink signal from the base station using the adjusted power
level setting.

16. The method according to claim 15, wherein the first downiink signal is a
downlink reference signal.

17. The method according to claim 15, wherein the first downlink signal is a
common pilot channel.

18. The method according to claim 15, wherein the first downlink signal is a
physical common pilot channel.
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16. The method according to claim 15, wherein the first downlink signal is

a downlink reference signal. 17. The method according to claim 15,

wherein the first downlink signal is a common pilot channel. 18. The

method according to claim 15, wherein the first downlink signal is a

physical common pilot channel. 14 19. The method according to any one

of claims 15 to 18, wherein the CQ value is partially based on received

signal, codereqn@hﬂa%%)caﬁgitmwﬁ&rﬁ@ee Sighi! tadse mwWeerdb@R)CQ value is

e el A T 40 S e T R BEE R B sower
(IS¢ Wéﬂi@@“&ﬁ%ﬂiﬁ@@ﬁimaﬁéﬁ%@ttmgs, comprising: receiving a

signal at a user equipment (UE) from a base station determining a

cha 8 el qLi%'ét %a%lycﬁdki%s ?o c(i) hggr%%}g e an ﬂg(ig'%grﬁzo of RE&CP 1o

uiation an g setting based on the transmitting
!SCtﬂe selected modulation and coding setting to the base station. 22. The
method according to claim 21, wherein the signal is a downlink reference

signgl. 23. T%%tﬂ%%t?or%%%&i’i!iﬁ'QMﬁ@accorgv&?i %’Léﬁ Sgnéii?gné‘i

comimion pilot_channe e met ing fo claim erein
the SIERI¥NG aSHIAiehP cERIABHPEIRSE EHBfRM e T according

Itrg fg&gamw@rf]gcbabmaéi uadty w@mm@ea@%wu@i%@m@g}gm?d;n
1V W
oSERgIsRse AR (Sael S NedgTR e Sl ode

suremen S o e rec e metho according to

claiffP2siiner&1a %ﬁ@@@" nqtd @g% i%mbcef* Rgesiting isthp base station.

22.  The method according to claim 21, wherein the signal is a downlink reference

signal.

23. The method accerding to claim 21, wherein the signal is a common pilot
channel.

24. The method according to claim 21, wherein the signal is a physical common
pilot channel.

25. The method according to any one of claims 21 to 24, wherein the CQ value is
partially based on received signal code power (RSCP) and interference signal code power
(ISCP) measurements of the received signal.

26. The method according to claim 25, wherein the CQ value is a ratio of RSCP to
ISCP.

27. A user equipment (UE) configured to select downlink communication settings,
comprising:
a receiver configured to receive a signal from a base station;

a channel quality (CQ) determining device configured to determine a CQ value based
on the received signal,
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27. A user equipment (UE) configured to select downlink communication
settings, comprising: a receiver configured to receive a signal from a base
station; a channel quality (CQ) determining device configured to determine
a CQ value based on the received signal; 15 a modulation and coding
selection device configured to select a modulation and coding setting
based on the CQ value; and a transmitter configured to transmit the

seI%:tgéhmgxebﬂ@mﬂmamdg@@l&wcﬁew@é@mgm@w@ﬂ 2Bodinetiolcand coding
in wherein the signal is a downlink reference signal.
@5} %‘l Cﬁ@acggr%ﬁ% to (%S;m 27, wherein the signal is a common pilot
chaﬁr’iéﬁ”SHEﬁe\“k@@@%@@é@ﬁﬁ@%@'&FQW?‘?CW%F@FMH@@.@HQI‘«i@déﬂg setting to the
bagehitsiemal common pilot channel. 31. The UE according to any one of
claims 27 to 30, wherein the CQ value is partially based on received
signal code power (RSCP) and interference signal code power (ISCP)

me&SuremEfslit tRecRECBI/ER Slaiial2 32V RNgc SRSt @ JiaimlaTk reference
sightgnerein the CQ value is a ratio of RSCP to ISCP. 16

29. The UE according to claim 27, wherein the signal is a common pilot channel.

30. The UE according to claim 27, wherein the signal is a physical common pilot
channel.

31.  The UE according to any one of claims 27 to 30, wherein the CQ value is
partially based on received signal code power (RSCP) and interference signal code power

(ISCP) measurements of the received signal.

32. The UE according to claim 31, wherein the CQ value is a ratio of RSCP to
ISCP.
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