WO 2009/135574PCT/EP2009/002422 1 Control Channel Signalling For Triggering The Independent
Transmission Of A Channel Quality Indicator FIELD OF THE INVENTION The invention relates to a
method for providing control signalling in a communication system comprising a base station and a
terminal, saNi @r8tli6d5being performed by said base station. Further, it ret4&t8E3089MEFRSEd performed
by said terminal. Moreover, the invention provide$ a corresponding base station and a terminal.
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Alternatively, the users may be allocated in a distributed mode (DM) as shown in Fig. 3. In this
configuration, a user (mobile station) is allocated on multiple resource blocks, which are distributed
over a range of resource blocks. In distributed mode a number of different implementation options are
possible. In e exavmpizrshown in Fig. 3, a pair of users (MSs 1/2 and MSX3/db3h&neg4ttte same
resource blocks. Several further possible exemplary implementation options may be found in 3GPP
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denoted as a resource block (RB). Typically, a subband consists of consecutive
subcarriers. However, in some cases it is desired to form a subband out of distributed
non-consecutive subcarriers. A scheduler may also allocate a user over multiple

consecutive or non-consecutive subbands and/or sub-frames.



2-3 The duration for which the assignment is valid, could also be used to control the TTI or persistent
scheduling. WO 2009/135574PCDEP2009/002422 6 Cat. 2 (transport format) Multi-antenna related
information FFS Content depends on the MIMO/beam-forming schemes selected. Modulation scheme
2 QPSK, 16@AaMy@®4FAM. In case of multi-layer transmission, multiple ingtang@somayberequired.
Payload size 6 Interpretation could depend on e.g? modulation scheme and the number of assigned

resourcepyiittéc SGPBDRMY INFASEbLH-lpaEPIranrMis®an; MRAjBleainstaRseadpaytdersequired.
O SRR B RETY 00 oeosted e AT e enagsalse e
and incorporated herein by reference), a 10 MHz system (normal cyclic prefix) may
consist out of 600 subcarriers with a subcarrier spacing of 15 kHz. The 600 subcarriers
may then be grouped into 50 subbands (a 12 adjacent subcarriers), each subband
occupying a bandwidth of 180 kHz. Assuming, that a slot has a duration of 0.5 ms, a
resource block (RB) spans over 180 kHz and 0.5 ms according to this example.

in order to exploit multi-user diversity and to achieve scheduling gain in frequency
domain, the data for a given user should be aliocated on resource blocks on which the
users have a good channel condition. Typically, those resource blocks are close to each
other and therefore, this transmission mode is also denoted as localized mode (LM).
However, it cannot be generally assumed that the scheduling entity is aware of the
prevalent channel conditions. Therefore, it may be necessary to transmit such Channel
Quality Indication (CQl) to the scheduling entity, e.g. from a terminal to a base station.
Such information may comprise further parameters related to multiple antenna
transmission, such as a Precoding Patrix Indicator (PMI) and a Rank Indicator (Rl). Such
CQl, PMI, RI therefore should represent the conditions that are applicable to the

downlink transmission, i.e. from a base station to at least one terminal.

An example for a localized mode channel structure is shown in Fig. 2. In this example
neighboring resource blocks are assigned to four mobile stations (MS1 to MS4) in the
time domain and frequency domain. Each resource block consists of a portion for
carrying Layer 1 and/or Layer 2 control signaling (L1/L2 control signaling) and a portion
carrying the user data for the mobile stations.

Alternatively, the users may be allocated in a distributed mode (DM) as shown in Fig. 3.
In this configuration, a user (mobile station) is aliocated on multiple resource blocks,
which are distributed over a range of resource blocks. In distributed mode a number of
different implementation options are possible. In the example shown in Fig. 3, a pair of
users (MSs 1/2 and MSs 3/4) shares the same resource blocks. Several further possibie
exemplary implementation options may be found in 3GPP RAN WG#1 Tdoc R1-062089,
"Comparison between RB-level and Sub-carrier-level Distributed Transmission for
Shared Data Channel in E-UTRA Downlink", August 2006 (available at
http://www.3gpp.org and incorporated herein by reference).



To support incremental redundancy. New data indicator To handle soft buffer clearing. If
synchronous hybrid ARQ is adopted Retransmission sequence number 2 Used to derive redundancy
version (to support incremental redundancy) and new data indicator' (to handle soft buffer clearing).
Table 1 Uplinkdaka/T3smsmission Similarly, also for uplink transmissions, rdyh@ sign@lag:is provided
on the downlink to the transmitters in order to infokm them on the parameters for the uplink

transmisg{ogh deRseRtialyednarat/ i AR £ RANBEARERA SR Eh: iRt IR thege fRrAAvYlink

transmissions. It typically indicates the physical resource(s) on which the UE should transmit the data
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Further, WG DIl UMALR B 15 SATSBESR U ARRplgrmation, Indicating the

HARQ process number, the s nce number and/or new data indicator, and further the redundancy
version and%constellation version. In addition, there may be a UE Identity (UE ID) comf),rised in the

control sifhi2FRYZEAMANE 350 4% DRI URLMATRINGR AN S WIS raARE R A RS mation
pieces meatohertibdwhidVioazevietethelial fefeoedtrad infortmantportvayckiso mantdn adiditiaeal
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needed in case of using no or a synchronous HARQ protocol. Similarly, the redundancy and/or

constellafRfY VPS5 SR!ANSY tRotse SRIBBEELNYIRS BkaMie elitadteeephRitier UARR). Srarkess the

same redusiiedIRy tidéan asiRiRtRdY ek B datif @miles) weikthe sequence of redundancy and/or
constellation versions is predefined. Another variant may be to additionally include power control

informatign ﬁDﬂ'@,%ﬁB%W%'iﬁmmﬁ‘g or MIMO (multiple input - multiple output) related control
information, such as e.g. pre-coding information. In case of multi-codeword MIMO transmission

transport format and/or HARQ information for multiple code words may be included. In case of uplink
data tranmisgemiqparoeidallaffhemfeideatidor insttohatio ve meathbessejnaled tangphiikdatstéad of on

the dowrlipefrlr SANIYRGeaBRSE SAMIMEY SRIXARING iRePIadaicet rERAUIFR(SIAA, Eieh a given

mobile station shall transmit. Accordlngdly the mobile station may select and signal the transport
format, nidRHiMAEN SERLRle GrRMBE HARTD phidmBRELSorothReu SR OREN JARSS BREFAYRD control
informatiametshaigsake ¢ oadwe iRl skdandinkdeltaptraponiondd aignaad ssethesttownlink is typically a
design issue and depends on the view how much control should be carried out by the network and
how muchsutanemY:shodldpeslefito the mobile station. The table below (Table 2) illustrates an
example of a L1/L2 control channel signal structure for uplink scheduling as known from 3GPP TR
25.814 (s&gnsge%! ntzel'dldvzv'ﬁohﬁll:';gczétoagtléﬂg%rng%g@é)n, in existing implementations using a

shared downlink channel, such as 3GPP-based High Speed Downlink Packet Access

(HSDPA), L1/L2 control signaling is typically transmitted on a separate physical (control)

channel.

This L1/L2 control signaling typically contains information on the physical resource(s) on
which the downlink data is transmitted (e.g. subcarriers or subcarrier blocks in case of
OFDM, codes in case of COMA). This information allows the mobile station (receiver) to
identify the resources on which the data is transmitted. Another parameter in the control
signaling is the transport format used for the transmission of the downlink data.

Typically, there are several possibilities to indicate the transport format. For example, the
transport block (TB) size of the data (payload size, information bits size), the Modulation
and Coding Scheme (MCS) level, the Spectral Efficiency, the code rate, etc. may be
signaled to indicate the transport format (TF). This information (usually together with the
resource allocation) allows the mobile station (receiver) to identify the number of

information bits, the modulation scheme and the code rate in order to start the



¢ 0.)ID (UE or group specific) ¢) (.1 v, ._ 0 as [8-9]Indicates the UE (or group of UEs) 1 for which the
grant is intended WO 2(109/135574PCT/EP2009/002422 Resource assignment FFS indicates which
uplink resources, localized or distributed, the UE is allowed to use for uplink data transmission. The
duration for whichanessssignment is valid. The use for other Duration of asSiginnesn@:8purposes,
e.g., to control persistent scheduling, per process®operation, or TTI length, is FFS. The uplink

transmisgigRRAiaMRAetfe de-rate-matching and the decoding process. In some cases the

modulation scheme maybe signaled explicitly.

in addition, in systems employing Hybrid ARQ (HARQ), HARQ information may also form
part of the L1/L2 signaling. This HARQ information typically indicates the HARQ process
number, which allows the mobile station to identify the Hybrid ARQ process on which the
data is mapped, the sequence number or new data indicator, aliowing the mobile station
to identify if the transmission is a new packet or a retransmitted packet and a redundancy
and/or constellation version. The redundancy version and/or constellation version telis
the mobile station, which HARQ redundancy version is used (required for de-
rate-matching) and/or which modulation constellation version is used (required for

demodulation).

A further parameter in the HARQ information is typically the UE Identity (UE ID) for
identifying the mobile station to receive the L1/L2 control signaling. In typical
implementations this information is used to mask the CRC (cyclic redundancy check) of
the L1/L2 control signaling in order to prevent other mobile stations to read this

information.

The table below (Table 1) illustrates an exampie of a L1/L2 control channel signal
structure for downlink scheduling as known from 3GPP TR 25.814 (see section 7.1.1.2.3
— FFS = for further study):

Field Size | Comment

Indicates the UE (or group of UEs)

ID (UE or group specific) [8-9] | for which the data transmission is
intended
5 Indicates which (virtual) resource
.8 ) units (and layers in case of multi-
- Z Resource assignment FFS o )
% o tayer transmission) the UE(s) shall
© § demodulate.
o
72}
s The duration for which the
, i assignment is valid, could also be
Duration of assignment 2-3

used to control the TTI or persistent

scheduling.




(modulation scheme, payload size, MIMO-related information, etc) the .11 Transmission parameters

FFS UE shall use. If the UE is allowed to select (part of) the transport format, this field sets determines
an upper limit of the transport format the UE may select. Table 2 Another, more recent suggestion of a
L1/L2 controsignadingsstsucture for uplink and downlink transmission maybe/foung/in3GPP
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Table 1

Uplink Data Transmission

Similarly, also for uplink transmissions, L1/L2 signaling is provided on the downlink to the

transmitters in order to inform them on the parameters for the uplink transmission.

Essentially, the L1/L2 control channel signal is partly similar to the one for downlink

transmissions. It typically indicates the physical resource(s) on which the UE should

transmit the data (e.g. subcarriers or subcarrier blocks in case of OFDM, codes in case

of CDMA) and a transport format the mobile station should use for uplink transmission.



COl reporting Frequency non-selective PUCCH PUSCH WO 2009/135574PCT/EP2009/002422 ill
Table 3 In case both periodic and aperiodic reporting would occur in the same sub-frame, the UE shall
only transmit the aperiodic report in that sub-frame. Aperiodiceeriodic COI/PIM/RI Reporting Using

PUSCH A Ukyvshaligpsketagm aperiodic COL PMI and RI reporting using thepPgpgathdipnreceiving an
indication sent in the scheduling grant, hereafter afso called channel quality indicator trigger signal.

The aperjadia & QlHePoTh SZe M MRRSANRIN AalyS Jiver Ay he R R{biRadir dResp Rt GRANtrO!

protocol), The minimum r%)ortlng interval for aperiodic reporting of 001 and PMI and Rl is 1 sub-frame.

The sub-BSicpENE NS HOT ShRIPRESHOWRRRS f1a SERYANGS- PUERGE POGIgIFRtiBRAR IR SRa without
precodingnd bilHsrsibmirstatchc g aadfigiored i/ drighes tetistiont o éesidrb d oka@@iam cirdive ame/

and deschbac e oo S b S RS AIER B AEY igher Layer: configured Mode 3-0
Mode 3-1 FMode 3-2 (subband COI}
Variants
There are several different flavors how to exactly transmit the information pieces
mentioned above. Moreover, the L1/L.2 control information may aiso contain additional
information or may omit some of the information. For example, the HARQ process
number may not be needed in case of using no or a synchronous HARQ protocol.
Similarly, the redundancy and/or consteliation version may not be needed, if for example
Chase Combining is used (i.e. always the same redundancy and/or constellation version
is transmitted) or if the sequence of redundancy and/or constellation versions is pre-
defined.

Another variant may be to additionally inciude power control information in the control
signaling or MIMO (multiple input - multipie output) related control information, such as
e.g. pre-coding information. In case of multi-codeword MIMO transmission transport

format and/or HARQ information for multiple code words may be inciuded.

in case of uplink data transmission, part or all of the information listed above may be
signaled on uplink, instead of on the downlink. For example, the base station may only
define the physical resource(s) on which a given mobile stafion shall transmit.
Accordingly, the mobile station may select and signal the transport format, modulation
scheme and/or HARQ parameters on the uplink. Which parts of the L1/L2 control
information is signaled on the uplink and which proportion is signaled on the downlink is
typically a design issue and depends on the view how much control should be carried out
by the network and how much autonomy should be left to the mobile station.

The table below (Table 2) iliustrates an exampie of a L1/L2 control channel signal
structure for uplink scheduling as known from 3GPP TR 25.814 (see section 7.1.1.2.3 -
FFS = for further study):

Field Size Comment

ID (UE or group specific) (8-9] Indicates the UE (or group of UEs)
for which the grant is intended

rce
assign




Table 4 Channel quality indicator (CQI) definition The number of entries in the CQI table for a single
TX antenna is equal to 16, as given by Table 5 represented below, which shows a 4-bit 001. A single
COl index corresponds to an index pointing to a value in the 001 table. The CQI index is defined in
terms of a chepnedgodirg rate value and modulation scheme (Q PSK, 168AMg 432w+ Based on an
unrestricted observation interval in time and frequ&ncy, the UE shall report the highest tabulated CQI

index, forwhitchasingte PDSCHsub-frame could be Teteived ] -Siat ' -frame |
reference period ending z slots before the start of the firs;?gﬁg_a&gﬁhﬁﬁh@%ww&i l'é%g
transmitted) and for which the transport blogkegrgor prob 2 R8)iTesLM detribeddtielUED! inde

tion co |negs PREES A rerﬁir(‘:lency out of range QRWES RPdsk folRplinkHata

modul

ot In whic reporte

transmission.

['index

aligned,
IS

X

The duration for which the

) ) assignment is valid. The use for other

Duration of assignment 2.3
purposes, e.g., to control persistent

scheduling, ‘per process’ operation,

or TTl length, is FFS.

The uplink transmission parameters
(modulation scheme, payload size,
MIMO-related information, etc) the

o FFS UE shall use. If the UE is allowed to
Transmission parameters

TF

select (part of) the transport format,
this field sets determines an upper
limit of the transport format the UE

may select.

Table 2

Another, more recent suggestion of a L1/L2 control signaling structure for uplink and
downlink transmission may be found in 3GPP TSG-RAN WG1 #50 Tdoc. R1-073870,
“Notes from offline discussions on PDCCH contents”, August 2007, available at

http://www.3gpp.org and incorporated herein by reference.

As indicated above, L1/L2 control signaling has been defined for systems that are
already deployed to in different countries, such as for example, 3GPP HSDPA. For
details on 3GPP HSDPA it is therefore referred to 3GPP TS 25.308, “High Speed
Downlink Packet Access (HSDPA); Overall description; Stage 2", version 7.4.0,
September 2007 (available at http://www.3gpp.org) and Harri Holma and Antti Toskala,
“WCDMA for UMTS, Radio Access For Third Generation Mobile Communications”, Third
Edition, John Wiley & Sons, Ltd., 2004, chapters 11.1 to 11.5, for further reading.

As described in section 4.6 of 3GPP TS 25.212, “Multiplexing and Channel Coding
(FDD"), version 7.6.0, September 2007 (available at http://www.3gpp.org), in HSDPA the
“Transport Format” (TF) (Transport-block size information (6 bits)), the “Redundancy and
Constellation Version” (RV/CV) (2 bits) and the “New Data Indicator” (NDI}) (1 bit) are
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signaled separately by in total 9 bits. It should be noted that the NDI is actually serving
as a 1-bit HARQ Sequence Number (SN), i.e. the value is toggled with each new
transport-block to be transmitted.

Channel Quality Indication (CQl)

The section 7.2 of 3GPP TS 36.213 “UE procedure for reporting channel quality
indication (CQl), precoding matrix indicator (PMI) and rank indication (RI)” Version 8.2.0,
March 2008 (available at http://www.3gpp.org) defines the reporting of Channel Quality

Indicators.

The time and frequency resources that can be used by the UE to report CQl, PML, and RI
are controlled by the eNodeB. For spatial muitiplexing, as given in 3GPP TS 36.211:
“Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and
modulation”, the UE shall determine a RI corresponding to the number of useful
transmission layers. For transmit diversity as given in the above-mentioned technical

specifications, Rl is equal to one.

CQl, PM!, and RI reporting is periodic or aperiodic. A UE transmits CQl, PMi, and Rl
reporting on a Physical Uplink Control CHannel (PUCCH) for sub-frames with no
Physical Uplink Shared CHannel (PUSCH) allocation. A UE transmits CQl, PMI, and RI
reporting on a PUSCH for those sub-frames with PUSCH allocation for

a) scheduled PUSCH transmissions with or without an associated scheduling grant

or
b) PUSCH transmissions with no UL-SCH (Uplink Shared Channel).

The CQIl transmissions on PUCCH and PUSCH for various scheduling modes are
summarized in the foliowing Table 3, which shows the physical channels for aperiodic or
periodic CQI reporting:

Scheduling Mode Periodic CQl reporting | Aperiodic CQI reporting

channels channel

Frequency non-selective PUCCH PUSCH




16QAM 616 2.4063 10 640AM 466 2.7305 11 640AM 567 3.3223 12 640AM 666 3.9023 13 640AM
772 4.5234 14 640AM 873 5.1152 15 640AM 1948 5.5547 Table 5

WO 2009/135574 N PCT/EP2009/002422
PUSCH
Frequency selective PUCCH PUSCH
PUSCH
Table 3

in case both periodic and aperiodic reporting would occur in the same sub-frame, the UE

shall only transmit the aperiodic report in that sub-frame.

Aperiodic/Periodic CQI/PMI/RI Reporting Using PUSCH

A UE shall perform aperiodic CQIl, PMI and Rl reporting using the PUSCH upon
receiving an indication sent in the scheduling grant, hereafter also called channe! quality
indicator trigger signal. The aperiodic CQIl report size and message format is given by
the RRC (Radio Resource Control protocol). The minimum reporting interval for aperiodic
reporting of CQI and PMI and Rl is 1 sub-frame. The sub-band size for CQI shall be the

same for transmitter-receiver configurations with and without precoding.

A UE is semi-statically configured by higher layers to feed back CQl and PMI! and
corresponding RI on the same PUSCH using one of the following reporting modes given

in Tabie 4 and described below:

PMI Feedback Type
No PMI
Single PMI Multiple PMI
@
Q’ .
= Wideband
B Mode 1-2
£ (wideband CQi)
8
w
_ UE Selected
8 Mode 2-0 Mode 2-1 Mode 2-2
2 (subband CQl)
D
e
o




Precoding Matrix Indicator (PM!) definition For closed-loop spatial multiplexing transmission, precoding
feedback is used for channel dependent codebook based precoding and relies on UEs reporting
precoding matrix indicator (PMI). A UE shall report PMI based on the feedback modes described
above. EachvwdMowatiseseprresponds to a codebook index given in Table 6pd;@kBrib/o62kable
6.3.4.2.3-2 of 3GPP TS 36.211: "Evolved Universdl Terrestrial Radio Access (EUTRA); Physical
channels and mod For ppear-laga.spatial multiplexing transmission, PMI rgporting is not
supported. As hasibeen d =scr|b%gn§99.¥§ the Physical Uplink Shared CHannel (PUSCH) may be used
to transmit an apetiodic CQI report, which may be trlg%er d bﬁ/ as ecial blt (CQI trigger) in the
Physical Downlink\Command Channelé DCC ) gran usul] y, in case a H°g&ta buffer at the UE is
non-empty, user data and|{COI Gres ﬁéxed ith each jother. WO
2009/135574PCT/ER2009/002422 13 The PDCCH contains a field the Modulation Code Scheme
(MCS) level, ranging exemplarily from 0 to 31, ggplgsfrated in Table 6 below, which points to a row in
the MCS/Transport Block Set (TBS) table. This example will serve as a basis for the description of the
invention in the following. The resulting TBS and code rate can be computed from the entries in the
MCS table and the number of granted resource blocks (RB). The modifications used depending on the
allocation size, i.e. the number of allocated resource blocks, are omitted for the sake of simplicity.
MCS Indexanoel qdiality dadigatate (L QOMeéiflitiency Comments Code Rate 0 2 120 0.2344 from CQI
table 0 1171875 1 2 157 0,3057 Average Efficiency 0.15332031 2 2 193 0 377

The number of entries in the CQI table for a single TX antenna is equal to 16, as given

by Table 5 represented below, which shows a 4-bit CQl. A single CQl index corresponds
to an index pointing to a value in the CQI table. The CQIl index is defined in terms of a
channel coding rate value and modulation scheme (QPSK, 16QAM, 64QAM).

Based on an unrestricted observation interval in time and frequency, the UE shall report
the highest tabulated CQI index, for which a single PDSCH sub-frame could be received
in a 2-slot downlink sub-frame (aligned, reference period ending z slots before the start
of the first slot in which the reported CQI index is transmitted) and for which the transport

block error probability would not exceed 0.1.

CQl index | modulation coding rate x efficiency
1024

Y out of range

1 QPSK 78 0.1523
2 QPSK 120 0.2344
3 QPSK 183 0.3770
4 QPSK 308 0.6016
5 QPSK 449 0.8770
& QPSK 602 1.1758
7 16QAM 378 1.4766
8 16QAM 490 1.9141




from COlI table 0.18847656 251 0 4893 Average Efficiency 0.24511719 4 2 308 0.6016 from COlI
table 0.30078125 379 0.7393 Average Efficiency 0.37011719 6 2 449 10.877 from 001 table
0.43847656 7 2 526l

WO 2009/135574 PCT/EP2009/002422
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9 16QAM 616 2.4063
10 64QAM 466 2.7305
11 B840QAM 567 3.3223
12 84QAM 666 3.9023
13 B84QAM 772 4.5234
14 B4QAM 873 51152
15 64QAM 948 5.5547
Table §

Precoding Matrix indicator (PMl) definition

For closed-loop spatial multiplexing transmission, precoding feedback is used for
channel dependent codebook based precoding and relies on UEs reporting precoding
matrix indicator (PMI). A UE shall report PMI based on the feedback modes described
above. Each PMI value corresponds to a codebook index given in Table 6.3.4.2.3-1 or
Table 6.3.4.2.3-2 of 3GPP TS 36.211: “Evolved Universal Terrestrial Radio Access (E-
UTRA); Physical channels and modulation”. For open-loop spatial multiplexing

transmission, PMi reporting is not supported.

As has been described above, the Physical Uplink Shared CHannel (PUSCH) may be
used to transmit an aperiodic CQ! report, which may be triggered by a special bit (CQ!
trigger) in the Physical Downlink Command Channel (PDCCH) grant. Usually, in case a
data buffer at the UE is non-empty, user data and CQl are multiplexed with each other.



1.0264 Averaae Efficiency 0.51367188 602 1.1758 from 001 table 058789063 2 679 1.3262 Averaae
Efficiency 0.66308594 10 4 340 1.3262 overlap 0.33203125 4 378 1.4766 from CQI table 0.36914063
124
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The PDCCH contains a field, the Modulation Code Scheme (MCS) level, ranging
exemplarily from O to 31, as illustrated in Table 6 below, which points to a row in the
MCS/Transport Block Set (TBS) table. This example will serve as a basis for the
description of the invention in the following. The resulting TBS and code rate can be
computed from the entries in the MCS table and the number of granted resource blocks
(RB). The modifications used depending on the aliocation size, i.e. the number of

allocated resource blocks, are omitted for the sake of simplicity.

MCS Index modulation coding rate x 1024 efficiency Comiments Code Rate

0 2 120 0.2344 from CQl tabie 0.1171875
1 2 157 0.3057 Average Efficiency 0.15332031
2 2 183 0377 | from COI tabie 0.18847656
3 2 251 0.4883 Average Efficiency 0.24511718
4 2 308 0.6016 from CQI tabie 0.30078125
5 2 378 0.7383 Average Efficiency 0.37011718
6 2 449 0.877 from CQI tabie 0.43847656
7 2 526 1.0264 Average Efficiency 0.51367188
8 2 602 1.1758 from CQl table 0.58783063
9 2 679 1.3262 Average Efficiency 0.66308584
10 4 340 1.3262 overlap 0.33203125
11 4 378 1.4766 from CQl table 0.36914063
12 4 434 1.69535 | Average Efficiency 0.42382813
13 4 490 1.8141 from CQi table 047851563
14 4 553 2.1602 Average Efficiency 0.54003306
15 4 516 2.4083 from CQI tabie 0.6015625
16 4 658 2.5684 Average Efficiency 0.64257813
17 8 438 2.5684 overiap 0.42773438
18 & 466 2.7305 from CQH table 0.45507813
18 & 517 3.0264 Average Efficiency 0.50488281
20 & 567 3.3223 from CQl table 0.55371094
21 & 616 3.6123 Average Efficiency 0.6015625
22 & 666 3.8023 from CQl table 0.65039063
23 3 718 4,21285 | Average Efficiency 0.70214844
24 & 772 4.5234 from CQI tabie 0.75380625
25 & 8§22 4.8183 Average Efficiency 0.80273438
26 8 873 5.1152 from CQt table 0.85253906
27 & 910 5.33495 | Average Efficiency 0.88867188
28 & 948 5.5547 from CQ table 0.92578125
29 DL: impflicit TBS signaling with QPSK _ UL: Transmission using RV1

30 DL: implicit TBS signaling with 16QAM UL: Transmission using RV2

31 DL: implicit TBS signaling with 64QAM UL: Transmission using RV3

Table 6

In the Table 6 represented above, the MCS indexes 0 to 28 require an extra 2 bits for the
coding of the Redundancy Version (RV) on the Downlink (DL). For the Uplink (UL), the
RV parameter having the value 0 (RVO0) is impilicitly used.

It is desirable to define a control signalling scheme, which allows to request a terminal to
transmit an aperiodic CQI report to a base station, wherein the report only contains CQl
information, i.e. without multipiexing the CQI information with Uplink Shared CHannel

data, even in case the data buffer at the terminal is non-empty. In this way, the base



434 1.59535 Average Efficiency 0.42382813 13 4 490 1.9141 from CDI tabie 0.47851563 14 4 553
2.1602 Average Efficiency 0.54003906 15 4 616 2.4063 from CQI table 0.6015625 16 4 558 2.5684
Average Efficiency 10.64257813 17
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station would have an improved control on the content and error resilience of the aperiodic
CQl report.

SUMMARY OF THE INVENTION

Embodiments of the present invention seek to suggest control signaling in a
communication system that allows to trigger the independent transmission of a Channel
Quality Indicator by a terminal without spoiling resources. Further, a corresponding base

station and terminal are to be provided.

Embodiments of the invention also seek to use a selected transport format for CQI report
in a predetermined reporting mode just in selected conditions. More generally, a control
channel signal from a base station to a terminal is defined, which comprises a selected
transport format, which is to be used by the terminal for user data transmission to the base
station. The transport format is selected so that it has a minimum impact on the system.
The interpretation of the selected transport format by the terminal depends on a CQl

trigger signal comprised in the control channel signal.

One aspect of the invention provides a method for providing control signalling in a
communication system, comprising the steps performed by a base station of the
communication system of generating a control channel signal comprising a transport
format and a channel quality indicator trigger signal for triggering a transmission of a
channel quality indicator by at least one terminal to the base station, and transmitting the
generated control channel signal to at least one terminal, wherein said transport format is
a predetermined format for user data transmission by the at least one terminal to the base
station and said control channel signal indicates a predetermined mode for reporting the
channel quality indicator to the base station, wherein the channel quality indicator
transmission is to be triggered by the at least one terminal based on the channel quality

indicator trigger signal.



6 438 2.5684 overlap 0.42773438 18 6 465 2.7305 | from 001 table 0.45507813 19 6 517 3.0264
Average Efficiency 10.50488281 20 5 567 3.3223 from 001 table i0.55371094 21 6 616 13.6123
Average Efficiency 0.6015625
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Another aspect of the invention provides a method for use in a communication system,
said method comprising the steps performed by a terminal of the communication system of
receiving, from a base station of the communication system, a frame of physical radio
resources comprising a control channel signal destined to the terminal, wherein the control
channel signal comprises a predetermined transport format and a channel quality indicator
trigger signal for triggering a transmission of a channel quality indicator by the terminal to
the base station, wherein said transport format is a predetermined format for user data
transmission by the at least one terminal to the base station and said control channel
signal indicates a predetermined mode for reporting the channel quality indicator to the
base station, said method further comprising transmitting a channel quality indicator to the
base station using the indicated predetermined mode, wherein the channel quality

indicator transmission is triggered based on the channel quality indicator trigger signal.

According to an embodiment of the invention, in case data are to be transmitted by the
terminal to the base station, said data are buffered upon reception of said control channel
signal, and the terminal waits for a signal from the base station before resuming data

transmission.

According to a preferred embodiment of the invention, the indicated predetermined mode
for reporting the channel quality indicator is an aperiodic channel quality indicator reporting
mode, wherein the aperiodic channel quality indicator is to be transmitted by the at least

one terminal to the base station without multiplexing with user data.

According to an embodiment of the invention, the predetermined transport format indicates
a redundancy version parameter of a user data retransmission by the at least one
terminal, wherein the channel quality indicator transmission is to be triggered by the at

least one terminal for a predetermined value of the redundancy version parameter.

Preferentially, the predetermined value of the redundancy version parameter corresponds

to a redundancy version that is infrequently used for data retransmission.

According to another embodiment of the invention, the predetermined transport format is

selected among a plurality of transport formats having a same spectral efficiency.



22 6 666 3.9023 from COI table 0.65039053 23 6 719 4.21285 Averaae Efficiency 0.70214844 24 6
772 4.5234 from COt table 0.75390625 25 6 822 4,8193 Averaae Efficiency 3.80273438 26 5873
5.1152 from COlI table 0.85253906
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According to yet another embodiment of the invention, the predetermined transport format
is selected among a plurality of transport formats such that the selected predetermined
transport format is associated with a code rate that is equal to or larger than a

predetermined code rate.

According to an embodiment of the invention, the control channel signal contains
information on resource blocks used for the transmission from the at least one terminal to
the base station, and the transmission of the channel quality indicator using the
predetermined mode is to be triggered only in case said information on the resource
blocks indicates a number of resource blocks that is smaller or equal to a predetermined

resource block number.

Another aspect of the invention provides a base station, comprising generating means for
generating a control channel signal comprising a transport format and a channel quality
indicator trigger signal for triggering a transmission of a channel quality indicator by at
least one terminal to the base station, and transmitting means for transmitting the
generated control channel signal to at least one terminal, wherein said transport format is
a predetermined format for user data transmission by the at least one terminal to the base
station and said control channel signal indicates a predetermined mode for reporting the
channel quality indicator to the base station, wherein the channel quality indicator
transmission is to be triggered by the at least one terminal based on the channel quality

indicator trigger signal.

Another aspect of the invention provides a terminal, comprising receiving means for
receiving, from a base station, a frame of physical radio resources comprising a control
channel signal destined to the terminal, wherein the control channel signal comprises a
predetermined transport format and a channel quality indicator trigger signal for triggering
a transmission of a channel quality indicator by the terminal to the base station, wherein
said transport format is a predetermined format for user data transmission by the at least
one terminal to the base station and said control channel signal indicates a predetermined
mode for reporting the channel quality indicator to the base station, said terminal further
comprising transmitting means for transmitting a channel quality indicator to the base
station using the indicated predetermined mode, wherein the channel quality indicator

transmission is triggered based on the channel quality indicator trigger signal.



27 5910 5.33495 Averaoe Efficiency 0.88867188 28 29 6948 DL: Implicit TBS signaling with QPSKUL:
Transmission 5.5547 usina from COI table RV1 0.92578125 30 | DLImplicit T S signaling with
160AMUL: Transmission using RV2 31 DL: Implicit TBS signaling with 640AMUL.: Transmission using
RV3 Table 6 In the Table 6 represented above, the MCS indexes 0 to 28 require an extra 2 bits for the
coding of the Redundancy Version (RV) on the Downlink (DL). For the Uplink (UL). the RV parameter
having the value 0 (RVO) is implicitly used. It is d&sirable to define a control signalling scheme, which
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format, which is to be used by the terminal for user data transmission to the base station."The
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indicatordrgagrsignalfariEeaesng 2 bismissianphrichRRgl ualigrindicator by at least one

terminal to the base station, and transmitting the generated control channel signal to at least one

terminal, wherein said t{ag%qgsrtt@ry&t”%s %tgggceiggermme%éorma for user.da traqﬁqls\iwgnby the at

least oné\ te?%ﬁ%latsooﬁ?e ase station and said con?r%FcWanhueTs?g%rg]%alsc‘[%fgéogspre%éterm|ned mode
for reporgixgrtiedchaarerogassiey ididarorneltmausséhstmpiievibendial titcrepeimacirotiafitpaseicator
transmissigbis 1@ PeagesrReRUIthsRS l8astirRe minalRpsed ARing shRaNG, Akt findigator
trigger Slt%nt?wlé terminal, wherein the control channel signal comprises a predetermined transport

format and a channel quality indicator trigger signal for triggering a transmission of a

channel quality indicator by the terminal to the base station, wherein said transport format

is a predetermined format for user data transmission by the at least one terminal to the

base station and said control channel signal indicates a predetermined mode for reporting

the channel quality indicator to the base station, and transmit a channel quality indicator to

the base station using the indicated predetermined mode, wherein the channel quality

indicator transmission is triggered based on the channel quality indicator trigger signal.

BRIEF DESCRIPTION OF THE FIGURES

In the following, the invention is described in more detail in reference to the attached
figures and drawings. Similar or corresponding details in the figures are marked with the

same reference numerals.

Fig. 1 shows an exemplary data transmission to users in an OFDMA system in
localized mode (LM) having a distributed mapping of L1/L2 control

signaling,



15 Another aspect of the invention provides a method for use in a communication system, said method
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redundaiféy. \fersion parameternfieie revatynitatipnesistermiacaprdingetofane rrdbediareyt vidrsion
parameter correspondg Iq AdAALNIANGHUPTRIOILIRLIPIRUTRILRRLY Mssbiondat agsmission.

According to another embodiment of the invention, the predetermined fransport format is selected
among jty. Qf tr i pectral efficiency. 16 According to yet another
embodis{:g%\hi’r 'gﬂtﬁ§ |é\€§§%ﬁ%%?é%(ﬁgm%g§ @r@r%%ort format is selected among a plurality of
transport formats such that the selected predetermined transport format is associated with a code rate
that is equal teomshangehragrappredaieraaisaibeoderiaie. dvsotiingnte a3t anthaavaetidrof fe invention,
the control chapﬂnel si&nal conta'ﬁns infortmafti?n on resouree. s’Iocks %ﬁﬁ?\ égr }heréﬁaggfr‘ni gior;]from the
at least SHE TR aP IOARE Ba2l %tarﬁ(c))rsn and'the FARSMISEION & the ¢ annepqua Ity In icafor using the
predeterieivedetio AEIodoatriggisasip oriystecasseridingféenthtoR A tAE rdissyrsedldekddicates a
humber gfdgsauucahlagisdhat s mallghoVeaualie A RAMKEDINRS rarowceHHoskaRsnBer. Another

aspect of the invention provides a base station, com ‘risin%fgenerstii%g means for enerat{n a control
q

channel &R0RORARYNE S i sHGITBIME: SRR NE R AP Y SGEPRigNAI 6! triggering
a transmiggibraotisecBABNET { wakityrindication sy steteastoinesroraatite dhy lrasersiatitvon avith
transmittigmeans for ransnaiiting deaspesated souiralehannel sigaatin ¥ Ikashansiesminal

wherein sal transpor%stformat IS a predetermined fofmat for user data transmission by the at least one

terminal #5ehi8 HASEPIHEBIR PKETIRIR Bo AABICHARABPRIDRYSHGI (AR UCHIRUdbE AN RS PRoER or
reportingsbenehanrekeuaitiripdigri et tedhembaratsatiofstevhersinpinghamaekostatibnirdicator
transmission is fo be tiggered b% thedtleast,one terminal based,on fhe shannel Ayplipsipeieator
trigger signal, AndRer Aspael of the JAvention provides a terinal, comprising receiving means for
receivingsdranmaybasevetation tarfrénak éftsryaivalyatiie tegvineenayhpristgcatednydhthafnel signal
destined fedhe teuminalsherfinte soni ehnsnet SienalFRMpsas M IRMLAMENadfsansport

format and a channel quality indicator trigger signal for triggering a transmission of a channel quality

indicator gy, e IFEN0ahI0e AR BRI MISIRTLARIY IFARRRBH fPTIARd> adupdsimmaRd format
for user data transmission by the at least one terminal to the base station and said control channel
signal indRtiawing parastepiinadimaive far REsbravg HeveHeihiBRq RERY i CAtGRNS TRk IRIEMS station,
said ternyealLiHthaliseemprisingdaansinitiiaerengrnsales ta@nstagtivga channel quality indicator to the
base station using the indicated predetermined mode, wherein the channel quality indicator

transmisgio ir?e‘iré'ﬁiq}?éef?%%@ﬁ‘éﬂ ?JHlQﬁ Efﬁgﬂei@#@'i&%&m@werr;{]&gg%ilsiga% baMPLRAGRRethe

invention according to other exemplary embodiments relates to the implementation of the methods
describeél"ﬁ%ﬁ%iﬁ’i\g/%fm?aﬁéaﬁﬁa"ﬁ‘aﬂﬁﬁ?\%réT@cé&%iH&ﬂ‘iﬁ"af?oﬂf@r“ﬁgpf@&ttm tHaNRTEsRIBA SfRides a
computetresagahleioerdinidotHEaiog inetyuicsio hsr thxrophiare ddeputetliiay an pned ¢ssroaiirgbase
station, cause the base station to generate a control channel signal comprising a transport format and
a channel quality indicator trigger signal for triggering a transmission of a channel quality indicator by
at least one terminal to the base station, and transmit the generated control channel signal to at least
one terminal, wherein said transport format is a predetermined format for user data transmission by
the at least one terminal to the base station and said control channel signal indicates a predetermined
mode for reporting the channel quality indicator to the base station, wherein the channel quality

indicator transmission is to be triggered by the at least one terminal based on the channel quality
indicator tricnAer ciconal A fiirther acnact realatec t0 2 comniitar readabhle medinim <torina inetriictinne



distributed mode (DM) having a distributed mapping of L1 /L2 control signaling. Fig. 4exemplarily
highlights the interrelation between transport block/protocol data unit and its different redundancy
versions as well as the transport block size/protocol data unit size, and Fig. 5shows a mobile
communicati¥i® 3y$tédGécording to one embodiment of the invention, in WhICAPHEYERH3Df the
invention may be implemented. DETAILED DESCRIPTION OF THE INVENTION The following
paragraphsewitl i@ sooiteol aigmasirenthaylioninieefithe inticatéoeitesrtbrdrapkagrpbigakseizemy, most of
the embadiments arRPUiacddhes RlRR-0 a0 savelvrd MM SRBRLEKEAIPR SHEIRMsAsERIding to

the SAE/LTE discussed in the Technical Background section above. It should be noted that the

inventiorPf&{opaled ity es S5 s aBinG At 1 EBRREEIENNR P9 AlRe [ ¥nfamRiion
system syshapadhBeRAE fol Erraimiatisncatian sysiim grevigolsty fiedcriredignatimprivatetotheith
MUt o RS 3 S SRR ARSI SN BD S RULUE IRVENIOME HahUBHIEE Beltegine In this
particulal SXEMpIan CommUNEAion network. i particurar, the invention can be implemented in any

type of cORFBushatldbesignalediititintsadhbloekation Bridricaniitheriichtigsalag abrobile
terminal. iEQéﬂﬁ@%ﬁ%@éﬁ%'ﬂ%@%\wﬁ & MtS bR 6ar0oM M SEREIRER iBradRamkematively, the
0

terminal may be collocated within an agcess sta}ion static fcg the last mile transmission using other
than UM AR O aH G B BB dBl TR AB S e B ER SPRLSRESTISR T further detail

below, the following paragraphs will give a brief overview on the meaning of several terms frequently
used herbirtheni@thwinihthedranspaihte depdinie aaidae In! §eheratreheidnaisgdr 3RTREET o) B 3GPP

defines thespagidatior e casinmesheme éing) stndiae thethianspepdiandi By siaesmbiel is applied
for the transmission of a transport bIocé nd.is, tperefor.e reguired l;?r :f\ rc% riateﬁ dggmodulgtion and
(de)codirﬁ;e. Wﬁ%dﬁﬁfl@és‘fﬂp&i?ﬂ&ﬁ 5%975(?2&231@%% %T?ancon ro%séﬁﬁ?né ma?/sorqlg’/ need to
indicate eitaegthduriagspansirissiosizdovttreemedamifohatrdnindssiesize ih telsehdraeddulation
and codiggscheme e Pesignalschdhfrests SRuaE QipRsMawderiiBlsRent isrsigaaling. For

example, separate fields for modulation and coding or a joint field for signaling both, the modulation
and codifgspareriteratinnyipe ‘R)F@é@@ﬁ.dIf?&éé’@?ﬁ%"fr?ﬁéﬁ%ﬁﬁﬁﬁﬁeﬂis‘ﬁ%gétjhéﬁﬁafa’ﬁé signaled,
the transport block size is typically not explicitly signaled, but is rather signaled as a TBS index. The
interpretdtishcofidhee TB® indted tthaetersnine grebastimgntarespor Bivertsizefmidponssissifesdepend

on the reguiee aligrabRRIS ESe I thp fallgminewinabanarotk iimalrislks spAherhd/ contiel

signaling is assumed to be indicating either the modu,latlop and _%oq}l'ng schqrg,e or th tcr;%g]srport block

size. It sHEANSPOE HGEER HMSGRe IPHRD P BlolKYTEYEP & §rean TN pBRAMGER Ty RAIGAHES not

change dstirgnransmigsionshetenmve travanissthesiradsesrt bidckheive idhobehasigealethe imodulation

and coding,sGRee Y CIRUORDAERIASRISIANG Eclelhi e WLIRRANAREI oIS changed
or the described rela I

(as apparent tionship above). It should be also noted that in some embodiments
of the invBATERRTd? Pk HRMABSI SRR IRRAHESBIRERINAKSES: YIGDiEaN PRASIA IR P MifRe
transmissiypufhesptystidhedtansport format (MCS and/or TBS) information (even if the modulation
and coding scheme changes between transmissions) does not have to be signaled in retransmissions,

since the madiladion and cadingesehame candpe ASIaEiBRY famrtiedRBRParpRIBeH-aiRgpaRd the

resource allocation size, which can be determined from the resource allocation field. A redundancy

version dBRGtes SBPHP dRddBed BRsSYBIeaa N RENINE Si08R FIRIBOIPBISRE JELHBIRR'A Fig. 4. 1n
systems, geheratéepgos dixaterine iecdasa tiansnmissionistgenerdatdd byia figRPratef éiddderand a rate

T STty SREAR WMRRaNy Tere ) JlEanh R0 4 SRRy WEfRRER BiBCCoraled

for a single rarYspor r protocol data unit) by ng different sets of available encoded bits,

where thdSavateeqiniatienior e ralrsd Kt g irspaintRi v RtieRlr eRsades A Rt Y367 the dsta
transmissipa. |AGABENE aeidalepindpigdps il ansmesigauar tidansTs$ER) idhigierdian the
encoder rate, a.redun(?an%)é v§$sion is Fon&tru te ogtt%f % ﬁc’#b?c?rg C1}‘rern r%grgd gi&%n?i g@z{%@re actual
code rate' P YSS s e( ?ea[?éunasr%?ss%ﬁ%els%wer Ahthe encoder ra e, a redundancy version
is typicall{heoribeartecdentratealk grdoddanisiysvatsinseie crnb thitsteringt refpe swekpat shenrPERthoted that

the figuregssimplisdrer Rasie s e5siadigGrahamRSIHA P PIaaheRBEIGRAW RN VARG May
differ from the depicted case. For example, RVO may contain only part f(ﬁr all sgéeg@%c ts as well
FhY gt Rl

WO 20008567 ABE THEIBIBBATO 255550 48 BRGHN-CPEIUSIFRAN Bt A0SR other
RVs are netenbesthits @ity oapatednly abougysie matesititst Ithehbaiaebés raitaplifiedt for sasicity it is
referred G- {i3ASAREAGIMAIPLAEH|BOARGY VEHRN dTIRE Rl NGRIBM RIS NaRRP.- #awetrer In all

embodiments of this invention the term “transport format' means either one of "transport format",
"transporfBRIERSiSRS S RICHARIRE! HVABaYISRBIRENeNEHaRY %fcﬂreﬁﬁ‘es?'séﬁm%ﬂ“ly?i% AP MsHodiments
of this invention the term "redundancy version” can be replaced by "redundancy version and/or
constellation version". The present invention aims at providing a possibility for signaling a Channel
Quality Indicator (001) reporting mode with impact as small as possible on the scalability of resource
allocation and signaling of other control parameters. In particular, the CQI reporting mode relates to an

aperiodic reporting of CQ1 that is not multiplexed with user data even if the buffer is not empty, which
will he fiirthar refarred to ac "COl-onl\ys mode" Erom a cartain nercnectinvve 2 PM1 i not fiindamentallyvy



The main advantage of the invention relies in that the overall structure and content of the MCS/TBS
table is preserved for Uplink and Downlink. An MCS level is not spent completely for signalling the CQI
reporting mode. Full flexibility for Downlink is retained and full flexibility for Uplink data-only
transmission™i24fithsdtmultiplexing Cal, is retained as well. Further. thePhVEREHHENBAS to
implement a CQI-only reporting mode without wa%‘fing a whole MCS level or any other unconditional
value of asyootherapacanttef. peity pritazidéisemisee fRAXIbiitg fotheteRYsliakes clot dwiesirainieth tesults in
better spbe&g@ipegﬁ%ims%g%gmgo;ga preferred embodiment of the invention, the indicated

predetermined mode for réporting the channel quality indicator is an aperiodic channel quality indicator
reporting mode, wherein the aperiodic channel quality indicator is to be transmit ec% the terminal to
the baseltsgf%ﬂ%\ﬁ%&%?#jﬂﬁﬁ%am EC'L&E? &?a{s%'%ﬁ%dﬁ%’uﬁaél?&vﬁs'ﬁg%aﬁsmn_d §¥Be%g%inal to
transmit vessiccaireohd SOf-thel\exeeprisibereirdewstegioin Allsrekedientsoobiie mventinifention will

be descripad in-the JoHoysingaby rRisringdiR thenM G aatigs AlusHaked irihegurapRiEosizable 6.
Since the COl report is present in uplink only, the MCS table entries 29-31 shown in Fig. 6 are used for
signallingRREaRY §Garity W@%‘i’éﬂ*’?ﬁ\?j‘&%’?&%ﬁ%ﬁ@orﬁ"@gﬁgﬂyfwgm%amﬁmﬁ%{ this
retransmigganothmenderetrsquniznes obR\pacametersplacéhbgrission g stedsiisheohtisoachieve
the best decq[d'{;%(pneggrm%nce using the least number of transmissions. For LIE/SAE, said ordered
sequencgcwgse 2en established as RV = {0, 2. 3, 1}, since the use of the RV parameters 2 and 3
before using the RV parameter 1 has a better performance. As a result, the RV parameter 1 is usually
the least TREBEFRRNSAYPRIPY ATBS AdPEBHINR, 8BRS 1Rk ?@&‘W@qﬁeﬁﬂ%@gﬁgamdancy
version. WRA609I3HTé4BETIERI00 UAO 2R 20 ddenmr) casqrdisipte ampratesealaibpdiment of
the '”Ve”t'%”%ﬁ%'%%éﬁSRp&ﬁ’@ 8%?@%%?8?‘%1 apelHeoRbIALiDg a prefdeiRimined R \Cwrive,

preferentrig c))/ ' alue 1, together with a C%I trigger signal and a predetermined MCS index
(transporieRAfiag RedmEaEismica MmO FtdaRetReRf HR iéhatifanat RERIRRFtht E€S8lonly

report shadtheJeansmitediisr e besesiationanviiUsGtinerceserecen sl Cannel sigswd signalling
the RV parameter 1 is received by the terminal without a 001 trigger signal, the terminal interprets it as

meaning g . (AnaNSIALLUIG R RSrAGiRiohShel peARraRTES Thisds sumanpzed n he

following Table 7, where the predetermined transport format selected is the MCS entry 29: MCS index
Interpret&HEASSIS A% ko ARIORSSINGISIYS0 91 IRAPIRIPPERISR ALY RINRIERPERAY[CRiA Eal
Trigger: GQI@niuggnsnissian (Pa AU bn e HCReMityger pfeainaslissothesiagria\eng0 DL:
Implicit TBS signaling with 160AMUL: Tr ISSIQN US| : icit T ' ingewith
640AM U%ef?g)r{ghﬁgsﬁ%lﬁéﬁ&%#&%@%ﬁ?ﬁ géjsﬁl‘cq? %@%ﬁe@hﬂ#gﬁ ﬁg E%r?é%ee@gﬁfsible by

using othibedoventionavitarasmselrtodhidiscaadieorriily ed@riamhmsiels BRATE. & RCSRRIEX) and CQI

trigger. ThigeppipsomAManerRfifisienay sheesedresattiization. A further embodiment of the
invention will now be described in the following. The control channel signal contains information on

resource plocks used for the transmission fom thedeminal toythe hase;StalianR e RMGGH The

transmissmrT%PtHegg‘nannel quality indicator 001 usmth]he predetermined mode defined above is to be

triggeredsignaiizing nttsa CSRkPHYC A8ROMBIN FBRFRBMYO Nt HS RS Hr GO BIHARSin SiESREEREHUTber of

resource QJprks dhathessiplRriRneausade atatedateumitatnasewetnelockiniombendrisesdyéhe
signalling of 1-0n|§énode is ggvant?geous for small resource block assignments, since the coding
rate for | ge FELEUP H '?:?(pgssférrrlnrﬁents 001-only would become unnecessarily low. Hence,
accordingrto this embodiment of the invention, the terminal shall transmit a COI without multiplexing

with user d¥tac8RAPloFRAERRII HanahdH BPRE SRR BRSCIRaSRYniHRgRs. Siges! Tor triggering a
21109/13p5nkth€sTd - BRI 4R #3minal. The interpretation of the selected transport format

by the terminal depends on the status of one or more CQI trigger bits in the CQI trigger
signal comprised in the control channel signal. In case the CQI trigger signal indicates to
the terminal to transmit a CQl report and the value of transport format parameter
corresponds to the predetermined value, the terminal interprets this combination as a
command to transmit such CQ! in the predetermined mode, i.e. here the CQl-only mode,
to the base station. If. on the other hand, the value of transport format parameter does
not correspond to the predetermined value, even if CQI trigger is set, the terminal will

interpret the CQI trigger as well as the transport format parameter in their usual meaning.



An example will be presented in the following for illustration purposes by referring to Table 8. In this
example, the RV parameter is selected to be 1 as illustrated above. Even though 10 resource blocks is
chosen herewith, this is meant only for exemplary purposes and any other value could be chosen
instead. MC¥/'h&é¥/Idt&fbretation 0-28 as before 2(MCS/TBS ..) 29 DL: IRpREFFIBLI8RSRAlIng with
QPSK UL, CQI Trigger Set, .4=10 REis assigned: bo1- -only transmission (=no data) UL, Cal Trigger
Set, >10 RBsaaskilgei harstnidbimroghisgRNaL, thisllitpleximganidatanand€ e inultiplgxing cQl

Trigger: HANGMHSHAP dsineh RY LdhiPlahdRliEihBS signaling with 160AMUL: Transmission using
RV2 DL: Implicit TBS signaling with 640AMUL.: Transmlssmn using RV3 Table 8 As apparent from

Table 8, the transmi S|on of a |- sanly red by rmlnal nl en the,Cal er.signal is
signalledl‘gﬁ Rﬂ? 89?001 resp'??lod1g %SM% e?< va urgﬂo é% dap%gatz{r%ﬁeéfof
assignedtmeslsﬂ@rﬁéf Biodiablis mbeemem tor dpiiikang. mwahekthémlhﬁﬁl’feﬂweésglgﬁé@?éﬁéurce
blocks is lgrgaeiandhGs; §N&ﬂd thie @R} HHPSRMEIGRGEES @kﬂnﬁé%uﬂg}eféer@amhmlh@@émwmt a

COl-only but will transmit t | report along with multiplexed data, using, for example, the

redundar?&?vfé#”s|8ﬁxﬁ%i'|’§'mf8feHﬁ’50h1éjﬁt§/é1%’ JrRNSAURHRPmbRe, WiHRYE 8“’8}?&% g 63(5 clfannel
conditionsthmebeisonasisigoaden, |tiganviEsBiors dillalys tooimpldocane a Clat-ohRaspartedooks, so that it

et iR RbIRG e YLK ICROIER Dy UEHET RELAAR AP SRS MERD e Oon

Consequent y |t may b le to use the cases where a number of Resource Blocks are
anocatedp@rmgmnTahl@r@@m?ﬁanoaepﬂ@d&@%fwe@%@ﬁb|aqné§5\§fcévmﬁibmﬁéfe'arﬁfiaﬁfmcs

value thajdsdepresriding a spectral efficiency below a predetermined MCS or spectral efficiency
threshold value to signal a CQ1-only transmission WO 2009/135574PCT/EP2009/002422 24 An

alternative SBIRAMHASI b AL N Y AMRAUH A 4 DS RESRBAIIAI e JRIP O Ry kNG T able 9

which, mstead of‘using the predetermined RV parameter value, and preferentially the RV1 entry,

proposesf% [(RROBIY M@W?&H@boﬁit‘ﬂi%d@'?@ol\ﬂésﬁﬁd%éogﬁnﬁﬁfﬂfbe{hg% ulB8RAd coding
combinatigpentheneuampie il ak&ea%emdsbmmud@mm@hspmtml efficieacyaiiriifidadex

mOdmatl?he iermdllrp at&e gézeA' s?f;llglr? %Yﬁoou? I?p(?exmg with user data. This thus allows for
signalling to the terminal to transmit a so-called “CQi-only” report to the base station.

A preferred embodiment of the invention will be described in the following by referring to

the MCS entries illustrated in the example of Table 6.

Since the CQI report is present in uplink only, the MCS table entries 29-31 shown in Fig.
6 are used for signalling the redundancy version (RV) of a retransmission. Usually,
without a grant for a retransmission, the ordered sequence of RV parameters for
transmissions is estabiished to achieve the best decoding performance using the least
number of transmissions. For LTE/SAE, said ordered sequence has been established as
RV = {0, 2, 3, 1}, since the use of the RV parameters 2 and 3 before using the RV
parameter 1 has a better performance. As a result, the RV parameter 1 is usually the
least frequently used RV value, and consequently RV1 is the least frequently used

redundancy version.



157 0.3057 22193 0.377 32 251 04593 4 2 338 0.6016 2 376 0 7393 6 2 449 0.877 2 525 1.3264
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Hence, according to a preferred embodiment of the invention, only the reception of a
control channel signal signalling a predetermined RV value, preferentially the RV value 1,
together with a CQl trigger signal and a predetermined MCS index (transport format
parameter value), will be interpreted by the terminal as meaning that a CQl-only report
shall be transmitted to the base station on PUSCH. In case a control channel signal
signaliing the RV parameter 1 is received by the terminal without a CQlI trigger signal, the
terminal interprets it as meaning that a transmission using the RV parameter 1 shall be

performed.

This is summarized in the following Table 7, where the predetermined transport format
selected is the MCS entry 29:

MCS Index Interpretation
0-28 as before (MCS/TBS, ..)
29 DL Implicit TBS signaling with QPSK

UL with CQI Trigger: CQi-oniy transmission {(=no data)
UL without CQ! Trigger: Transmission using RV1

DL: implicit TBS signaling with 1BQAM _UL: Transmission using RV2
Di.: implicit TBS signaling with 84QAM UL: Transmission using RV3

30
31

Table 7

The basic idea of the invention is further extensible by using other conditional parameter
values additionally to the transport format (e.g. MCS index) and CQI trigger. This enables

even higher efficiency of resource utilization.
A further embodiment of the invention will now be described in the following.

The control channel signal contains information on resource blocks used for the
transmission from the terminal to the base station on the PUCCH. The transmission of
the channel quality indicator CQI using the predetermined mode defined above is to be
triggered by the terminal only in case the information on the resource blocks indicates a
number of resource blocks that is smaller or equal to a predetermined resource block

number.

indeed, the signalling of CQl-only mode is advantageous for small resource bilock
assignments, since the coding rate for large resource block assignments CQi-only would
become unnecessarily low. Hence, according to this embodiment of the invention, the
terminal shall transmit a CQl without multiplexing with user data only for a small number

of resource block assignments.



502 11758 9 (DL) 2 679 1.3262 9 (UL without Cal trigger) 2 679 1,3262 9 (U L with 001 trigger)
COl-only transmission= no data) 10 4 340 1.3262 11 4 378 1 4766 12 4 434 1.69535 13 4
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An example will be presented in the following for illustration purposes by referring to
Table 8. In this example, the RV parameter is selected to be 1 as illustrated above. Even
though 10 resource blocks is chosen herewith, this is meant only for exemplary purposes

and any other value could be chosen instead.

MCS Index Interpretation
0-28 as before (MCS/TBS, ..)
29 DL: implicit TBS signaling with QPSK

UL, CQI Trigger Set, <=10 RBs assigned: CQi-only transmission (=no data)
UL, CQI Trigger Set, >10 RBs assigned: Transmission using RV1, mulitplexing of data and CQ
UL without CQI Trigger: Transmission using RV1

DL: implicit TBS signaling with 16QAM UL.: Transmission using RVZ
DL.: impiicit TBS signaling with 64QAM UL: Transmission using RV3

30
31

Table 8

As apparent from Table 8, the transmission of a CQil-only is triggered by the terminal
only when the CQI trigger signal is signalled and the RV is set to 1 (corresponding to
MCS index value of 29) and if the number of assigned resource blocks is smaller than or
equal to 10. In case the number of assigned resource blocks is larger than 10, even if the
CQl trigger signal is signalled, the terminal will not transmit a CQl-only but will transmit
the CQI report along with multiplexed data, using, for example, the redundancy version

parameter having a value of 1.

Furthermore, a UE experiencing good channel conditions, i.e. being assigned a large
MCS, is likely to be ailocated a iot of Resource Blocks, so that it is preferable to not lose
flexibility for those cases by interpreting such a signal as meaning CQl-only.
Consequently, it may be preferable to use the cases where a number of Resource
Blocks are allocated to a terminal greater than a predetermined threshold Resource
Block value and an MCS value that is representing a spectral efficiency below a
predetermined MCS or spectral efficiency threshold value to signal a CQi-only

transmission.



490 1.9144 14 4 553 2 1602 15 4 615 2.4063 "6 4 658 2.5654 6 43E 2.5684 46 6 466 2.7305 19 6

517 3.0264 20 6 557
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An alternative embodiment of the invention will now be presented in the following by

referring to Table 9, which, instead of using the predetermined RV parameter value, and

preferentially the RV1 entry, proposes to use one of two transport formats, i.e. MCS

indexes signalizing the modulation and coding combination, in the example of Table 9,

that have an identical spectral efficiency.

Table 9

MCS Index modulation ) f..coding rate x 1624 ]| efficiency
0 2 120 0.2344
1 2 157 0.3057
2 2 183 0.377
3 2 251 0.4893
4 2 308 0.6016
5 2 37¢ 0.7383
6 2 449 0.877
7 2 528 1.0264
8 2 602 1.1768
9 (DL 2 678 1.3262
9 (UL without 2 679 1.3262
CQ!trigger)
9 (UL with CQ! CQi-oniy transmission (=no data)
trigger)
10 4 340 1.32862
11 4 378 1.47686
12 4 434 1.69535
13 4 480 1.9141
14 4 53 2.1602
15 4 616 2.40863
18 4 558 2.5884
17 <] 438 2.5684
18 & 468 2.7305
18 8 517 3.0264
20 & 567 3.3223
21 6 818 3.6123
22 6 566 3.9023
23 & 718 4.21285
24 & 772 4.5234
25 6 §22 4.8183
28 8 873 51152
27 & 910 5.33485
28 6 948 5.5547
29 DL: Implicit TBS signaling with QPSK
UL: Transmission using RV 1
30 DL: Implicit TBS signaling with 16QAM
UL: Transmission using RV2
31 DL: Implicit TBS signaling with 64QAM
UL: Transmission using RV3
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As apparent from Table 9, the MCS entries 9 and 10 have an identical spectral efficiency
of 1.3262. Further, the MCS entries 16 and 17 each have the same spectral efficiency of
2.5684. Such overlapping entries (in terms of spectral efficiency) are foreseen, since a
higher modulation scheme is more beneficial in a frequency-selective environment (see
3GPP RAN1 meeting 49bis R1-073105, “Downlink Link Adaptation and Related Control
Signaliing” for more details).

The transmission of an independent CQ! report without multiplexed data is more
advantageous for small resource block assignments, where the channel is rather fiat.
Hence, an MCS entry representing a higher-order modulation scheme with the same
spectral efficiency as an MCS entry representing a lower spectral efficiency should be
replaced. For example, with respect to Table 6, the respective “upper” MCS entry, i.e. 10
or 17, should be replaced.

The transmission of a CQI report with multiplexed data costs Uplink data redundancy. in
order to multiplex data and CQI, some redundancy that is added for the data part by
means of forward error correction coding has to be taken out to make room for the CQl.
Obviously, the more redundancy is added, the easier and less notable is it to take out a
few bits for the to-be-multiplexed CQ!. The “upper” entries have more redundancy to
offer than the “lower”, so it is less likely that a “lower” entry can support multiplexing a
CQI report with data efficiently. In extreme cases, the added redundancy for the data
could be smalier than what is necessary for a CQl. In such a case, multiplexing CQl
could raise the resulting coding rate for the data above 1, since it is not sufficient to
remove added redundancy, but systematic information has to be removed. This would
result in an automatic transmission failure for the data, since the receiver cannot
reconstruct the whole data from the received information. Therefore, an MCS entry that
offers more redundancy than another MCS entry is preferably replaced to be used for a
CQl-only transmission. Consequently, in relation to Table 6 the “lower” MCS entries 9 or
16 can be advantageously replaced and used for the transmission of a CQI report

without multiplexed data.

Furthermore, the embodiment described with respect to Table 8 can be applied and used
in combination with the embodiment described with respect to Table 9.
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Instead of using the predetermined RV parameter, and preferentially the RV1 entry, as
described in the embodiment above, an MCS entry associated with a high code rate is
used, according to the present embodiment, for reporting a CQ! report only. As apparent
from Table 10, the selected MCS entry 28 is associated with a code rate that is equal to

or larger than a predetermined code rate.

indeed, multiplexed CQI costs Uplink data redundancy. Since an MCS entry that offers a
high code rate provides very little redundancy, multiplexing a CQl report with data at
such a high code rate is relatively expensive, as already mentioned herein before.
Consequently, according to this embodiment of the invention, an MCS entry associated
with a high code rate such as the MCS entry 28 in Table € can be advantageously
replaced and used for transmitting a CQ! report only without multiplexing with data.

Furthermore, the embodiment described with respect to Table 8 can be applied and used
in combination with the embodiment described with respect to Table 10.

in accordance with the present invention, also another parameter can be additionally set
to signal the desired CQI reporting mode, preferentially the signalling of an independent
CQI report. Examples of other possible parameters could be, among others, an antenna
parameter (MIMQO), a HARQ process number, a Constellation Number of a Modulation or

another parameter.

in another embodiment, a CQl-only report may be signalied by using multiple signals,
e.g. in time or frequency domain. For example, setting the CQI trigger in two consecutive
sub-frames could trigger a CQl-only report. As another exampie, assigning an MCS entry
assigned with a low spectral efficiency to a terminal in consecutive sub-frames can be

used to trigger a CQl-only report.

in another embodiment, the MCS entry replaced to trigger a CQl-only report in
conjunction with a set CQI trigger signal is selected depending on different terminal
capability classes. Generally, a communication system supports different classes of
terminal capabilities. For example, some terminals may not support the transmission of
64-QAM in the uplink. Consequently, for such terminals any MCS associated with a
modulation scheme of 64-QAM is usually meaningiess. Therefore, for such terminals a
set CQI trigger signal in conjunction with an MCS entry which is not within the scope of
the terminal's capability can be used to trigger a CQl-only report. Terminals that support
the full scope are preferably employing any of the other embodiments described herein.
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in the previous embodiments, the term “predetermined” is used to describe e.g. a value
with a special meaning that is known to both sides of a communication link. This can be
a fixed value in a specification, or a value that is negotiated between both ends e.g. by

other control signalling.

in the following, the amendments to the Hybrid Automatic Repeat reQuest (HARQ)
operation induced by the definition of the control channel signalling according to the

invention will be presented.

Since the triggering of a CQI-only report prevents the PUSCH from being used for data
transmission in the usual way, the HARQ operation is influenced as well. First, the
principles governing HARQ operation in uplink will be summarized. Then, an amended
HARQ protocol operation according to the invention will be described.

A Physical HARQ Indicator CHannel (PHICH) carrying ACK/NACK messages for an
Uplink data transmission may be transmitted at the same time as a Physical Downlink
Command CHannel PDCCH for the same terminal. With such simultaneous
transmission, the terminal follows what the PDCCH asks the terminal to do, i.e. performs
a transmission or a retransmission (referred to as adaptive retransmission), regardiess of
the PHICH content. When no PDCCH for the terminal is detected, the PHICH content
dictates the HARQ behaviour of the terminal, which is summarized in the following.

NACK: the terminal performs a non-adaptive retransmission, i.e. a retransmission on the

same uplink resource as previously used by the same process

ACK: the terminal does not perform any Uplink (re)transmission and keeps the data in
the HARQ buffer for that HARQ process. A further transmission for that HARQ process
needs to be explicitly scheduled by a subsequent grant by PDCCH. Until the reception of

such grant, the terminal is in a “"Suspension state”.

This is illustrated in the following Table 11:
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HARQ feedback
seen by the UE see:DbC(t::e UE UE behaviour
(PHICH) y
ACK or NACK New Transmission New transmission according to PDCCH
o Retransmition according to PDCCH
ACK or NACK Retransmission (adaptive retransmission)
No (rejtransmission, keep data in HARGQ
ACK None buffer and a PDDCH is required to resume
retransmissions
NACK None Non-adaptive retransmission
Table 11

The Uplink
requesting a ,CQI-Only“ amended according to the invention will now be described.

HARQ protocol behaviour corresponding to the reception of a PDCCH

Upon reception of a control channel signal requesting the transmission of an
independent CQI report, the terminal considers the received CQl-only carrying PDCCH
as an ACK and goes into “suspension state”. The terminal does not perform any Uplink
(re)transmission from the MAC point of view and keeps the data in the HARQ buffer, if
any data is pending for retransmission. A PDCCH at the next occurrence of the HARQ
process is then required to perform a retransmission or initial transmission, i.e. a non-
adaptive retransmission cannot follow. in this way, the behaviour of a CQi-only on the
PDCCH is treated by the UE in the same way as an ACK on the PHICH without a
PDCCH.

The amended HARQ protocol operation at the terminal is summarized in the foliowing

Table 12;
HARQ feedback
seen by the UE see:gcfr:e UE UE behaviour
(PHICH) Y
ACK or NACK New Transmission | New transmission according to PDCCH
_— Retransmition according to PDCCH
ACK or NACK Retransmission (adaptive retransmission)
No (re)transmission, keep data in HARQ
ACK None buffer and a PDDCH is required to resume
retransmissions
NACK None Non-adaptive retransmission
No (re)transmission, keep data in HARQ
ACK or NACK “CQI-Only” buffer and a PDDCH is required to resume
retransmissions

Table 12
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Next, the operation of the transmitter of the control channel signal according to one of the
various embodiments described herein and the receiver thereof will be described in
further detail, thereby exemplarily relating to the case of downlink data transmission. For
exemplary purposes a mobile network as exemplified in Fig. 5 may be assumed. The
mobile communication system of Fig. 5 is considered to have a "two node architecture”
consisting of at least one Access and Core Gateway (ACGW) and Node Bs. The ACGW
may handle core network functions, such as routing calls and data connections to
external networks, and it may also implement some RAN (Radio Access Network)
functions. Thus, the ACGW may be considered as to combine functions performed by
GGSN (Gateway GPRS Support Node) and SGSN (Serving GPRS Support Node) in
today's 3G networks and RAN functions as for example radio resource control (RRC),

header compression, ciphering/integrity protection.

The base stations (also referred to as Node Bs or enhanced Node Bs = eNode Bs) may
handle functions as for example segmentation/concatenation, scheduling and allocation
of resources, multiplexing and physical layer functions, but also RRC functions, such as
outer ARQ. For exemplary purposes only, the eNodeBs are illustrated to control only one
radio cell. Obviously, using beam-forming antennae and/or other techniques the

eNodeBs may also control several radio cells or logical radio cells.

fn this exemplary network architecture, a shared data channel may be used for
communication of user data (in form or protoco! data units) on uplink and/or downiink on
the air interface between mobile stations (UEs) and base stations (eNodeBs). This
shared channel may be for example a Physical Uplink or Downlink Shared CHannel
(PUSCH or PDSCH) as know in LTE systems. However, it is also possible that the
shared data channel and the associated control channeis are mapped to the physical
layer resources as shown in Fig. 2 or Fig. 3.

The control channel signals/information may be transmitted on separate (physical)
control channels that are mapped into the same subframe to which the associated user
data (protocol data units) are mapped or may be alternatively sent in a subframe
preceding the one containing the associated information. In one example, the mobile
communication system is a 3GPP LTE system, and the control channel signal is L1/L2
control channel information (e.g. information on the Physical Downlink Control CHannel -
PDCCH). Respective L1/L2 control channel information for the different users (or groups
of users) may be mapped into a specific part of the shared uplink or downlink channel, as
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2009/13%5‘%%!?‘0;@5’529%0%09%%”18 herein. A user equipment (UE) may be considered one

example for a mobile station and refers to a mobile terminal for use in 3GPP-based
networks, such as LTE. Moreover, the terminal is not limited to a mobile station, it can

be, e.g., a PC card or a fixed access point of another system.

In the previous paragraphs various embodiments of the invention and variations thereof
have been described. It would be appreciated by a person skilied in the art that
numerous variations and/or modifications may be made to the present invention as
shown in the specific embodiments without departing from the spirit or scope of the

invention as broadly described.

It should be further noted that most of the embodiments have been outlined in relation to
a 3GPP-based communication system and the terminology used in the previous sections
mainly relates to the 3GPP terminology. However, the terminology and the description of
the various embodiments with respect to 3GPP-based architectures is not intended to

limit the principles and ideas of the inventions to such systems.
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compression, ciphemn@irirgitly Moked®origgered by the at least one terminal based on the

channel quality indicator trigger signal.

2. A method for use in a communication system, said method comprising the

following steps performed by a terminal of the communication system:

receiving, from a base station of the communication system, a frame of
physical radio resources comprising a control channel signal destined to the

terminal,

wherein the control channel signal comprises a predetermined transport
format and a channel quality indicator trigger signal for triggering a
transmission of a channel quality indicator by the terminal to the base station,
wherein said transport format is a predetermined format for user data
transmission by the at least one terminal to the base station and said control
channel signal indicates a predetermined mode for reporting the channel

quality indicator to the base station,

said method further comprising transmitting a channel quality indicator to the
base station using the indicated predetermined mode, wherein the channel
quality indicator ‘transmission is triggered based on the channel quality

indicator trigger signal.
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channels are mapped to the physical layer resources as shown in Fig. 2 or Fig. 3. The control channel
signals/information Thay aettratsautieding teparatedplrysical) towtrdl cwaerets that argicasgaped into

the same subframe, t%&&'g%?ﬁxi“‘eeda}ﬁSSQ%??ﬁ%%n a?f?‘e@ﬁ%@r‘f%@?g@%@%?@gﬁ&? g‘%ﬂ%ﬁ%ﬂ&&ﬁkﬁy be

. .rFr .
alternatlvely sent In"a subtrame precedlng the one”containing Information. In one

example, the mobilehemirhLAtiedtionsjeaton FerOBGRPMIER sykbeieimiitharsiadist Hg!signal is
L1 /L2 control chanpedifforaiatian (¢ @ befarmataenbhenZhusisasDsuninnranisolie idagnel -

PDCCH). Respective L1 /L2 control channel information for the different users (or groups of users)
may be mapped inftS4 P LR YARUR é('gﬂéYg% ($FhR3? downlink channel, as WO
2009/135574PCT/EP2009/002422 31 exemplarily shown in Fig. 2 and 3, where the control channel
informatién of the differengthosraesordippda @ efidaart bita AdoWARRRISIPE RRSLBHMIAGIE). Another

embodiment of the jRyRRUANERIALRSHBiEARENR|esaaRtR QY afdReAbeNe FessriBed igdinugata
embodiments usingﬁhardware and so%vare. tis {eco%:]ized, tgitt e various erpbbodi ents of the
invention may be i ﬂf@ﬁ%ﬂiﬁio& B@r ik 3?19 e b“ﬂﬂ?{a e Sée(Br %S ?55'.8 885{ ting
device or processomdiagtfor teaxmsnydsibe etrer jlgoesedyctss ot atigitansigranpracéssers (DSP),
application specifica 88@#&%8@%@4’%&@ré%ﬁﬂ%%@@h'ﬁagéme%@ys (FPGA) or other
programmable logic devices, etc. The various embodiments of the invention may also be performed or
embodied by a comﬁinatior\ff these devices. Further, tHe varigus em otdirm%ntg of }he ir}vg‘rgtion may
also be implemente By’ﬂ% ch% 3 Wgréorr? Alled, W R Bre &R EN R y X prc%?:éjsesgr or directly in
hardware. Also a coedomdaiey ofesoitwaaraneiafescarasrohdedivaertdphaiarestatopionatndeipossible.
The software modules ntg; siored PR AN YJinRAhicomputer readable storage media, for example
RAM, EPROM, EEPROM flash memory, registers, hard disks, CD-ROM, DVD, etc. Furthermore, it
should be noted that the teyms terminal, mobile terminal, MS and mabile station are used as synonyms
herein. A'user equi?)[tr%eerﬁ??@gsj nalgcf/ ’@r‘c%n}]%iéfg?e8p;%‘8"é‘>?ai§ e for: %‘%%Bi%%tg{%%%rw 'rr(‘a?grs to a
mobile terminal for t1eespcBGPPIBhikdaletivoriasnengraurA ity b teananothio fedifnaR ¥eNaot limited to
a mobile station, it camBepR&rafdiei6Aty. or a fixed access point of another system. In the previous

paragraphs various embodiments of the invention and variations thereof have been described. It would

be appregiated by aperson,skilled in the art that nymerous variations an Ifi ay be
made to tgﬁe preser?{ E’)r?vgﬁ?gﬂdag Cs%oorévnr‘l ﬁ?hg%p%%iﬁ%'énrﬁb% .%)r%n sﬁ?vﬁﬁ?é%%%ﬁ%%%%réﬁ the spirit
or scope of the invéransper froadlysdesiasted amsne adre 3likthelr heneBor dormEds Glughe that

embodiments haveihee isiaes iy ERAHREED Pad S0 beeRsk GOTRBALRISRIO Wity efB dnddfe

terminology used in the previous sections mainly relates to the 3GPP terminology. However, the
terminology and thd# ﬁﬂﬁsh‘%ﬂh@'@&ﬁm@%%Sﬁﬁ’ﬁé'ﬁ‘@%t%" S[f28t to 3GPP-based architectures
is not intended to limit the principles and ideas of the inventions to such systems. WO
2009/135574PCT/EP200sihod 8ccarming tot e el Slhafteins i dadionsejrierths srhtrecrhre!

Background sectior;ghavesmaiyendaddadsesicrdymiecstantrsasaasily #leBrepasHisrexemplary

embodiments described herein and should not he understood as limiting the invention to the described
specific implementa{hSn‘@tO%B%co&esg‘?rgw&aﬁ?c%%%sb ﬁ\sﬁgt 5‘&1(9388;1% uﬁrl%ré?%ﬁ %gpwgfrk?he
Nevertheless, the iriprovehgeaiiypiroficated tringithmarebetesadisdappliedsitotire tighieatioaly
described in the Teghnigal BagkOrpnd S5k RHENRISEArE: toeROCRBIREE INKERTIS rogy be also
readily used in the LIE RAN currently discussed by the 3GPP. WO 2009/135574PCT/EP2009/002422
33 CLAIMS 1. A mé&BSYRS BIBYSittA R Gh AN RIHR AR e fieroR e SRRV EE AP ing the
following steps perfoumedrby a base station of the communication system: generating a control
channel signal comprising a transport format and a channel quality indicator trigger signal for triggering
a transmiggion of a ghprraedigtishtedsiratag by at least one terminal to the base station, and
transmitting the generated control channel signal to at least one terminal, wherein said transport
format is a predetermined format for user data transmission by the at least one terminal to the base
station and said control channel signal indicates a predetermined mode for reporting the channel
guality indicator to the base station, wherein the channel quality indicator transmission is to be

triggered by the at least one terminal based on the channel quality indicator trigger signal. 2. A method
faririce in 2 commiinicatinn oevetem <aid method comnricina the followina etence nearformed hy a



WO 2009/135574PCT/EP2009/002422 34 3. The method according to claim 2, further comprising, in
case data are to be transmitted by the terminal to the base station, buffering said data upon reception
of said contrel@petanéssignal, and waiting for a signal from the base statidit BERFWY88UHng data
transmission. 4. The method according to one of laims 1 to 3, wherein the indicated predetermined
mode for reporting e ehaingehspmiy fodigaterasiamn apedotio otteanmal gsiglhig! icdivatis ingperting

mode, wherein the aperiodic.chann alify. indi . sitedindhe Allgastngeterminal
to the base station v%%ﬁ%pu%r{mfaf%%gﬁg%v#ﬁéu@%rpgé%’é{:&wﬁ rﬁaégﬁgd%cor‘ Ing to or:eS %f cllagms 1to 4,
wherein the predetéranistaissiemsperefennat aaiitutiodisaion byriiegsi oo PR O PEEser data
retransmission by tggagtg,g’egﬁgone terminal, wherein the channel quality indicator transmission is to be
triggered by the at least one terminal for a predetermined value of the redundancy version parameter.
6. The method according to. claim 5. wherein th ermi I the sadundanay ¥ession
parameter correspgﬁacpss?%'%nr%&%a asnf:gyr \%rré?%nmgtq&%r%g%ﬁ%%%y@gg for data refransmission. 7.
The method accordiggsteoateoniialms 1 to 4, wherein the predetermined transport format is selected
among a plurality of transport formats having a same spectral efficiency. 8. The method according to
one of claims 1 to 4yndtereindie predeietmioedatraaspomiaiatatrisres e tbedanfonguagiuriey of
ransport formats sych that the, selesled ALdPISIORANANINRE (tmatisarsnrialeh Wghapode rate
e :

that is equal to or Iargg?'man ap ermined code rate. e method according to one of claims 1
to 8, wherein the cotitapinehzaigRasigisatentaiieARPMANGA JRIERJAFcEEBRIERE L?@@d%?ﬂ‘i@‘
transmission from t'&%aﬁﬁﬁﬁﬁiéﬁl@rtﬁémk@lﬂ%@%mﬂ,Sﬁﬁ@f%irﬁﬂﬁetf@wﬁﬁkﬁ@ndt‘@iw ifdieahannel
quality indicator using the,predetermir}gad mode is to b&tri%gqredton}y irgeg%slg §at)igsjgf r@a{pen on the
resource blocks indiEASRETRM el PR UFEERI Sk that s R R oL 16 & Bredeterined
resource block numitemid. qubiisersiatabor, toggrsgrgl. WO 2009/135574PCT/EP2009/002422 35
generating means for generating a control channel signal comprising a transport format and a channel
quality indigator triggge Yigsashatibioassiiairdranamission aharehatiebgsaliiaindicatatibptat least one
terminal to the base station, and tranfhmittigeg?me ns fo(g tqanssngttticpg the generated control channel
signal to at least onfé’t%’fﬁﬁﬁtﬁ,t%@%t PEAIF AR5 R0R P0MRL A predetermined format for user data
transmission by the at least one terminal to the base station and said control channel signal indicates a
predetermiied mod@ feFPERbraAERISIERannel quality indicator to the base station, wherein the
channel quality indicator transmission is to be triggered by the at least one terminal based on the
channel quality indicateiviriggeesign@l: fdcefeghdserstationeastadieting toachsirnfl HhywiselaRdibe base
station is adapted 9 gyeuLE 16 MENALLEAR AR SRR AR Adssiial comprising:
receiving means for receiving, from a base station, a frame of physical radio resources comprising a
control channel signal destingd to the terminal, wherein the control channel.si ompri a
predetermined tranSoFF88inh eta??d‘gofhé& e %]Ytljglﬁ;[%'né'l%@t%rr'stﬁ%gaer%ﬁ%%e%tlefgﬁ t%r%ggg?%gégén
transmission of a cHarmet qamdityandivanoebyauaditerinidiaster thisidesse siafion, farhdrigiassiig tansport
format is a predetergpined farmabior Useh A3 G URDSRIRSIRN By the akitAst enemtepmisaligitie base

station and said control channel signal indicates a predetermined mode for re?](értinqéthe chaignel

quality indicator to thO®ERe SRiflof2RsRPEEr AR UIRhAr REHFIRMY BAnSIRARJoheds it
transmitting a channel rsakbidndigater to thesbase stativalginydtmsrsditatiod predsaenpmcomode,

wherein the channel guality indicator transmission | } ﬁéﬁdrﬁé‘ﬁgdf&“ q-@;uqﬁgqyﬁg%gpdicator

trigger signal. WO fgaﬂigs%%%gﬂét‘?%éog/ck%%ﬂ%g gg 14. A compute%%aclia le medium for storing
instructions that, whewaéliodieatonta throeesesiadica base station, cause the base station to: generate
a control channel signal comprising a transport format and a channel quality indicator trigger signal for

triggering a transmissipntediaire done ooadityrisidis atamdoyitin b ast arsefte tnaimsihitiitgesbalsansigition, and
wansmit the generated eonitgl channelaldnald alerskane R Mgl Brel AR HansRgdLormat i

a predetermined format ruser data transmission by the at least one terminal to the base station and
said control channeMéigrRiNideRcales peh ARl IRdERIoh §a8 3BT TERB MY gae Gt RARE Y Rl fhdicator

to the base station, whatgin dhainannelauaigséndigatar transmission is to be triggered by the at least
one terminal based on the channel quality indicator trigger signal. 15. A computer-readable medium for

storing insfguctions hal, AR EGXSRUEHAG 3P ASFRSARONIERTHN Hle CRuSRSS 1 RIABIE 1o

execute the method steps of one of claims 3 to 9.



receive, from a base station, a frame of physical radio resources comprising a control channel signal
destined to the terminal, wherein the control channel signal comprises a predetermined transport

format and awbanoel guality indicator trigger signal for triggering a transmissiarpedosv@izaenel quality
indicator by the terminal to the base station, wheréi said transport format is a predetermined format

for user dafa transmissinn, e e AldBRSHRRRIRTBINAbIM IR ARSAISIATPRAIhEAId sl dannel

signal indicates a predetermined mode for reporting the channel quality indicator to the base station,
and transmit a charﬁ@[?ﬁ?éﬁ@fiﬁﬁc%ﬁ?ﬁ?ﬂ@%&?g%%’ﬁ&?ﬁ%ﬁﬂ?ﬂ%ﬁrﬁl icated predetermined mode,

wherein the channel quality indicator transmission is triggered based on the channel quality indicator
trigger signal. generate a control channel signal comprising a transport format and a

channel quality indicator -trigger signal for triggering a transmission of a
channel quality indicator by at least one terminal to the base station, and

transmit the generated control channel signal to at least one terminal,

wherein said transport format is a predetermined format for user data
transmission by the at least one terminal to the base station and said control
channel signal indicates a predetermined mode for reporting the channel
quality indicator to the base station, wherein the channel quality indicator
transmission is to be triggered by the at least one terminal based on the

channel quality indicator trigger signal.

15. A computer-readable medium for storing instructions that, when executed on

a processor of a terminal, cause the terminal to:

receive, from a base station, a frame of physical radio resources comprising a

control channel signal destined to the terminal,

wherein the control channel signal comprises a predetermined transport
format and a channel quality indicator trigger signal for triggering a
transmission of a channel quality indicator by the terminal to the base station,
wherein said transport format is a predetermined format for user data
transmission by the at least one terminal to the base station and said control
channel signal indicates a predetermined mode for reporting the channel

quality indicator to the base station, and

transmit a channel quality indicator to the base station using the indicated
predetermined mode, wherein the channel quality indicator transmission is

triggered based on the channel quality indicator trigger signal.



