Control Channel Signalling For Triggering The Independent Transm ssion O A
- Channel Quality Indicator FIELD OF THE I NVENTI ON The invention relates to a
nmet hod for providing control signalling in a comruni cati on system
conprising a base station and a termnal, said nethod being performed by
said base station. Further, it relatles to a method perforned by said
termnal. Moreover, the invention provides a correspondi ng base station and
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It should be noted, that nulti pl exi ng of | ocalized node and distributed
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Duration of assignnent 2-3 The duration for which the assignnent is valid,
coul d al so be used to control the TTI or persistent scheduling. 6 Cat.
2 (transport format) Miulti-antenna related informati on FFS Cont ent depends
on the MEMJ beam form ng schenmes selected. Modul ation schenme 2 QPSK,

16QAM 64QAM I n case of nulti-I aye? transm ssion, nultiple instances may

be regy frdsspBayy hZEyutlot @sﬁtﬁ'z%rmoubﬂg engePhBelts fPdul ation
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schene an assi gned resource units [c. I'n case of
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consist out of 800 subcarriers with a subcarrier spacing of 15 kHz. The 800 subcarriers
may then be grouped into 50 subbands (a 12 adjacent subcarriers), each subband
occupying a bandwidth of 180 kHz. Assuming, that a siot has a duration of 0.5 ms, a
resource block (RB) spans over 180 kHz and 0.5 ms according to this exampie.

In order to exploit multi-user diversity and to achieve scheduling gain in frequency
domain, the data for a given user should be allocated 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 channe! conditions. Therefore, it may be necessary {o transmit such Channel
Quality Indication (CQI) 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 (PM!) and a Rank indicator (R1}). Such
CQt, PMI, RI therefore should represent the conditions that are applicable to the

downlink transmission, i.e. from a base siation to at ieast one terminal.

An example for a localized mode channe! 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 contro| signaiing) 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 allocated on multiple resource blocks,
which are distributed over a range of resource blocks. In distributed mode a number of
different implémentaﬂon 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 possible
exemplary implementation options may be found in 3GPP RAN WGH#1 Tdoc R1-082088,
"Comparison between RB-level and Sub-carrier-level Distributed Transmission for
Shared Data Channel in E-UTRA Downiink", August 2008 (available at
http://www.3gpp.org and incorporated herein by reference).



3 Indicates the hybrid ARQ process the current transm ssion is addressing.
. Redundancy version 2 To support increnental redundancy. New dat a
indicator 1 To handl e soft buffer clearing. |f synchronous hybrid ARQ is
adopt ed Retransm ssion sequence nunber 2 Used to derive redundancy version
(to support increnental redundancy) and 'new data indicator' (to handle
soft buffer clearing). Table 'l Uplink Data Transm ssion Simlarly, also
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Logically, this can be understood as allocating different users.

L1/L.2 Control Signaling

In order to provide sufficient side information to correctly receive or transmit data in
systems employing packet scheduiing, so-called L1/L2 contrel signaling (Physical
Downlink Control CHannel - PDCCH) needs to be transmitted. Typical operation
mechanisms for downiink and uplink data fransmission are discussed beiow.

Downliink Data Transmission

Along with the downiink packet data transmission, in existing implementations using a
shared downiink 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 controt signaling typically contains information on the physical resource(s) on
which the downlink data is fransmitied {(e.g. subcarriers or subcarrier blocks in case of
OFDM, codes in case of COMA). This information aliows 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 severa! possibilities o indicate the transport format. For example, the
transport block (TB) size of the data (payioad size, information bits size), the Modulation
and Coding Scheme {(MCS3) ievel, the Spectral Efficiency, the code rate, etc. may be
signaled fo indicate the transport format (TF). This information (usually together with the
resource allocation) allows the mobile stafion (receiver) to identify the number of

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



There are several different flavors how to exactly transmt the information
pi eces nmentioned above. Mreover, the L1 /L2 control information may al so
contain additional information or nay omt sone of the information. For
exanpl e, the HARQ process nunber may not be needed in case of using no or a
synchronous HARQ protocol. Simlarly the redundancy and/or constellation
version may not be needed, if for exanple Chase Conbining is used (i.e.

al way sistrioguisbiore theddmdatropatghimboand dhetddcodingonrocessi bn spmet pagesnitet ed) or
if th constellation versions is predefined.
Anothz?aﬁggﬁgﬁﬁhaﬁe gug%&ggés th y include power control information in
the control S|gnaI|ng or M MO (nultl le in - multiple output) related

cont r ob afigifior imsystams stpiPyirg Bvlyrid pRe- EWdR Hﬂrﬁ%srﬁmnaim My H9S Oref
e .
or miPrmie Sl Ythfl s LR I @RERGH hyeh Ol PR ol AR Aabasmt | on
trans musmeorwhsqﬁaalto\n@rthalmomie stétéoni infidgnidt th@d%yhr@tﬁb%mabme@s reeywitieh fiegnal ed
- sy | 8. 1 t
oni v e s h{HER e Xedlint LR, ABU L o dEQInGKAP Son Pt R AT 1Y)
trans r’w idenﬂiycfdhdﬁramrylﬁsmhés aolsW packehel oretizapmtEdarckanahcsa (graindamey
t i nk.
i oh gy bRl Bh; 2he HERRERASD befo |ARPOR REALREIR bRl Ll "
whi ch the opobitsl eietios, siignial éld\% tedendowy| velsidrs it ypdashl{feguaedefirgde-i ssue
dd I d h
i R S L R I

t abl e deelcowiagidgbl e 2) illustrates an exanple of a L1/ L2 control channel
signal structure for uplink scheduling as known from 3GPP TR 25. 814 (see

secti = f. I lpaggq

assi g%f%‘%ﬁéagafﬁ%[%ﬁgﬁ?pg %Q W"f@%‘ﬂsu chtli s ?hljeiE wltr grou of UE

f or whdletiifitinge the amobils $tatiemdisd recmatnccéw&@mfelntmgm@m ndh ctypissl whi ch
uplin ; ocal i g for
upl i RERAAERS i EERil (FLE 16 btk e crl? (cleié Bl R B0

whi ch thé]duﬁb&icgnm@nsighe!ingalim chrdFhdo lmevarﬁrotbahenomhar patiess te.ngad i’ms contr ol
per si SYP {01 %%hedul ing, 'per process' operation, or TTlI length, is FFS, il
Transm ssion paraneters FFS The uplink transm ssion paraneters (nodul ation

schene, payload size, MMOrelated information, etc) the UE shall use. If
the UE establd balow f@%ﬁédﬂﬁ@é@& apf é;xqmiéetcrfaﬁslﬁéﬁ cpoirplachanngl sighelel d set s

det er ndAegirdfdr UBRAKNK dWiufly hORNOLARSROSEPDOFHTBE gl BesddEsdRYn 301 6l
— 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
_’_Sf indicates which (virtual) resource
w . . .
] ) units {(and layers in case of multi-
- Z Resource assignment FFS o
% 5 layer transmission) the UE(s) shall
© % demodulate.
o
gmg The duration for which the
. _ assignment is valid, could also be
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Uplink Data Transmission

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

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

Essentially, the L1/LZ control channel signal is partly simitar to the one for downiink

fransmissions. It typically indicates the physical resource(s) on which the UE shouid

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

of CDMA) and a iransport format the mobile station should use for uplink transmission.
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schedul ing grant, hereafter also called channel quality indicator trigger
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deafined.

Another variant may be to additionally include power control information in the contro!
signaling 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 mulfiple code words may be included.

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 station 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 signaied on the uplink and which proportion is signaled on the downiink is
typicaliy a design issue and depends on the view how much control shouid be carried out
by the network and how much autonomy shouid be left to 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 (see section 7.1.1.2.3 -
FFS = for further study);

Field Size Comment

1D (UE or group speqiﬁc) | 8-9] indicates the UE (or group of UEs)
for which the grant is intended

ce
assign




120 0. 2344 @QPSK 193 0.3770 4 OPSK 308 0.6016 5 QPSK 449 0. 8770 6 QPSK 602
- 1.1758 7 16QAM 378 1.4766 8 160AM 490 1.9141 12

indicates which uplink resources,
. FES localized or distributed, the UE is
Resource assignment .

allowed to use for uplink data

transmission.

The duration for which the

_ , assignment is valid. The use for other

Duration of assignment 2.3
purposes, .g., o control persistent

scheduling, ‘per process’ operation,

or TTl length, is FFS,

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

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

ik

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

Table 2

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

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

As indicated above, L1/L2 control signaiing has been defined for systems that are
aiready deploved 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 hitp://www . 3gpp.org) and Harri Holma and Antti Toskala,
“WCDMA for UMTS, Radio Access For Third Generation Mobile Communications”, Third
Edition, John Wiley & Sons, Lid., 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 nitp://www.3gpp.org), in HSDPA the
“Transport Format® (TF) (Transpori-biock size information (6 bits)), the “Redundancy and
Constellation Version" (RV/CV) (2 bits) and the “New Data indicator” {NDI} (1 bit) are



9 160AM 616 2. 4063 10 640AM 466 2.7305 11 640AM 567 3.3223 2 640A 666
3.9023 13 640AM 772 4 5234 4 640AM 873 5. 1152 '

9
signaled separately by in total 9 bits. !t should be noted that the ND! 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 (CQI)

The section 7.2 of 3GPP TS 36.213 “UE procedure for reporting channel quality
indication (CQI), precoding matrix indicator (PMI) and rank indication (RI)” Version 8.2.0,
March 2008 (availabie at hitp://www.3gpp.org) defines the reporting of Channe!l 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 multiplexing, 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, PMI, and RI reporting is periodic or aperiodic. A UE transmits CQI, PMI, and Ri
reporting on a Physical Uplink Control CHannel (PUCCH,) for sub-frames with no
Physical Upiink Shared CHannel (PUSCH) allocation. A UE transmits CQl, PMI, and Rl
reporting on a PUSCH for those sub-frames with PUSCH aliocation for

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

b} PUSCH transmissions with no UL-SCH (Upiink Shared Channel).

The CQ! transmissions on PUCCH and PUSCH for varlous scheduling modes are
summarized in the following Table 3, which shows the physical channels for aperiodic o
périodic CQI reporting:

Scheduling Mode Periodic CQl reporting | Aperiodic  CQIl  reporting
channeis channel
Freguency non-selective PUCCH PUSCH




15 640A 8 5.5547 Table 5 Precoding Matrix Indicator (PM) definition For

- closed-1oop spatial multiplexing transm ssion, precoding feedback is used
for channel dependent codebook based precoding and relies on UEs reporting
precoding matrix indicator (PM). A UE shall report PM based on the

f eedback nodes descri bed above. Each PM val ue corresponds to a codebook
index given in Table 6.3.4.2.3-1 or Yrable 6.3.4.2.3-2 of 3GPP TS 36.211:
"Evoljved Universal Terrestm@gciadi o Access (EUTRA); Physical channels and

nodul ati on". For open-I|oop spati al rruI ti pl exi ng transm ssi on, PI\/I reporting
is n suppborted——As-has—he Alha he—Phvsi-eal = Shar ed

T GT I Ubu MUUV\,, yal \ 92 U'JI I ||r\ ~
O%anneﬁre%%w&’eﬁﬁ’ﬁ be use aﬁ‘f%ﬁ%ransmt an aperli %‘E‘?QH report, whilch may
be trliggered by a special {bit (CO trigger) inithe Phy5|cal Downl i nk
Command Channel (PDCCH) grl@anisCisually, in case a data buffer at the UE is
non-enpty, user data and ¢O are rrulti pI exed wiith each other. 13 The PDCCH

cont ar-As—a—¥H-el-d—t-he—Modulatt+on cherre {(MES—tevets—rangrng——
exenplarily fromO0 to 31, as |IIustra?§d in Table 6 bel ow, which points to

arowin the MCS/ Transport Block Set (TBS) table. This exanple will serve
as a Haskse bah pehedidesdrpptiodio refortintewbniercciioin theysadne stibtftaoed, fite UEhe

resul tin TB and.. cod e fromthe entries in the MCS
tabl e Qﬁg E' g gr? %’?érg’trdgcnfgggﬂ%etsh%g%hg 5eks (RB). The nodifications
used depending on the allocation size, i.e. the nunber of allocated

r esourAperisidic/RsriodiceC @HPMI/EY Reportinge UsingePYBCH nplicity. MCS I ndex

nodul ation coding rate x..1824 efficiency Cooments Code Rate 0 2 120 0. 2344

fromCO table 0,1171875 2 157 0. 3057
A UE shall erform aperiodic CQl, PMI and R! reporting using the PUSCH upon

receiving an indication sent in the scheduling grant, hereafter also calied channel quality
indicator trigger signal. The aperiodic CQ! report size and message format is given by
the RRC (Radio Resource Control protocol). The minimum reporting interval for aperiodic
reporting of CQ! 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 CQ! and PMI and
corresponding Rl on the same PUSCH using one of the following reporting modes given
in Table 4 and described below:

PMI Feedback Type
No Pt
Single PMI | Muliiple PMI
g
& Wideband
'§ Mode 1-2
% (wideband CQl)
it
'S
UE Selected
g Mode 2-0 | Mode 2-1 Mode 2-2
5 {subband CQI)
73]
o
&




Average Efficiency 0.15332031 2 2 193 0.377 from 001 table 018647656 3 2
251 0, 4893 Average Efficiency 0.24511719 4 2 308" 0.6015 from CO table
0.30078125 5 2 379 0, 7393 Average Efficiency 0.37011719 6 2 ‘

11

Higher Layer-
configured
Mode 3-0 Mode 3-1 Mode 3-2
{subband CQI}
Table 4

Channel guality indicator {CQI} definition

The number of entries in the CQIl table for a single TX antenna is equal to 16, as given
by Table 5 represented below, which shows a 4-bit CQ!. A single CQl index corresponds
toc an index pointing to a value in the CQI table. The CQI index is defined in terms of a
channel! coding rate value and modulation scheme (QPSK, 16QAM, 84QAM).

Based on an unrestricted observation interval in time and frequency, the UE shall repont
the highest tabulated CQY index, for which a singlé PDSCH sub-frame could be received
in a 2-slot downlink sub-frame (aligned, reference period ending z siots before the start
of the first slot in which the reported CQI index is transmitied) and for which the transport
block error probability would not exceed 0.1.

CQl index | modulation coding rate x efficiency
1024

0 out of range

1 QOPBK 78 0.15823
2 QPSK 120 0.2344
3 QPSK 183 0.377C
4 QPSK 308 0.60186
5 QPSK 449 0.8770
& QPSK 602 1.1758
7 18QAM 378 . 1.4766“
8 1B6QAM 490 . 1.9141




449 0.877 from CO table 0.43847656 7 2 526 1.0264 Aver age Efficiency
+ 0.51367188 8 2 602 1.1758 from CQ table 0.58789063 9 2 679 1.3262 Average
Efficiency 0.66308594 10 4 340 1.3262 overlap 0.33203125

12
g 16QAM 616 2.4083
10 B40AM 458 2.7305
11 B4QAM 567 3.3223
12 B840AM 666 3.9023
13 BAQAM 772 45234
14 B4QAM 873 51152
15 B4QAM 948 55547
Tabie b

Precoding Matrix indicator {PMI) definition

For closed-ioop spatial multiplexing transmission, precoding feedback is used for
channel dependent codebook based precoding and relies on UEs reporting precoding
matrix indicator (PMD. 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 muiltiplexing
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 (CQI
trigger) in the Physical Downiink Command Channel (PDCCH) grant. Usually, in case a
data buffer at the UE is non-empty, user data and CQ/l are multiplexed with each other.



11 4 378 1.4766 from CO table 0.36914063 12 4 434 1,69535 Aver age
Efficiency 0.42382813 13 4 490 1.9141 from CQ table 0.47851563 14 4 553
2.1602 Average Efficiency 0.54003906 15 4 616 2, 4063
13
The PDCCH contains a field, the Modulation Code Scheme (MCS) level, ranging
ekempiarily from O to 31, as illustrated in Table 6 below, which points to a row in the
MCS/Transport Biock Set (TBS) table. This exampie 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

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

MCS Index modulation coding rate x 1024 | efficiency Comments Code Rate

0 2 120 0.2344 from CQI table 01171875
1 2 157 0.3057 Average Efficiency {.15332031
2 2 193 0377 1 4pm CQl table 0.18847656
3 2 251 00,4863 Average Efficiency 0.24511719
4 2 308 0.6048 trom CQf table 0.30078125
5 2 378 0.7383 Avesage Efficisncy 037011719
8 2 449 0.877 from CQI {able 0.43847686
7 2 526 1.0264 Average Efficiency 0.51367188
8 2 602 1.1758 from CQI table 0.58789063
g 2 679 1.3262 Average Efficiency 0.66308534
10 4 340 1.3282 overlap (.33203125
11 4 378 1.4768 from CQlI tabie 0.36914083
12 4 434 1685835 | Average Efficiency .42382813
13 4 480 1.8141 from GO tabie 0.47851583
14 4 553 2.1602 Average Efficiency 0.540038086
15 4 516 2.4063 from CQI table 06015625
16 4 658 2.5684 Averpge Efficiency 0.64257813
17 6 438 2.5684 overiap 0.42773438
18 & 486 2.7305 from CQ! table 0.45507813
19 & 517 3.0264 Average Efficiency 2.50488281
20 8 567 3.3222 from CQ! table 0.55371084
21 & 516 3.6123 Average Efficiency 0.6015625
22 5 586 3.8023 from CQ! table 0.65039063
23 B 718 4.21285 | Average Efficiency 0. 70214844
24 5 772 4.5234 from CQ table 0.75380625
25 & 822 4.8193 Average Efficiency 0.80273438
28 5 B72 51152 from CQH teble 085253806
a7 5 910 5.33485 | Average Efficiency (.88567188
28 ] 948 55547 from CQ table 0.82578125
28 DL Implicit TBS signaiing with QPSK UL Transmission using RV1

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

3 DL: implicit TBS signaling with 64QAM  UL: Transmisston using RV3

Table &

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 impilicitly used.

It is desirable to define a control signalling scheme, which aliows tc request a terminal to
transmit an aperiodic CQI report to a base station, wherein the report only contains CQ|
information, i.e. without multiplexing 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



from CQL table 0.6015625 16 4 658 2.5684 Average Efficiency 0.64257813 17 6
438 2.5684 overlap 0.42773438 18 6 466 2.7305 from CQ table 0.45507813 19
6 517 3.0264 Average Efficiency 150488281 20 s

14
station would have an improved control on the content and error resilience of the

aperiodic CQI report.

SUMMARY OF THE INVENTION

One cbject of the present invention is to suggest conirol signaling in a communication
system that aliows to trigger the independent transmission of a Channel Quality Indicator
by a terminal without spoiling resources. Further, a corresponding base station and
terminai are to be provided.

The object is solved by the subject matter of the independent claims. Advantageous
embodiments of the invention are subject matier of the dependent claims.

One main aspect of the invention is to use a selected transport format for CQi report in a
predetermined reporiing mode just in selected conditions. More generally, a controi
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 tfransport format is selected so that it has a minimum impact on the
systemn. The interpretation of the selected fransport format by the terminal depends on a
CQl trigger signal comprised in the control channei signal,

One embodiment 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 friggering a transmission of a
channe! guality indicator by at least one terminal to the base station, and transmitting the
generated control channel signal to at least one terminal, wherein said fransport format is
a predetermined format for user data transmission by the at least one terminal 0 the
base station and said control channel signal indicates a predetermined mode for
reporting the channe! quality indicalor to the base station, wherein the channel quality
indicator transmission is to be triggered by the at ieast one ferminal based on the

channel guality indicator trigger signal.



567 3.3223 from CQL table 0.55371094 21 6 616 3.6123 Average Efficiency
- 0.6015625 22 6 666 3.9023 from CQL table 065039063 23 6 719 4.21285 Average
Ef ficiency 0.70214844 24 6 772 4.5234 from COL table 0.75390625
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Another embodiment 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 recsiving, from a base station of the communication system, a frame of
physical radio resources comprising a control channel signal destined to the terminai,
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 signa! indicates a predetermined mode for reporting the
channe! 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 friggered based on the channel
quaiity indicator trigger signal.

According to an embodiment of the invention, in case data are {o 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 guality indicator is an aperiodic channel quality indicator
reporfing mode, wherein the aperiodic channei quality indicator is to be transmitied by
the at least one terminal to the base station without multipiexing 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 friggered 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 o 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 piurality of transport formats having a same speciral efficiency.



25 6-822 4.8123 Average Efficiency 0.80273438 26 6 873 5.1152 from CO =
. tabl e 0.85253906 27 16 910 5.33495 Average Efficiency 0.88867188 28 29 6948
DL: Inplicit TBS signaling with ORBSUL: Transm ssion 5.5547 using from CO
table RV1 0.92578125 30 DL: Inplicit TBS signaling with 160AMJL:
Transm ssi on using RV2 >
>

According to yet another embodiment of the invention, the predetermined transpon

format is selected among a piurality 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 fo be triggered only in case said information on the resource
blocks indicates a number of resource blocks that is smaller or equal to a predstermined
resource block number,

Another embodiment of the invention provides a base station, comprising generating
means for generating a control channel signal comprising 2 transport format and a
channel guality indicator trigger signal for triggering a transmission of a channel quality
indicator by at least one terminal to the base station, and fransmitting 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 channe! signal indicates a predetermined
mode for reporting the channel quality indicator o the base station, wherein the channei
quality indicator transmission is to be triggered by the at least one terminal based on the
channel quality indicator trigger signal.

Another embodiment 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
channe! quality indicator 1o the base station using the indicated predetermined mode,
wherein the channel quality indicator transmission is friggered based on the channel

quality indicator trigger signal.
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by at deatngd igrke trialalV e e ¢poda chapnebRioNakEPreRRqE A PECRETRE

gener %taﬂgpc]frp%ﬁﬁét_ %han%elcgahwahuétgy ?tndlcaas]E tryger t SignaNddr, thiduer i_egn_asaig
transport format is a predeterm.n ormat for user data transm ssion by
the atranamsgiopf & é??ﬁr%élq”?%yt”@écag%rsléy g}ea{eingwaéﬁcﬂﬁgea %sec%tﬁ{'?'blw%q{gﬁnel

si gnalsaidnelirepb @ Sormab I8 peitdrnRtbdmogeatifor usepiatd tragsrhibsios banmebt iqast| ity

i ndicator to the base gt ation, wherein.the grhznrheﬁil gual.i ta¥ i Qdi Eeat Qr
transngsitgmital 1% Be PRIGRIFED RNY F8i%: CAnUg5CERES SH9RthaN 58880 %on t he
channgjregiairiitet hadb a8t AipottirigaBe rchahgsadualitylindibaier he theebeditatiot, okl t he

i nvention provides a nmethod for 511333 in %com’runiigaticgn S sten} saim nmet hod
conpr itENEFtERAEPRIR N POFRRE b e PR SRR USHIS PR ﬁ?ﬁ%ﬁf‘%ﬂ? oSy st em of
recei heub, JiBhathBagtariefiguality Ohdicier cemehiisial i rigiesddeBesed fonate of

physi cal radi o resources conprising a control channel signal destined to
the t SHATRR QUL ETHGAORIHBIRYENI channel signal conprises a predet er ni ned
transport format and a channel quality indicator trigger signal for
triggering a transm ssion of a channel quality indicator by the termnal to
the base station, wherein said transport fornmat is a predeterm ned fornmat
for u I SSI t least one termnal to the base station
and S%%ﬁ%ﬁﬁ%ﬁ?ﬁékﬁ%ﬁ!ﬁgﬁ%gl cates a predeterm ned node for
reporting the channel quality indicator to the base station, said nmethod
furth 1,5l r. LI td ng. ity dendincatiorn base
stati o HETAs Lt G RLh o A @ol el b (oBnE P nd e ol i ty
i ndi cdigarest arangeivgiso B initar tor icgyesasndihgsdadaisnintinge figrgn med madead wih thedi cat or
trigoer,,.si ing to an enbodi nent of the invention, in case data
are t%ab”ze %feg%g%ﬁﬁ@gé%s; the termnal to the base station, said data are
buf f ered upon reception of said control channel signal, and the term nal

wai ts figr1a si gsapwe rasnexaierpysiata tapeoiesiont ior sare §uat 1y MO SR éni ssi on.
According o a Risfiskd elofreR) RN s tAerbOeENkifingt Be (N1Kh calrad

predet erm ned node for reporting the channel quality indicator i's an

aperi odi ¢ channé&igrgliag.i ty i ndi cator reporting node, wherein the aperiodic
channel quality indicator is to be transmtted by the at | east one term nal
to the base station without nultiplexing with user data. According to an
enbodi nent of the invention, the predeterm ned transport format indicates a
redundancy version paraneter of a user data retransm ssion by the at |east
one termnal, wherein the channel quality indicator transmssion is to be
triggered by the at |east one termnal for a predeterm ned value of the

—



17 Moreover, the invention according to other exenplary enbodi nents rel ates
to the inplenentation of the nethods described herein in software and

har dwar e. Accordi ngly, another enbodi nent of the invention provides a
conput er readable medium for storing instructions that, when executed by a
processor of a base station, cause gkhe base station to generate a control
channel signal conprising a transport format and a channel quality

i ndi chigoR tri ggépwsiagnexertdant ¢atadEnsipsion loansats s eBPTTPIMA YREME qual ity
i ndi cator by at t @k Lot ; N, r it the
gener ated cont rl%f%a‘ﬁc %nrﬁgﬁ?e s@g’}ﬁaﬁg{’lgé a? pgg@?%n?f@#ﬁ%ﬁ@%eﬁ?? sai d
transport fornmetignaing predeternmined format for user data transm ssion by
the at |least one termnal to the base station and said control channel

si gnal...i pdi cat e } npae Hfiql F annelzmmual i ty

i ndi c;%ﬁgc')r9 to tﬁ%g 32@ g%éarﬁélgh{]&%ﬁer el rr{fl%ﬁ%ﬁ_%ﬁg%ﬁgﬁggﬁﬁ? %i cat or
transmi ssion i sigtibuied t mpggelldd) Hevinaea distiivdet ABPINRr3 k-2 EEE@! on t he
channel quali tyi%r&(ﬂh%ator trigger signal. A further enbodinent relates to a
conput er readabl'® nedi um st o | ng instructions that, when executed by a
processor of a termnal, cause the nobile termnal to receive, froma base
stat i Big. 4a fr anexeoiasiy Siighiiohisatiieo iNter&geiiete SeMmadr IransRgabReK P& hannel
signal dest| neqjc?tté) 1€ [t diddre nWRBL BHAh Y NRer6iBRE TR weihaBnre raingpet
conprises a predeterm ned transport format and a channel quality indicator
trigger signal Hiosk size/pipsedohgaig unitieniasdi on of a channel quality indicator
by the terminal to the base station, wherein said transport format is a

pred?ﬁ‘qﬁ@ ned f QR a WbiMS@mMahidatidraBstn ceBrdiy fhend@embeasiernne
termnal to the base station and said control channel _fsﬂlﬁnal |gd| cates a

predet er mi ned nHESVESHOR P BHIGHGE (952 SifBY e RflPRl MY P ARRERFEt 0 t he base
station, and transmt a channel quality indicator to the base station using
the i pH1eat e pERsRPTIONTSE THEORVEMIBOM N the channel quality indicator
transm ssion is triggered based on the channel quality indicator trigger
signal. BRIEF DESCRI PTION OF THE FIGURES In the follow ng, the invention is
descr iTpgdidliswigr gardgiaphb Wit tefeibencaridus emboditrteatshed the gioversioandrodr awi ngs.

Simlar or corresponding details.in the.figures are marke i t sane
r ef er EXEBPRONEUEICSSS I'—‘?"ég 'I?ﬁg\ﬁg 0 %@23%?‘58\7 GE e?uﬁ'Pgﬁs’Ei lIsg‘sa:@{lghhtteogﬁsers in
an OF[MAeYS tLanT 8 nedntmahicaiersh spstem( hddordiayitogha SMEATEDGbadsadipithg of L1

/L2 control signaling, 8 Fi.g. 2shows exenpl ar at . .sglLon to
users lEANRRE! rwgt %Efﬁjf'icﬂ ?‘%%Vﬁr ﬁ?zggo%gg:g Pﬁ%ﬁ ﬁggitﬁegﬁr@ehf@?ﬁ%uﬁ ‘lded
Mappi REvaftagdouslyluszenior dxasipgiat icognediibg .wiBshonsbienceweopication siwtem

transm ssion to in_an. OEDVA system.in distribut mde. (. <paving a
i ot r 130 &8 i SBEIG SoPoDT B IBOAYSET PYAGRY HEceleeg. o I RENEert Py

hi ghl irglhti-satrBesdirns cebinbé OF eteesnsystans i theineekiopriotociohitedabadisuni t  and
its different redundancy versions as well as the transport. Dbl

si ze/ piEBtDEYS Paalcﬁiaﬁﬁ?‘?%gs%;""@ﬁwﬂﬁa&?” BENRRE ' SRS %dr‘?ﬂgennﬁggﬁagn system
accor dieNehdidnaied ahediymendt emmbeicatvesyisieom comprivig ehbadeestaiitragndt t he

i nvention may be inplenented. DETAILED DESCRI PT| T I N\‘;‘E@ The
f ol | oiPYN e Jreapirerily 3 f“ogg%&‘?rrf’wbail}gﬁ' CS%S&%B%& \gﬁ B | n!\%)%]ti on.
For ex@mphayysdive RESESer@ithal, ARBSatiadly tihe tentindi mentie esliecetet|witréd ahn

lation t | ved) UMTS i cation syst rding to.the SAE/LTE
(0 s cusHHEeRs iotoSHREN i {18 BLENE FONHDSSBRErBR DU PO SHol BV nor od

that the invention nay be advantageously used for exanple in connection
Wi th aadimki discusemguné catiben esystiemntu ohtrasintdraioSAE/fUTiEr cetaiubdicdt fhen syst em
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part i GrgaenSXxedsal rryineeRTHar eadirastionednucddoentiengas.t i cul ar, the invention
can be inplenented in any type of conmunication system conprising a base
statiqgn and termnal..n bl ) i 1 I e d ance, a
deskt 35 gﬁﬁeﬁ'tt?le g{amffﬁ‘%{cm%ngéﬁgea@@eﬁgaa‘ del}riﬁrlfgr?a ) %df@réndgta ?{\?el y, the
t er mi NACSEyndier thel tracabdadintk (T sire, agvdss spplieidoir (st epupistion of e | ast

mle transm ssion usi her_th - iSCABSI Ng the
vari oJEanéﬁﬁ%ﬁfOﬁgﬁpg 150?9":{%%” ’nr\?éﬁifélh o#‘ygﬁérb %ﬁ%ﬁéﬁﬁdgﬁ%@éﬁ%%afﬁgﬁ'oI | owi ng
paragraphs will give a brief overview on the neaning of several terns
frequently used herein and their interrelation and dependencies. In
general, the transport format (IF) in 3GPP defines the nodul ati on and

codi ng schene (MCS) and/or the transport block (TB) size, which is applied
for the transm ssion of a transport block and is, therefore, required for
appropriate (de)nodul ati on and (de)coding. 19 The L1/L2 control signaling
may only need to indicate either the transport block size or the nodul ation



20 as only part or all of parity bits. Likewi se, RV1 and other RVs are not

- constrained to contain only non-systematic bits. It should be noted that

for sinplicity it is referred to transport format and redundancy version in
nost of the exanples herein. However, in all enbodinents of this invention
the term"transport fornat means eh;her one of "transport format"
“transport block size" payl oad si ze" "nmodul ati on and codi ng schene

Si mi | dne 1 l2ncete! eaﬁaimgnleﬁr SN NGaS 19 'Pﬁ'e?etﬁttftw thee reRIRA blactupda ey

ver si ?HE m%?ﬁla% LRPLAGIRY sBiemE CAURMRNEY NATSARR AHETing SfiRdned LRSUION

version resent i nvent| on ains at_ providing a possihility for

si gnalberﬁjgrwlmathﬁél are REvEty) apiiane &ewr 1o @@“ijﬁétp%‘#st pigg2igd & WPRMPIRpact as

Smal | 35BS FLRL P MmbliGaRSAl Ml bbdikg 06 BeRAM faualdrogghaing 86, shanal i ng
of ot Rer-contro parameters. In partfcular, the CQ reporting node rel ates

to an magseiationiandrensing PargmeEtereaNaY fhat forasenpt 1%4%@1 Bleelkanp PRIt Hogks 82 dat a

even '(S'T'f?ép?hcgw ke Eltghﬁieaofheet%sﬁort%c@@tﬂ fs! tyﬂ@al];g“ﬁét hebidi®f §§£ﬁ@d tguras

ma certaln perspective not” fundanental |y

d| ff enserathérrmnaéedeay a-TR&hndex Th@g@@@t%aﬂms@fctae |Tﬁ%lrﬁﬁééeépt¢@ﬂtr@ %8e for
d b |
VoS o g bR bt SRR el B (RO pIRUBRERNIS. 2 Foul i be

ObVI ous to those skilled in the art that any foll owi ng descri pt| on of the
i nventth e fllaving dhp&ensnast loonatiald pe thak1/l-g captsgl sianaing Bi3ssuUmeedAdfs to be
used fiofictibrerdt: 0 HBA R nd SRARAcriRina'tii e tiSbort Blook BRL! ARhod M n

i dea 't nventron relies on using a predeterm ned transport format for
si gnalbezivigdt that @@ trensnert bloektsizy fqtoajes\@m anspogeblagh &P HassoMy. _
Accor %&Q%ﬁv]ﬁuﬁngcf?ﬁsrn%sﬁ&a'mﬁrbev%t anah if fh%rttaﬁtslaéﬁ%ic%kaétté)% A& hah§edri nal is
defi ne rises the predetermned transport format. The control
channdhe smtg:hmtmﬁuamdteﬂdmgnﬁﬂheﬁ?;% mayCcehangei pefees| GaEmisydens rg §gdritig a
trans f t sel ected
i e o Stsr’%t‘eb% T R B s for o 00
trigger bits.in the CQ trigger signal conprised in the control channel

si gnallt shauic ke elsoheotestithatrin ggate amn 'I“eﬂ‘ﬁd?fda? dwengoR Her felfansRusiang
transml npr ﬁeterstzea@d%btzsnwatw bt frRNARAN trat%@bnpaﬁa@mrertne

correspon S redet é&rm ned val ue, the term nal i nterprets this
conbi rteansmrtafgrnaatc{ ANey TREhdWPEmaliven(even i ihe HBOWHRIS: 8R%iS98MSode,

. e. %h@mtehechgg#s ONbdhw ﬁ'e’trahgm?é%%ngﬁs%e%t atdtOmavkf ;1o Oet NGyAidter inhand,

t he val'ue of ort orrrat par ameter does not correspond to the

pr edetretransTeigsiond. wcaettz@rmwulw and gRMing seheyee caphe ¢eiprpingd fpm fhe

| nter el Fﬁ%logﬁlmzterérggq»% BSo ek |a|l§c°at15ﬂ%s&r FRRRHn HOBSREMIARE 37HRA e | N
their USUA hose ski | inthe art wll recogni se that this
usual mamﬁgllwmofbé“‘!d mul ti pl exi ng of CQ with user data in an uplink
transm ssion. The main advantage of the invention relies in that the

overal | r? rLb%% @er@m &é?t&t@sné @f of BRcdes/ o J@S?ér@bétedlfﬁ)npee@eéwednéwn Upl i nk
and Down | evel is not spent conpletely for S|t9nallln theCQ

reportﬁ"h@f m&dé!OWFUPI ig.| X YFiemE M@‘P‘%\%fﬂqdﬁk"afesforrét‘aidﬁ@d ArPFUPT S
{1 exi bidehateli 87 Bl Veradah do@lako b ARSMBESIRNn (8. IMHITIRA oNUMTIDbexI ng

retalrn svve . Further, the invention allows to inp r‘e
001 onl e rsw@m r@méemm REPISEFe0RRRAtRY (RTSE SEGIS ’ff%t*spaﬁyb Bt

uncondj.ti Pcfl Y.tﬁta%lt‘?fo %Q)écﬁh@%fﬁe%%ﬁ BRI A LyaibiSeMeddss WhEe the Q¥ bl lity
for the k “sched( % which results in better spectral efficiency.

Accor d$irg t\@'ﬂéefpﬂ’etseieﬁt?é bitoderrnge oF thmactudl &ref oifte (hB) ifRuiteauces

pr edet t? Qomﬁ%aéf.é) hedRM| Sb@& rdtB Eor A is R Jr trdfira RRAIEAE D is highan

aperio |c c anne qua ity indicator reporting node, wherein the aperiodic
channethagubg iengodanddicas JpdHRAANGY b@f%%ﬁsqﬁnﬁtreﬁ“%wt ﬁ%atSeP?ﬁ*rPJ@“PBd%e base
stati OtFt payh AL W@Qc&da‘? 'cS&‘éf Ple Mot 4 i HRGHisSIBh for r@ﬁbﬁsrﬁ:‘@b‘n%nﬁis'l&)@@r thah the
signalTi'ng to the termnal to transmt a so-cal -ondéére port to the
base semtddenrata predundeney EatE FEWRICl ‘?tf’ﬁémﬂfﬁ%ﬁﬂi ehatwto Ries¥ith bed in
t he fo%eigéﬁg%ltgﬁeﬁrﬁcgpehfé@ 10 MEFoBIY fa®ohd lﬂ%&l’%t lrsﬁénﬂghﬂﬁ:@ foheagkpnpl e of

Tabl report is present in upli MCS t abl e

ent ri egngsBadisgowhei hctlmtg comeqt @f dB%deFi@deaé‘l%jn‘ﬁf'ﬁ'?hgmﬁhed‘ﬁ%rddﬁﬁhﬁ'&%/ '
versi Oﬁ'enéggb abe a:cfreéxraggﬁ J@\% Ay ddnuad by pairt SrodH alsy@tadhdticl Bifs & well
retransmi ssion, the or sequence of RV paraneters for transmissions is
established to achieve the best decodi ng performance using the | east nunber
of transm ssions. For LTE/ SAE, said ordered sequence has been established
as Rv = {0, 2, 3, 1}, since the use of the RV paraneters 2 and 3 before
using the RV paraneter 1 has a better performance. As a result, the RV

par arret er 1 |s usual I y the Ieast frequently used RV val ue, and consequently

~o N 8 o8



31 DL: Inplicit TBS signaling with 640AMJL: Transm ssion using RV3 Table 7
- The basic idea of the invention is further extensible by using other
conditional paraneter values additionally to the transport format (e.g. MS
i ndex) and 001 trigger. This enabl es even higher efficiency of resource
utilization. A further enbodinent of the invention will now be described in
the followi ng. The control channel §QQnaI contains information on resource

bl ockssusid phArortdteott s wits.siivewite ORMhend efrisr RYVs bfe hbechas@iretiabi on on
t he PUCCH, ‘Ighe transm ssion of the channel quality indicator CQ using the
pr edetC@PHMRYY ABEYLRPPIEY %above is to be triggered by the terminal only in

case the information on the resource bl ocks indicates a nunber of resource
bl ockst &vafid ibe ol et for sisgucity & ds aefprreddb dramisped fomsatuarcke rdduodinayunber .

| ndeed, the signalling of - onl node i s ,advant.agepus. .for_snnll,.resource
bl ock VEEHRTRRLST the; %@@Pﬁ%%geé%'ai ﬁa“'?&?fe'”f%femﬁfP%@%P%s%dP'éé”"ﬁﬁﬁ%m‘“e

assi gnamntearPbrGbiratvendatis betemsnensfetemspdr liyrmatiy. “trhiegixet black aizdi ng t o
this enbodi ment, of the inventiao t er,n,nal shall t mt.a wi t hout

7 , th% , hal i rgni.
mul ti pPENPARYSHR o (RASHIEEER N8 Aefingotche e PIM AL Al SPPREERICY Bltock
assi gNARMtiSA the2@rAMreRadaINc® vardibn"beanph @ semead by retendaok) evisig draor
illustration purposes by referring to Table 8. In this exanple, the RV

par angPaptefiatiodsfesieed to be 1 as illustrated above. Even though 10 resource
bl ocks is chosen herewith, this is meant only for exenplary purposes and
any otfer preabpteingontlod Sigsciosenidinis bepebsitiBp tbndigraliny er Phartrat iGuali§- 28 as

before (ntsrres, ...). 29 - lLoplicit TBS signaling with ClP , LA

Tri goandiager (CaboeRiing JarEn i EHRCL AR A S HOSEENOF LS STAFRIDR. co
Trhg%%ésﬁﬁ&e aﬁ%&btiﬁﬁ%&br&ssiggﬁlméi off roamrrécsaﬂoom»atahagrdwm,parmtajia:plmaiclr@ of datS a
an UL wi t hout Trigger:, Transm ssi sing RV1 DL; pnplicit TB
o gnal PRGITD PHPOPdORNELY o SHRIRFISBRTG: 9 g PhBeb g mtige e wi Bt

Si gnal dgig eV ﬂf'tt@‘lﬁﬁf@UlsinoTéﬁ?wmﬁdmmlﬁ&i foghd\M3ferrkaltb @s8CAs-cappasdxit from
Table 8, the transmission of a 001-only is triggered by the termnal only

when the 001 triqgger signal .]s.Si | l,ed and the RV is sef-L0

(corr srBB‘nElicﬁﬁawg‘%ﬂwct‘%’d&P@I'%gg{;ﬁn%?eaﬁ yiq{ﬂ%rﬁrét flﬁ aepott‘)f" égsr:i)]\élned

r esourgiggbsteclssichlly & pricbeing tihase tor gadadxpioiiafién of thecaysickhesouncbeandof
assigned resource bl ocks i r han 10. even if the O ' si gnal
S ! Ghaid|cRaers SaRRRan MR S5 S RamERe e Beridoey it e Yibansrn
t he COthdréRey, fit shoolapenbtivibusLb thadeestditbddaties adshatgnyffoovengpsaiptiomef
xper | BRaT RGN CFARB Cohart Peecny Sitegmbpc iR B v de fies. 1
li kel ypi1o dreomblnat@isatiemof ot witf ofRes misrereatiBhocks, so that it is preferable
to not lose flexibility for those cases by interpreting such a signal as

i 001-only. tl i f wh
bR TaR Resth B BANRD iesapy dBns BRI LAntt et iRns e e
predet 9gmdinieg ther eShohly Resdinge eoBeoohyvial sslectnd econdiloSs v dlcoerdinght d s
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ef fici onl'y " transm ss
predetermined transport format.

The control channel signal further comprises a CQI trigger signal for triggering a
tfransmission of a CQI by the terminal. 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 CQl trigger signal indicates to
the terminal to transmit a CQI report and the value of fransport format parameter
corresponds to the predetermined value, the terminal interprets this combination as a
command to transmit such CQI in the predetermined mode, i.e. here the CQl-only mode,
to the base station. If, on the other hand, the vaiue of transport format parameter does
| n‘ot cofrespdnd to the predetermined véi&e, even if CQI trigger is set, the terminal wil
interpret the CQJ trigger as well as the transport format parameter in their usual meaning.



24 An al ternative enbodi nent of the invention will now be presented in the
followng by referring to Table 9, which, instead of using the
predeterm ned RV paraneter value, and preferentially the RVl entry,
proposes to use one of two transport formats, i.e. MOS indexes signalizing
t he nodul ati on and codi ng conbi nation, in the exanple of Table 9, that have
an i dentical spectral efficiency. MCS |Index nodul ation ;acting rate X

0. ggg:ﬁw&y 'sglggé Hl E%l#ééﬂb?ec%aﬁ‘ sQ t@ﬁdtﬁ:s u%ﬁ%a%nfﬁg%a@ b@ al%ltfﬁié%% & 2 251

CQi with user data in an uplink fransmission.

The main advantage of the invention refies 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 CQ! reporting mode. Full flexibility for Downlink is retained
and full flexibility for Uplink data-only transmission, i.e. without multiplexing CQl, is
retained as well. Further, the invention allows to implement a CQl-only reporting mode
without wasting a whole MCS level or any other unconditional value of any other
parameter. This provides more flexibility for the Uplink scheduler, which resuits in better
spectral efficiency.

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 terminal to the base station without multiplexing with user data. This thus allows for
signalling to the terminal to transmit a so-called "CQl-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 upfink only, the MCS table eniries 29-31 shown in Fig.
& are used for signalling the redundancy version (RV) of a retransmission. Usually,
without a grant for a retransmission, the ordered seguence of RV parameters for
transmissions is established 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 lesast frequently used

redundancy version.



379 0.7393 6 2 449 0.877 7 2 526 1.0264 8 2 602 1.1758 9 (DL) 2 679 1.3262
-9 (UL without CO trigger) 2 679 1.3262 9 (UL with CC | trigger) CDIl-only
transm ssion (=no data) 10 4
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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, preferentiaily the RV value 1,
together with a CQI trigger signal and a predetermined MCS index (transport format
parameter vaiue), 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 contro! channel signal
signaliing the RV parameter 1 is received by the terminal without a CQl 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 Tabie 7, where the predetermined transport format
selecied is the MCS entry 29:

_ MCS Index o Interpretation
0-28 as before (MCS/TBRS, ...}
29 DL: implicit TBS signaling with QPBK

UL with CQI Trigger; CQl-only transmission {(=no data)
UL without CQI Trigger: Transmission using RV'1

DL: implicit TBS signaling with 160AM UL: Transmission using RV2
DL.: implicit TBS signaling with 840AM UL Transmission using RV3

30
3

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
aven 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 biocks used for the
transmission from the terminal to the base station on the PUCCH. The transmission of
the channe! quality indicator CQ! using the predstermined 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 signalliing of CQi-only mode is advantageous for small resource block
assignmehts, since the coding rate for large resource block assignments CQi-only would
become unnecessarily low. Hence, according 1o this embodiment of the invention, the
terminal shall fransmit a CQi without multiplexing with user data only for a small number,
of resource block assignmenis, |
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An example will be presented in the following for iltustration purposes by referring to
Table 8. in this example, the RV parameter is selected to be 1 as Hllustrated above. Even
though 10 resource blocks is chosen herewith, this is meant oniy 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, GGt Trigger Set, <=10 RBs assigned: CQl-only transmission {=no data)
UL, CQt Trigger Set, >10 RBs assigned: Transmission using RV1, mulitplexing of data and CQ!
UL without CQI Triggen: Transmission using RV1

DL impiicit TBS signaiing with 16QAM UL Transmission using RVZ
BL: Implicit TBS signaling with 64QAM UL: Transmission using RV3

30
31

Table 8

As apparent from Table 8, the transmission of a CQi-only is triggered by the terminal
only when the CQI trigger signal is signalied and the RV is set to 1 (corresponding to
MCS index value of 29) and if the number of assigned resource blocks is smalier 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 CQi-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 channe! conditions, i.e. being assigned a large
MCS, is likely to be aliocated a lot of Resource Biocks, so that it is preferable to not iose
flexibility for those cases by interpreting such a signal as meaning CQi-only.
Consequently, it may be preferable to use the cases where a number of Resource
Biocks are allocated to a terminal greater than a predetermined threshoid Resource
Biock value and an MCS value that is representing a spectral efficiency below a
predetermined MCS or spectral efficiency threshold value to signal a CQl-only
transmission.
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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.

MCS index . {.. . . omédwbation 7 Focoding ratex 1024 " efficie
0 2 120 0.2344
1 2 157 0.3057
2 2 183 0.377
3 2 251 0.4883
4 2 3gg 0.6018
5 2 378 £.7383
8 2 448 G.877
7 2 526 1.0264
8 2 602 1.1768
9 (DL} Z 8§70 1. 3282
8 (Ul without 2 679 1.3282
CQltrigger)
g (UL with ©Ql CQl-only transmission (=no data)
trigger}
10 4 340 1.3262
13 4 378 1 47686
12 4 434 1.88535
13 4 490 1.91419
14 4 553 2.1602
15 4 516 2.4063
16 4 §58 2.5684
17 & 438 2.5684
18 5 486 2.73085
19 B 517 3.0264
20 B 567 3.3223
21 & 818 3.68123
22 & 868 3.89023
23 & 718 4.21285
24 & 772 4.5234
25 & 8§22 4 8193
26 & 873 5. 1152
27 & 210 5.23485
28 & ) 948 5.554Y7
29 DL: implicit TBS signaling with QPBK
YL: Transmission using RV
30 DL: impiicit TBS signaling with 16QAM
UL: Transmission using RV 2
31 DL: mplicit TBS signaling with 84QAM
Ut: Transmission using RV 3

Table @



772 4.5234 25 6 822 4.8193 26 6 873 5.1152 27 6 910 5.33495 28.29 5 DL:
Inplicit TBS signaling with UL: Transm ssion using RV1 948 Q PS K 5.554)7
30 DL: Inplicit TBS signaling with 160 AM UL: Transm ssion using Rv2 31 DL:
Implicit 155 signaling with 640 AM UL: Transm ssion using RV3 25 As
apparent from Table 9, the MCS entrjies 9 and 10 have an identical spectral
efficiency of 1.3262. Further, the MCS entries 16 and 17 each have the sane
spect Aalappéenicirendpblefd, thSBEAE estiehS @andrildppieran dantiGad sp¢atipl eBicienchof

spectr icl.enc . ' ' ' is nore
benct PLi 371 0y g 35S, SRARSEE oo 37 RNl a3 B RRGHREST g
49bi s2RE8873ddbcvetBpping iemkriesi ik tettha pif stpieoalagfiiciPetiatasel f@esesmlsitBieghal | i ng”
for mpr e detgiltsg. . - . .
igher modulation scheme is more beneficial in a frequency-selective environment (see
3GPP RAN1 meeting 49bis R1-073105, “Downlink Link Adaptation and Related Contro!

Signalling” for more details).

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

The transmission of a CQ! 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
few bits for the to-be-muliipiexed CQIl. The “upper” entries have more redundancy to
offer than the “lower”, so it is less likely that a “lower” entry can support multiplexing a
CQ! 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 CQI
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 2
CQt-only transmission. Consequently, in refation to Table & 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 8.
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18 466 2.7305
19 6 517 3.02864
20 8 567 3.3223
21 8 815 3.6123
22 3] 5686 3.9023
23 3] 718 4.21285
24 8 772 4,5234
25 5 gz2 4.8183
26 B B73 5.1152
27 5 8910 5.334095
28 (DL) 3] 948 5.56547
28 {UL without [} 848 §.5547
Qi triggern)
28 (UL with CQi-only transmission {=no data)
CQl trigger)
29 DL: implHcit TBS signaling with QPSK
UL: Transmission using RV 1
30 DL: implicit TBS signaling with 16QAM
UL: Transmission using RVZ
31 DL: implicit TBS signaling with 64QAM
UL: Transmission using RV 3

Table 10
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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 CQI report only. As apparent
from Table 10, the selected MCS entry 28 is associated with a code rate that is equal to
or iarger than a predetermined code rate.

Indeed, multiplexed CQI costs Uplink data redundancy. Since an MCS entry that offers a
high code rate provides very littte redundancy, multiplexing a CQi 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 6 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 signalliing of an independent
CQl report. Examples of other possible parameters could be, among others, an antenna
parameter (MIMO), a HARQ process number, a Consteliation Number of a Modulation or

another parameter.

In another embodiment, a CQi-only report may be signalled 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 example, 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 CQi-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 exampie, some terminals may not support the transmission of
84-QAM in the uplink. Consequently, for such terminals any MCS associated with a
modulation scheme of 64-QAM is usually meaningless. Therefore, for such terminals a
set CQl trigger signal in conjunction with an MCS entry which is not within the scope of
the te_rmin_ai’s capability can be used to trigger a CQi-only report. Terminals that support
the full scope are preferably employing any of the ofhe? 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 fink. This can be
a fixed value in a specification, or a vaiue 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 channe! signalling according to the

invention will be presented.

Since the triggering of a CQl-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 transmitied at the same time as a Physical Downiink
Command CHanne! PDCCH for the same terminal. With such simultaneous
transmission, the terminal follows what the PDCCH asks the terminal o 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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HARG feedback
PDCCH .
seen by the UE UE behaviour
(PHICH) seen by the UE
ACK or NACK New Transmission New {ransmission according to PDCCH
- Retransmition according to PDCCH
ACK or NACK Retransmission (adaptive retransmission)
No (re)fransmission, keep data in HARQ
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 ransmission, i.e. a non-
adaptive retransmission cannot follow. in this way, the behaviour of a CQl-oniy 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 following
Table 12:

HARQ feedback

PDCCH .
see;up?iy’r é:? UE seen by the UE UE behaviour
ACK or NACK New Transmission | New transmissicn according to PDCCH
. Retransmition accorgi PDCCH
ACK or NACK Retransmission (a da:téve retraighr’noi;asiizga)w D
No {re)transmission, keep data in HARQ
ACK None buffer and a PDDCH is required {0 resume
retransmissions
NACK None Non-adaptive retransmission
Mo (rejtransmission, keep data in HARQ
ACK or NACK “CQ-Only” buffer and a PDDCH is required (0 resume
retransmissions

Table 12



6-822 4.8193 26 6 873 5.1152 27 6 910 5.33495 28 (DL) 6 948 5.5547 28 (UL

without CO 1 trigger) 6 948 5.5547 28 (UL with CO 1 trigger) CU -only '
transm ssion (=no data) 29 DL: inplicit TBS signaling with QPSK UL:
Transm ssion using RVl 30 DL: inplicit TBS signaling w th16QAM UL:

Transm ssi on using RV2 20
Next, the operation of the transmitter of the control channel signal according to one of the
various embodiments described herein and the receiver thersof will be described in
further detail, thereby exemplariy 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, multipiexing 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 tfechnigues the

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

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

0

The controi 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 CHannet -
PDCCH). Respective L1/L2 contro! 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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t r ansrd 3SPBrbaged SOMEMNERERT SEFIEH ?%*‘Qrt?%”?tBQEES%%Qp ?\Péevrj%%sr%ﬁ #i%ssi on),
regar di,g8f r@fatéshce tﬁﬁb@ﬁm@ﬁhmtogyvﬁswem ﬁ’:@@@lﬂnﬁorogy hedttes mtaalptmrs of
detected, "'t he PHLCH content dictates hrﬁ %flaw our. of .t %Jg&lnal
whi ch the Vaeipva PTPediments HENTERPRRLit POMKERS ST AEVET HITral 178/t 5

non- adgpt ¥rin8hbies RFHTESHsdT the irRenforfs&blsabs BYsteémen on the same uplink
resource as previously used by the sanme process ACK: the term nal does not
performany Uplink (re)transnission and keeps the data in the HARQ buffer
for that HARQ process. A further transm ssion for that HARQ process needs
to be explicitly schedul ed by a subsequent grant by POOCH Until the
reception of such grant, the termnal is in a "Suspension state". This is
illustrated in the follow ng Table 11: 29 HARQ feedback seen by the UE
(PHI CH) PDCCH



seen by the UE UE behavi our ACK or NACK New Transm ssion New transm ssion
~according to PDCCH ACK or NACK Retransm ssion Retransmtion according to
PDCCH (adaptive retransm ssion) ACK None No (re)transm ssion, keep data in
HARQ buffer and a PDDCH is required to resunme retransm ssions NACK None
Non- adaptive retransm ssion Table 11 The Upli nk HARQ protocol behaviour
corres_pondi ng to jthe re_cepti on of a3PDCCH requesti ng a "CQ -O_1I y" anmended
accor.ﬂqsﬂgrﬁgodett@%d! Qyﬁﬁdtfaﬂs Witdn PO T BRTEH BRGgrddRaNsd B8R RID00E HE a
control "channel "sigrial requéesting the transm ssion of an independent CQ

r epor inferded  tee hettan| uncleratantt ithe t Meste CKFRR osFEfico RKGMBIARY \ATPRPIPIREM as an
ACK apd goes LiGPan i hat&ioodReirhBhFHNANVERRS BAhe BB PEM any
Upl i ngg?or%ggﬁrhgﬁaslrﬁlagczlgﬁﬁtﬂ??ﬁg%ﬂ? %e I\/AC(:)Opoﬁ{_ of%i evr\tlvand_ keeps the data in

t he HARQifmufrhplemenfatiany ofapwcessase @i nfintiens dt rthashPBis cAMMNEAER at t he
next Qccurrenc y/ﬁg; Sk ek Lt 84 (L aNiR St dMndhe

retr aﬂ%%%'%ﬁ%%’%gg&ie#ﬁpali Pg%@%ﬁtES?rgE?él : e.rggllclﬂo%- acqaptl Pvepfpr et ransm ssi on
cannotrchobdiomws dasctiteds inntg, Tadheicek BavkasauntdseddiogOr Lahgrnass HAEOPEREEH | s
treated by the UE in.th ; - |Gl WhlsRQ W, 8 PDCCH.
The aﬂgﬁﬁgﬁw?&ﬁ@ ’B%tb&%lfgg%%?lwsoeﬁsgfm?ﬁg% Zérhrﬁ Egrlrgﬂiﬁg stsmmari Lztbté(d In the
fol | oaGRg. Tabl e 12: HARQ f eedback seen by the UE (PH CH) POOCH seen by the
UE UE behavi our ACK or NACK New Transm ssion New transm ssion according to
PDCCH



ACK or NACK Retransm ssion Retransmtion according to PDCCH (adaptive
retransm ssion) ACK None No (re)transm ssion, keep data in HARQ buffer and
a PDDCH is required to resune retransm ssions NACK None Non-adaptive
retransm ssion ACK or NACK "CO-Only" No (re)transm ssion, keep data in
HARQ buffer and a POOCH is required to resune retransm ssions 30 Next, the
oper at Cpoadk the transmtter of the control channel signal according to one
of the various enbodi ments described herein and the receiver thereof wll
be described in further detail, thereby exenplarily relating to the case of
downl i nk data transm ssion. For exenplary purposes a nobile network as
exenpl i.fi ed i mA Fiethod Snmpeiging &rcdelwregistepBiverforpioll bea nommimingaali on syst em of
Fig. 5is considered to have a "two node architecture" consisting of at

| east Otne AEC]?I‘%&:iﬁx_'@a CatR1 %W@@Wa ﬁaié‘&?st%{%iﬁ &%ﬁﬁi;ﬂﬁ@ o&@@g\_{:ﬁ%ﬁd{]anm e
core networ yunctions, su .rou ca an connections to
external netwoP$el COmpses; 2 miggluafian, ap @H&éﬁﬁ%ﬁwgﬁuﬂ@%& RHOB SR

Net wor k) f unctic@nge blblaksSysed e aAfMhizEiyn Bemchasiobiér efniasd 16 hedasditation,
functions perfonnmed b ar de). . . (;5er vi ng
GPRS Support N%ﬁé3&?%%%§§§_'éggéﬁﬁg%§§$§§U§#§%ﬁﬁhu¥%F%%F%Egagggygﬁéexanple
radi o resour cechowrel gudlity Rliiaiorhe}m@?o the hprestadioonandci phering/integrity

protection. The base stations (also referred to as Node Bs or enhanced Node
Bs = el\log_e : B/S)ndmmtuh%rtﬂé pelibidie Ehéglﬂiéi_ cﬁﬁitnyﬂédj@ai&?H@éc?t_ to the I?ase station without

segnent ati on/ co enation,. sc ul j ng,.and..al | ocati o resource

mul ti pl exi ng dﬁ@%§ﬁ§§$&ﬁﬁpﬁﬁgﬁﬁﬁpﬁﬁtwg%§§?hﬁﬁFlgFgﬁmgﬁ%ﬁ?@ﬁ@ﬁ?ﬁ%@ﬁ&%uch as
outer ARC). Fovia exEpjinkaShared Thaase SUDNGH), inhvesceNadeRschanee! iqhdlisindatted t o
control only ope_radj ' ; eTol ] 2 and/ or
ot her technquEg?%gmgﬁgﬁgégmégyagﬁg%¥%%%§¢%%m§%3%%%?ﬁ$%gg3@§% ?gﬁgi

| ogi cal radi o wééd ad alsa indigatesavampicapirepmrcadiacka fhehistseellerntean qi cgirhiced dat a

channel may be, ysed:iQf mEHBURILEE0BIREks user data (in formor protoco
data units) on uplink and/or downlink on the air interface between nobile

stations (UEs).and base stations. ( deBs). ,This s d_channe y be for
exanplg‘a PhysF@EPdﬁﬁf¥ﬁ%ﬂ@guﬁgWﬁ}ﬁn 6§Wé8ngﬁQWﬁgﬁE?ﬁ%%éﬁwﬂphﬁggCH) as
know in LTE systems. However, it is also possible that the shared data
channel3.and t h&hewstbed atcerdingdn erppnecdkmpposdiag slarrasp pdgreinothe Mebihy si cal

| ayer | rt/@n%ﬁ?'éfl %{kﬁéﬂé&“@%d‘ HaciEihg -ap&%c{?l‘icd@aﬂnel %ualﬂ-ﬁ?idﬁ:%% F@brt %{1’ )ﬁ 'Fﬂ?’ii({ai |

signal s/infaornmatipon angm tted on separate . (physical) contro
channel &l athazed ngéﬁﬁiﬁﬁéaFa@n§%ﬁ&f%ﬂﬂﬁ# eFH“&ﬁW@%”the associ at ed
user data (protocol data units) are mapped or may be alternatively sent in
a subf #ane pr edédimthodhecadagdonupdrs afghe recedsg otpiras, edherant oPhpticadn. 1 n one
exanpl &plihk&hamel idhancd FUSTIEAL o teyatsmintheapari@iRBabrkEqsyist iadivatand t he

cont rokepgRRannel signal is L1 /L2 control channel information (e.g.
information on the Physical Downlink Control CHannel - PDCCH). Respective

L 1153 contr ol Ghansl Jon el ARk o [t bRSASAREENLSELR diac” OUPS of

users) be. ed’n a criic re. e Share or downli nk
channeﬂ?gﬁ¥n%§%ﬁg Wﬁ??ﬁ@mgﬁﬁﬂﬂﬁYHﬁggﬁT“?P%ﬁﬁ¥ﬂ3, where the control

channel information of the different users is mapped to the first part of a
downl i ¥k subf r dhemethed reeasiing to daia havhegimbgidgtsrningd MGeinday Bdicehar el at es

t o t he redyplaesnesich oithotlue he above described various embodi nents using

har dware and software. It is recognized that the various enbodi nents of the

i(nvent ion m)ay lgelei;ﬂmioamﬁﬂg QR clerd, Sheakth théfeﬁﬁxcﬁﬁdgp&&éidilgwﬁlfﬂlgﬁﬁisa |
processors). onputin evi ce gr pracessor, may.for exanpl e be genera
pur pose proces§8ﬁ@gBHV§?gQPH§$§W§gynggégg%ﬁgﬂﬁﬂéﬁy?mapplication specific
integrated circuits (ASIC), field programmabl e gate arrays (FPGA) or other
progr anfrabl e | dymebilgdginpekeomgtiEng: The vari ous enbodi ments of the invention
may al so be perforned or enbodi ed by a conbi nati on of these devi ces.
Further, the various enbodi nents of the invention may al so be inpl enented
by neans of software nodul es, which are executed by a processor or directly
in hardware. Al so a conbination of software nodul es and a hardware

i npl enentati on may be possible. The software nodul es nay be stored on any
ki nd of conputer readable storage nedia, for exanple RAM EPROM EEPROV
flash nenory, registers, hard disks, CD-ROM DVD, etc. Furthernore, it
should be noted that the terns termnal, nobile termnal, M5 and nobile
station are used as synonyns herein. A user equipnment (UE) may be

consi dered one exanple for a nobile station and refers to a nobile term nal
for use in 3GPP-based networks, such as LTE. Mreover, the termnal is not
limted to a nobile station, it can be, e.g., a PC card or a fixed access
poi nt of another system In the previous paragraphs various enbodi nents of




32 Also the detail ed explanations given in the Technical Background section
above are intended to better understand the nostly 3GPP specific exenplary
enbodi nents descri bed herein and shoul d not be understood as linting the
invention to the described specific inplenentations of processes and
functions in the nobile comunication network. Neverthel ess, the

i nprovement s prespvEcanipe ta resgiye BeopEd ghinpelagigial em iabasatatignorieradtt ures
described in fBeod@ciHae] sBaskeronds 39abihRMon Mdt OSIiPKenentBVIEQNCEPT  Of
t he |nvent|on1g%¥_bgyalso r eadi | % ed in tﬁg LI E RAN,C&§rently di scussed
by the 3GPP. ME&%CRIAFRAIN A0 AESPWEY MRS Y & Bspgsiopvir Ty tag B98iser f or med
by a robiie termindab:the beistting aad aahtuied qedignidlcast gipger fof afpearihase

Codi ng. schemt tRE 7 AR efo AR SRBh s Bl RewT Badhl b el v 2
transm ssion fromthe nobile termnal to the base station, and a channel
qual ity i ndi catrarsmifterggalisuesd tottrapgpib themyerodie evong! gualy ingicaton reppne odi ¢
channel qual i {he bagtitgih FithoaPRGkiplRinNBe BB AAIe NquaBRdntitA8SIbSA | Ng t he
aperiodic chanﬁgh gaki i ndi cat or gﬁggt Hﬁ ﬁhe 3ﬁﬁ$ tation w thout

mul ti pl exi ng PHB SAHEF PR Al s Gheaedf Lragial i 6% Woghta to be
transm tted viha chmntlpduiality iStieatedriiminglt ajdihe SGhql chamnelasgnanngivatthe channel
quality indic ] r el . : C - Sl l,.;indi cates a
det er m ned va@%%ﬁ%%ﬁfﬁgﬁﬁ%g%ﬁﬁggfﬁggé%gﬁgg%&%%g%gfggﬁggéﬁ%%%g%o O<:géejsource
bl ocks that i $aigpranalist themeregss! teydeprminedguaberaffésaede Masdser of resource

bl ocks. 2. The nethod according to claim1l, wherein the determ ned MCS

i ndex9has val Whe 29bile @rmifhiectmingd aeaie08 dileit theddiroined MICS Rectgcedi ng

cl ai s, mhereia the nobile terminal is configured to feed back the

aperi odi ¢ chak Eﬁzﬁuality i ndi cator report on a Physical Uplink Shared
Channel (PUSCH) based on one of a plurality of reporting nodes. 4. The

met hod0accor diThgntobilanymand acfording tpelemediond, whizh isconfilgeredity fead Baysi ca
Uplin : (.PL [ : .M h L4 9 hannel
quali5?§%%gﬁgggggﬂge €%§g§ﬁg%??ﬁgﬁﬁﬁgﬁ%§$§§ﬁpﬁg%§85F§C%%§d6§§g§ t he

pr ecediapry @ eiered a phireliei of repratiegiaedes. quality indicator trigger is a
Channel Quality indicator request bit, 6. The nethod according to claiml1,
wher eiin, t he dehersbietMaal AdeRnd 10 Ahe sh&SF Faifn S JUH IRRMErL ISRt val ue

L. 7. ihenpebl eche e PaydinUplitk Hatd0mnhersm) tNenkad Hﬁ%g&ﬁ;ﬂicv&&ﬁiepn Wi th
val ue %@thﬁﬁ&gaq. iIcy version infrequently used for data retiansm ssion
S. A ng I termnal conprising: 34 a receiver configured to receive a
contraql, chann signal from a base statiqgn, wherein the coptrol channel
signaazqonpri§g§né’ aﬂpa%ﬁéﬁmaﬁﬁgé% aﬁﬁ%SWH@ﬁﬁl ﬁ%%?mpﬁﬁgk&xiﬁ@8¥nation on
r esouripdcHsgerBdey vergpn ¥tk velE& hi ssion fromthe nobile terminal to the
base station, and a channel quality indicator trigger for triggering a

transnissi on dheaivbilp edrindehl ecfdndel clgital J, Whetditdihe addandaRpetkiohavitthe base

station, and a _transm tter confiqured to tr 1t the aperiodic channe
quality indicg—gF?F%%%f?l?%w?ﬁgl gg%ﬂg?] i %?ﬁ%Q4ﬁﬂﬁFmﬁﬁgﬁP%Iexing t he
aperiodic channel quality indicator report with data to be transmitted via
an Uplli4nk SharfebkschialimebdmpiiingSCH), m case when the channel quality
indicator trigger is set and the control channel signal indicates a
det enmi i ned valauenehitteh eorig8radnd évangmtl 2 absiool ichehinehsigsl & Aumdbde tofairabsour ce
bl ocks that i 3 : '} . urce

Bl ocke. 8. They el 1 o SR o ned
MCS | ndex has (Vi) dndss, informationqa reseprs Bogksuped st raswisrian fgmites melaiem 8 or
9, which is coatiigiitehettasd aatbnpacka thandppeiigdidcahtangel fauabdde andi cat or

report on a Physical. Uplink Shared Channel . (.PU Cﬁ%l sed, on one % a

i Cral i by of rHERSH e PR Gihntel RS, rhiceRE heR AL BB s "any one
of clains 8 tdoll@baskhepadém antle transnitter is configured to use a Physi cal
Upl i nk Shared CHannel (PUSCH) to transmt the aperiodic channel quality

i ndi cator report. 12. The nobile term nal according to claim8, wherein

t he determ ned MCS i ndex indicates a redundancy version with value 1. 13.
The nmobile termnal according to claim 12, wherein the redundancy version
with value 1 is a redundancy version infrequently used for data

retransm ssion. 14. A base station conprising a transmtter configured to
transmt a control channel signal to a nobile termnal, wherein the contro
channel signal conprises a Mdul ati on and Codi ng Schenme (MCS) I ndex,

i nfoi mati on on resource bl ocks used for a transm ssion fromthe nobile
termnal to the base station, and a channel quality indicator trigger for
triggering a transm ssion of an aperiodic channel qualify indicator report
fromthe nobile station to the base station, and 35




a receiver configured to receive fromthe nobile termnal the aperiodic
channel quality indicator report, which is not nultiplexed with data
transmtted via an Uplink Shared Channel *{UL-SCH), in case when the channel
quality indicator trigger is set and the control channel signal indicates a

det er m ned val ue .of th Ng§ di.cat.e nunbet source
bl ocks t hat F§Egﬁ%11%ﬁ ant%F&%aﬁg? %h ngég'fﬁﬁﬁ% tﬁ% emOdI%Ohamgource

bl ocks. 15. bﬁlt?@;ﬁﬁca&tr&l&poﬁﬂwﬁﬁﬁ o it ﬁﬁﬂﬂi}ﬂ@&ﬂ&hﬂﬂ defh rrar@iRE Rid deUslalker m ned
MCS | ndex has val ue 29. 16. The base station according to claim114 or 15,

whi ch i s confShged &dars! (eSO, intresqpben Bgichamishadly Jé?é]&ﬁtpt gﬂggﬂdlns@@tt or
report on 2 R SLCal P LK Sianershannek LEHSCLDBP RS 1009080l

plurality of Tepor ase’'s 1 on accor o any one of
clains 14 toake, mﬂ!ﬂ:&tfeelannﬁihberr(ﬁtﬁlso/lﬁée lbsoces)mlﬁatgursﬁdditnomaaemaecfehysd) Qal
Upl i nk Shared CHannel (PUSCH) to receive the aperiodic channel quality

i ndi cat or r e§termineg number pHsEUERIHE- according to claim 14, wherein the
det erm ned MCS I ndex indicates a redundancy version with value 1. 19. The
base station according to claim 14, wherein the redundancy version with
val uésl i s aTheduneatatyn wetosdiontd cihine ddenhbrginuthe defeoninddtMCBdhdanka ssi on

value 29.

16. The base station according to claim 14 or 15, which is configured to receive the
aperiodic channel quality indicator report on a Physical Uplink Shared Channel
(PUSCH) based on one of a plurality of reporting modes.

17. The base station according to any one of claims 14 to 16, wherein the receiver is
configured to use a Phiysical Uplink Shared CHannel (PUSCH) to receive the aperiodic
channel quality indicator report.

18. The base station according to claim 14, wherein the determined MCS Index indicates a

redundancy version with value 1.

19. The base station according to claim 14, wherein the redundancy version with value 1 is

a redundancy version infrequently used for data retransmission,



