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PUCCH format 1 a/1 b resources for HARQ-ACK for time division duplex signalling based on
an index of the first enhanced control channel element used for transmission of a
corresponding EPDCCH downlink assignment in an uplink subframe, the index of the
downlink subframe in which the EPDCCH downlink assignment is trans-mitted, and one or
more configured parameters wherein a dynamic offset_modifier is one of the one or more
configured parameters, wherein the dynamic offset modifier is applied such (hat the dynamic
offset modifier depends on a subframe index m, and wherein mulliple sets of dvnamic ofiset
modifiers are defined o be a malix C with (M-1) columns and N rows, M corresponding to the
number of oofions o pedorm dvnamic swilching, and M being a number of downlink sublrames
associated with an uplink subframe for HARG-ACK feedback, and the subframe index im is usad
as one factor to determine the valug of the dynamic offsel modifisr k(n, m), whare n is an index
of dynamic swilching option sionalled as downdink control information DO via EPDCOH.

A further aspect of the invention relates to an apparatus comprising at least one
processor; and at least one memory including a computer program code, wherein the at
least one memory and the computer program code are configured to, with the at least one
processor, cause the apparatus to determine PUCCH format 1 a/1 b resources for HARQ-
ACK for time division duplex signalling based on an index of the first enhanced control
channel element used for transinission of a corresponding EPDCCH downlink assignment in
an uplink subframe, the index of the downlink subframe in which the EPDCCH downlink
assignment is transmitted, and one or more configured parameters_ wherein a dypamic offset
modifier is one of the ong or_more confioured parameters, wherein the apparaius is caused 1o
apply the dynamic offset modifier such that the dynamic ofisel modifier depends on a sublrame
index . and wherein muliivle seis of dynamic offset modifiers are defined to be a matrix © with
(V1Y eolumns and N orows, N corresponding fo the number of options o perform dynamic
switching, and M being a number of downlink subframes associated with an uplink sublrame for
HARG-ACK feedback, and the subframe index mn is used as one facior fo delermine the valus
of the dvnamic offset modifier &n, ), where n s an index of dynamic switching oplion.

A further aspect of the invention, a method s provided comprising receiving
information on a configuration of an EPDCCH set the configuration comprising a EPDCCH-sei-
speciiic PUCCH resources starting offsel and gt least one EPDCCH-sel-specific parameter
which is equal o or a mulliple of & number of eCCEs in the EPDCCH sel;
determining a relative index of a DL subframe, an index of the first enhanged control-
channel element of the BEPDCOCH sel carrving downlink assionment, and an index of &
dvniamic offset modifier:
using the relative index of the DL sublrame and the index of dvnamic offset modifier o
dedermine a value of the dynamic offset modifier: .
determining at least one PUCCH resource based on the received information, the index of the
first enhances control channel slement of the EPDCOH =l carrving downlink assignment, e
delerminad relative index of the DL subframe and the determined value of dynamic ofiset
modifier, and ransmitting HARG-ACK using the at least one delermined PUCCH resowrces,

A still further aspect of the invention relates to a user terminal comprising at least one
processor; and at least one memory including a computer program code, wherein the at
least one memory and the computer program code are configured o, with the at least one
processor, cause the user terminal to apply PUCCH format 1 a/1 b resource mapping for
EPDCCH scheduled PDSCH for time division duplex signalling based on an index of the first
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enhanced control channel element used for transmission of a corresponding EPDCCH
downlink assignment in an uplink subframe, the index of the downlink subframe in which the
EPDCCH downlink assignment is transmitted, and one or more configured paramelers.

A still further aspect of the invention relates to a computer program product
comprising program code means configured to perform any of the method steps when the
program is run on a computer.

A still further aspect of the invention relates to a computer-readable storage medium
comprising program code means configured to perform any of the method steps when
executed on a computer.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following the invention will be described in greater detail by means of preferred
embodiments with reference to the attached drawings, in which

Figure 1 illustrates a multi-SF PUCCH resource arrangement by following
Rel-8/9/10;

Figure 2 ilustrates an exemplary multi-SF PUCCH resource arrangement
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CLAIMS

1. A method for resource allocation in a communications systém, char -
acterized by _
determining, in a network apparatus, PUCCH format 13 1b resopurces for
5 HARQ-ACK for time division dupliex signalling based on _. l
an index of the first enhanced control channel elepient used for fransmis-
sion of a corresponding EPDCCH downiink assignment in uplink subframe,
the index of the downlink subframe in which’the EFDCCH downlink as-
signment is transmitted, and
10 one or more configured parameters.
2. A method as claimed inclaim 1, g¢’haracterized by the oneor
more configured parameters comprising one opmore of:
- afirst semi-static user terminal-specific resource starting offset defined
for an EPDCCH set,
15 - asecond user fermi
EFPDCCH set,
- a dynamic offset
3. A method as cl
muiti-subframe PUCCH formrat 1a/1b resource allocation is carried out for HARQ-ACK
20  corresponding to PDSCH/&cheduied via EPDCCH.

4. A method as claimed in any of claims 1{fo 3, characterized in

l-specific resource offset defined for each

medinclaimior2 characterized inthat a

that when M=1, the fesource determination is independent of the second user termi-
nai-specific resoyrce offset.

b. method as claimed inany of claims 1fo 4, characterized in

25  that for tim

sffset impacts resource sliocation when PUCCH HARQ-ACK resources for

/division duplex signalling when M=>1, the secaond user terminal-specific
resource
multipig’ downlink subframes map into a single uplink subframe.
6. A method as claimed inany ofclaims 1o 5, characterized in
thét the offset for each EPDCCH set applied in each downlink subframe is dependent
30 Jon the first semi-stalic user terminal-specific resource starting offset, second user
terminal-specific resource offset, and m, where m(0...M-1) is a relative index of the
downlink subframe, A being the number of downlink subframes associated with an
uplink subframe for HARQ-ACK feedback.

7. A method as claimed in any ofclaims 1o 6, characterized in

that-the-dynamic-ofiset-modifier t-is-dependentor-an-antenna-port-or-a-POWer- et ohmm—
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command.
8. A method as claimed in any of claims 1 to 7,charactefized in
a subframe
index m, wherein the dynamic offset modifier is derived based on: downiink control

5  information DCl that EPDCCH is carrying.
8. A method as c¢laimed inany ofclaims 110 8, chdracterized in
that a dynamic offset modifier is applied such that the dyyéﬁc offset modifier de-

pends on a subframe index m, wherein multiple sets of dyriamic offset modifiers are

that the dynamic offset modifier is applied such that it is independe:ﬂt/o

defined to be a matrix C with (A-1) columns and N rows, N corresponding to the num-

10  ber of options to perform dynamic switching, M being the number of downlink sub-
frames associated with an uplink subframe for HARQ-ACK feedback, and the sub-
frame index m is used as one factor o determife the value of the dynamic offset
modifier k{n, m), where n is an index of dywamic switching option signalied as
downlink control information DC! vig EPDCCH.

15 10. A method as claimed incldim 9, characterized inthatthe re-
source index of the ACK/INACK resoupte corresponding o the m-th subframe X,, is
derived from the resource index of thé first subframe X, as X¢+C(m), where C(m) is a
predefined constant number.

11. A method as clagimed in claim 10, characterized inthatthe

20  matrix C is configured via a protocol layer higher than the physical layer.

12. A method

in that the dynamic offs

claimed inany ofclaims 1o 11, characterized

modifier k is an antenna port-speciiic offset associated with

antenna port p, where/p is the anienna port allocated to the first control channel ele-

ment CCE of corresponding EPDCCH or other explicitly signalled or implicitly derived

25  parameter.

13,/A method as claimed in any of claims 1to 12, characterized

by scheduling the PUCCH format 1a/1b resources for EPDCCH for time division du-
ing based on formula i

(1)

= A ¥ (n
(i“) nPUCCH - NUE—PUCCHTDD m+ n‘cCCE + NUE~PUCC[—I + k

¥

where
nggfm is a PUCCH format 1a/1b resource to be allocated for a HARQ-

ACK signal;
NI oy is the first semi-static user terminal-specific resource starting
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Nig svcarop 18 the second user terminal-specific resource offset degfined

for EPDCCH sets when M>1, M being the number of downlink subframes asgociated
with an uplink subframe for HARQ-ACK feedback, m being a relative #hdex of a
downlink subframe, whergin 0SmsM-1;

2 o s an index of the first enhanced control channelslement eCCE
used for transmission of a corresponding EPDCCH downlink/assignment in a

"=kn where m is the relative index of the downlink subframes

downlink subframe
and 0smsM-1;
ik is a dynamic offset modifier.

10 14. An apparatus comprising at ieast one/orocessor; and at least one
memory including a computer program code, characterized in that the at
feast one memory and the computer program codg’are configured to, with the at least
one processor, cause the apparatus to

determine PUCCH format 1a/1bfesources for HARQ-ACK for time divi-

15 sion dupiex signalling based on

an index of the first enhancgd control channel element used for transmis-
sion of a corresponding EPDCCH downlink assignment in an uplink subframe,

the index of the downlink subframe in which the EPDCCH downlink as-
signment is transmitted, and

20 one or more configured parameters. ‘

15. An apparais as claimedinclaim 14, ¢characterized inthatthe
one or more cdnﬁgure arameters comprise one or more of:
- a firsysemi-static user terminal-specific resource starting offset defined

. foran EPDCCH set,

25 - second user terminalspecific resource offset defined for each

EPDCCH set,
- adynamic offset modifier.
_ 16. An apparatus as claimed inclaim 14 or 15, characterized in
that the at least one memory and the computer program code are configured to, with

‘30 thé at least one processor, cause the apparatus to carry out 2 multi-subframe PUCCH
ormat 1a/1b resource allocation for MARQ-ACK corresponding to PDSCH scheduied
via EPDCCH.

17. An apparatus as claimed in any of claims 14 to 16, character-

ized inthat when M=1, the resource determination is independent of the second
user terminal-specific resource offset.

18 An apparatus as claimed-in-anyv-of claims-t44s ‘—eharaeter

¥t
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ized inthat for time division duplex signalling when A7>1, the second usgr terminai-
specific resource offset impacts resource allocation when PUCCH HARQ-ACK re-
sources for multipie downlink subframes map inio a single up{l‘ink subframe.
19. An apparatus as claimed in any of claims 14 10 18/ character-
5 ized inthstthe offset for each EPDCCH set applied in each downlink subframe is
dependent on the first semi-static user terminal-specific resoyfce starting offset, sec-
ond user terminal-specific resource offset, and m, where m{#...M-1}) is a relative index
of the downlink subframe, A being the number of downlink subframes associated with
an uplink subframe for HARQ-ACK feedback.

10 20. An apparatus as claimed in any of ¢faims 1410 19, character-
ized inthat the at least one memory and the domputer program code are config-
ured to, with the at least one processor, causé the apparatus {o apply the dynamic
offset modifier £ dependent on an antenna pgrt or a power control command.

21. An apparatus as claimed i ény of claims 14 to 20, character-

15 ized in that the at least one memory and the computer program code are config-
ured to, with the at ieast one procegsor, cause the apparatus to apply the dynamic
offset modifier such that it is independent on a subframe index m, wherein the dy-
namic offset modifier is deriv d.based on downlink control information DCI that
EPDCCH is carrying. /

20 22. An apparatls as claimed in any of claims 14 to 21, character-
ized inthat the at i% one memory and the computer program code are config-
ured to, with the at least one processor, cause the apparatus fo apply the dynamic

offset modifier such that the dynamic offset modifier depends on a subframe index m,

wherein multiple/sets of dynamic offset modifiers are defined 1o be a matrix C with (M-

25 1) columns and N rows, N corresponding o the number of options to perform dynamic

switching, ¥ being the number of downlink subframes associated with an uplink sub-
frame for HARQ-ACK feedback, and the subframe index m is used as one factor to
deternfine the vaiue of the dynamic offset modifier k(n, =), where n is an index of dy-
ic switching oplion.
30 23. An apparatus as claimed inclaim22, characterized inthatthe
resource index of the ACK/NACK resource corresponding to the m-th subframe X, is
derived from the resource index of the firsi subframe X, as Xe+C{m). where Ci{m) is a
predefined constant number.

24. An apparatus as claimed inclaim 23, characterized inthatthe
35  at least one memory and the computer program code are configured 1o, with the at

sast-one-prosesser-cause-the-apparatusto-define the-matrix-C-via-a-protocottayer—-
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higher than the physical layer.

25. An apparatus as claimed in any of claims 14 fc 24, chafacter-
ized inthatthe dynamic offset maodifier & is an antenna port-specifi
ated with antenna port p, where p is the antenna port allocated tg/the first control
channei elament CCE of corresponding EPDCCH or other explicitly'signaled or implic-
itty derived parameter.

26. An apparatus as claimed in any of claims 1440 25, character-
ized in that the at least one memory and the computer/program code are config-
ured o, with the at least one processor, cause the apparatus o set the parameter

(1)
NUEfPUCCH -TBD zg

the number of PUCCH resources corregsponding to a first EPDCCH set +
the number of PUCCH resources corresponding fo a second EPDCCH set; or

the number of eCCEs in the first EPDCCH set + the number of eCCEs in
the second EPDCCH set.

27. An apparatus as claimed/in any of claims 14 tc 26, character-
ized in that the at least one memory and the computer program code are config-
ured to, with the at least one processor, cause the apparatus to schedule the PUCCH

format 1a/1b resources for EPDGACH for time division duplex signalling based on for-

mula I:
& N M+ Hooep + N pueen + &
( EV) UE-PUCCHTDD cCCE UE-PUCCH
where
njig,cc is a PUCCH format 1a/1b resource to be allocated for a HARQ-
ACK signal;

18] ' . . . . o .
ureucen 18 the first semi-static user terminal-specific resource starting

offset defited for an ERDCCH set;
N o ccnop 18 the second user terminal-specific resource offset defined

for EPDCCH sets when M>1, M being the number of downlink subframes associated
an uplink subframe for HARQ-ACK feedback, m being a relative index of a

downlink subframe, wherein 0sm<As-1;

fcce g an index of the first enhanced control channel element e CCE

used for transmission of a corresponding EPDCCH downlink assignment in a

n—k

downlink subframe ‘= where m Is the relative index of the downlink subframes

and O<ms s

4
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k is & dynamic offset modifier.

28. A user terminal comprising at least one processor; ang at least one
En that the at

least one memaory and the computer program code are conﬁgu to, with the at ieast

memory including a computer program code, characteriz o

5 one processor, cause the user terminal to
apply PUCCH format 1a/1b resource for EPDCCH scheduled
PDSCH for time division duplex signalling based on '
an index of the first enhanced control ghanne!l element used for transmis-
sion of a corresponding EPDCCH downlink assignment in an uplink subframe,
10 the index of the downlink subframe in which the EPDCCH downlink as-
signment is transmitied, and g
one of more configurad parameters.
29. A user terminal g€ claimed inclaim 28, characterized by the
one or more configured pararpéters comprising one or more of:
15 - 3 first semi<static user terminal-specific resource starting offset defined
for an EPDCCH set,
- asgtond user terminal-specific resource offset defined for each
RPDCCH set,
a dynamic offset modifier,
20 / 30. A computer program product, characterized by comprising
program code means configured to perform any of method steps of ¢laims 1 to 13
Hen the program is run on a computer.
31. A computer-readable storage medium, characterized by
comprising program code means configured to perform any of method steps of claims
AL 1013 when executed.on a computer
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What is claimed is:

1. A method for resource allocation in @ communications sysiem, the
method comprising: '
determining, in a network apparatus, PUCCH format 1a/1b resources for

HARQ-ACK for time division duplex signalling based on:

an index of a first enhanced control channel element used for
transmission of a comresponding EPDCCH downlink assignment in a downlink
subframe,

an index of the downlink subframe in which the EPDCCH downlink
assignment is transmitted, and

one or more configured parameters, wherein a dynamic offset
modifier is one of the one or more configured parameters, wherein the dynamic
offset modifier is applied such that the dynamic offset modifier depends on a
subframe index m, and wherein multiple sets of dynamic offset modifiers are
defined o be a matrix C with (M-1) columns and N rows, N corresponding to the
number of options to perform dynamic switching, and M being a number of
downlink subframes associated with an uplink subframe for HARQ-ACK feedback,
and the subframe index m is used as one factor o determine the vaiue of the
dynamic offset modifier k(n, m), where n is an index of dynamic switching option
signalled as downlink control information DCI via EPDCCH.

2. The method as claimed in claim 1, wherein the one or more configured
parameters comprise one or more of:

a first semi-static user terminal-specific resource starting offset defined
for an EPDCCH set; and

a second user terminal-specific resource offset defined for each
EPDCCH set.

3. The method as claimed in claim 1 or 2, wherein a muiti-subframe
PUCCH format 1a/1b resource aliocation is carried out for HARQ-ACK
corresponding to PDSCH scheduled via EPDCCH.

4, The method as claimed in claim 2, wherein when AM=1, the resource
determination is independent of the second user terminal-specific resource offset.
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5. The method as claimed in claim 2, wherein for time division duplex
signalling when M>1, the second user terminal-specific resource offset impacts
resource allocation when PUCCH HARG-ACK resources for multiple downlink
subframes map into a single uplink subframe.

8. The method as claimed in claim 2, wherein an offset for each EPDCCH
set applied in each downlink subframe is dependent on the first semi-static user
terminal-specific resource starting offset, second user terminal-specific resource
offset, and m, where m{0...M-1) is a relative index of the downlink subframe, M
being the number of downlink subframes associated with the uplink subframe for
HARQ-ACK feedback.

7. The method as claimed in any of claims 1 to 6, wherein the dynamic
offset modifier k is dependent on an antenna port or a power control command.

8. The method as claimed in any of claims 1 to 7, wherein the dynamic
offset modifier is applied such that it is independent on a subframe index m, and
wherein the dynamic offset modifier is derived based on downlink control
information DCI that EPDCCH is carrying.

9, The method as claimed in claim in any of claims 1 to 8, wherein a
resource index of an ACK/NACK resource corresponding to the m-th subframe X,
is derived from a resource index of a first subframe X, as X¢+C(m), where C(m) is
a predefined constant number.

10. The method as claimed in claim 9,wherein the matrix C is configured via
a protocol layer higher than the physical layer.

1. The method as claimed in any of claims 1 to 6, wherein the dynamic
offset modifier k is an antenna port-specific offset associated with antenna port p,
where pis the antenna port allocated to a first control channel element CCE of
corresponding EPDCCH or other explicitly signalied or implicitly derived parameter.

12. The method as claimed in claim 2, further comprising scheduling the
PUCCH format 1a/1b resources for EPDCCH for time division duplex signalling
based on formula |

oy ‘ (1)
() npgecn = Nug-puccr-rop = M+ Meccr + Nyg-pycen + 1,
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where:
nY) .. is the first semi-static user terminal-specific resource starting
offset defined for an EPDCCH set;

NSY pccn-rop 18 the second user terminal-specific resource offset
defined for EPDCCH sets when M>1, M being the number of downlink subframes
associated with the uplink subframe for HARQ-ACK feedback, m being a relative
index of a downlink subframe, wherein OsmsiM-1;,

neccr 19 an index of the first enhanced control channel element eCCE
used for transmission of a corresponding EPDCCH downlink assignment in a
downlink subframe n k., where m is the relative index of the downlink subframes
and Osm=M-1; and

k is a dynamic offset modifier.

13. An apparatus comprising at least one processor and at least one
memory including a computer program code, wherein the at least one memory and
the compitter program code are configured to, with the at least one processor,
cause the apparatus to:
determine PUCCH format 1a/1b resources for HARQ-ACK for time

division duplex sighalling based on:

an index of a first enhanced control channel element used for
transmission of a corresponding EPDCCH downlink assignment in a downlink
subframe,

an index of the downlink subframe in which the EPDCCH downlink
assignment is transmitted, and

one or more configured parameters, wherein a dynamic offset
modifier is one of the one or more configured parameters, wherein the apparatus is
caused to apply the dynamic offset modifier such that the dynamic offset modifier
depends on a subframe index m, and wherein multiple sets of dynamic offset
modifiers are defined to be a matrix C with (M-1) columns and N rows, N
corresponding to the number of options to perform dynamic switching, and M being
a number of downlink subframes associated with an uplink subframe for HARQ-
ACK feedback, and the subframe index m is used as one factor to determine the
vaiue of the dynamic offset modifier k(n, m), where n is an index of dynamic
switching option.

14. The apparatus as claimed in claim 13, wherein the one or more
configured parameters comprise one or more of:
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a first semi-static user terminal-specific resource starting offset defined
for an EPDCCH set; and

a second user ierminal—speciﬁc resource offset defined for each
EPDCCH set.

158. The apparatus as claimed in claim 13 or 14, wherein the at least one
memory and the computer program code are configured to, with the at least one
processor, cause the apparatus {0 carry out a multi-subirame PUCCH format 1a/1b
resource allocation for HARQ-ACK corresponding to PDSCH scheduled via
EPDCCH.

16. The apparatus as ciaimed in claim 14, wherein when M=1, the resource
determination is independent of the second user terminal-specific resource offset.

17. The apparatus as claimed in claim 14, wherein for time division duplex
signalling when M>1, the second user terminal-specific resource offset impacts
resource allocation when PUCCH HARQ-ACK resources for multiple downlink
subframes map into a single uplink subframe,

18. The apparatus as claimed in claim 14, wherein an offset for each
EPDCCH set applied in each downlink subframe is dependent on the first semi-
static user terminal-specific resource starting offset, second user terminal-specific
resource offset, and m, where m{0...M-1) is a relative index of the downlink ‘
subframe, M being the number of downlink subframes associated with the uplink
subframe for HARQ-ACK feedback.

19, The apparatus as claimed in any of claims 13 fo 18, wherein the at least
one memory and the computer program code are configured fo, with the at least
one processor, cause the apparatus to apply the dynamic offset modifier k
dependent on an antenna port or a power controt command.

20. The apparatus as claimed in any of claims 13 to 19, wherein the at least
one memory and the computer program code are configured to, with the at least
one processor, cause the apparatus to apply the dynamic offset modifier such that
it is independent on a subframe index m, and wherein the dynamic offset modifier
is derived based on downlink control information DCI that EPDCCH is carrying.
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21. The apparatus as claimed in claim in any of claims 13 to 20, wherein a
resource index of an ACK/NACK resource corresponding fo the m-th subframe X,
is derived from a resource index of a first subframe Xq as Xg+C{m), where C{m) is

" a predefined constant number.

22, The apparatus as claimed in claim 21, wherein the at jeast one memory
and the computer program code are configured to, with the at least one processor,
cause the apparatus to define the mairix C via a protocol layer higher than the
physical layer.

23. The apparatus as claimed in any of claims 13 to 18, wherein the
dynamic offset modifier k is an antenna port-specific offset associated with antenna
port p, where p is the antenna port allocated to a first control channel element CCE
of corresponding EPDCCH or other expiicitly signated or implicitly derived
parameter.

24, The apparatus as claimed in any of claims 13 1o 23, wherein the at least
one memory and the computer program code are configured to, with the at least
one processor, cause the apparatus to set a parameter foE}_ pUCCH—TDD 35

a number of PUCCH resources corresponding to a first EPDCCH set +
a number of PUCCH resources corresponding to a second EFDCCH set; or

a number of eCCEs in the first EPDCCH set + a number of eCCEs in

the second EPDCCH set.

25, The apparatus as claimed in claim 14, wherein the at least one memory
and the computer program code are configured {o, with the at least one processor,
cause the apparatus to schedule the PUCCH format 1a/1b resources for EPDCCH
for time division duplex signalling based on formuia Il

(m nilt;ccrf = Nts’ir)«»wccy-ma A Necee + Nzﬁfe)upucm +k
where:

ni.c 18 @ PUCCH format 1a/1b resource to be aliocated for a HARQ-

ACK signal;

Nf,?_pucm is the first semi-static user terminal-specific resource starting
offset defined for an EPDCCH set;

NG succn-rop 18 the second user terminal-specific resource offset
defined for EPDCCH sets when M>1, M being the number of downiink subframes
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associated with the uplink subframe for HARQ-ACK feedback, m being a relative
index of a downlink subframe, wherein O<msM-1:

Tecer 18 @n index of the first enhanced control channel element eCCE
used for transmission of a corresponding EPDCCH downlink assignment in a
downlink subframe n kn, where m is the relative index of the downlink subframes
and OsmsM-1; and

k is a dynamic offset modifier.

26. A computer-readable storage medium having program code stored
thereon, the program code when executed by a processor performing the method
of any one of claims 1 to 12.

27. A method comprising:

receiving information on a configuration of an EPDCCH set, the
configuration comprising a EPDCCH-set-specific PUCCH resources starting offset
and at least one EPDCCH-set-specific parameter which is equal to or a multiple of
a number of eCCEs in the EPDCCH set;

determining a relative index of a DL subframe, an index of the first
enhanced control channel element of the EPDCCH set carrying downlink
assignment, and an index of a dynamic offset modifier;

using the relative index of the DL subframe and the index of dynamic
offset modifier to determine a value of the dynamic offset modifier;

determining at least one PUCCH resource based on the received
information, the index of the first enhanced control channel element of the
EPDCCH set carrying downlink assignment, the determined relative index of the
DL subframe and the determined value of dynamic offset modifier, and

transmitting HARQ-ACK using the at {east one determined PUCCH
resource.

28. The method as claimed in claim 27, further comprising applying the at
least one EPDCCH-set-specific parameter downlink-subframe specifically.

29 The method as claimed in claim 27 or 28, further comprising setting the
relative index of the DL subframe 1 and deriving an index of the at least one
PUCCH resource for a second subframe from a resource index of the at least one
PUCCH resource of the first subframe.
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30. The method as claimed in any one of claims 27 to 29, further comprising
setting the at least one EPDCCH-set-specific parameter zero for making
subframes overlapping.




