CLAIMS (CLEAN)

A method, In a basa station (103), for determining at least ona control timing
configuration numbar, sald at least one control timing configuration number providing a
subframe timing setting for conflguring control timing to and from a user equipment
(101) In & multiple cell communications network, the methad comprising:

determining (10) at (aast ena contral fiming conflguration numbaer for a plurality of
aggregatad calla of the muitipie call communications network, each eggregatsd csil
baing sseoclated with a Time Division Duplex, TDD, upiink-downlink configuration
number, whereln at (sast two TDD uplink-downlink configuration numbers of the
plurality of aggregated calia are nat equal, and sakd plurality of aggregated calis being
aasaglated with the user aquipment (101), wherein the determining (10) ls based on a
subframe timing compatibility of sald TDD uplink-downlink configuration numbers of
each aggregated cell; and

ausigning (18) sald at least one sontrol timing configuration number to the ueer

squipment (101).

The mathed of claim 1, wherein the at least one control timing configuration number is
Indloative of a downiink Hybrid-Automatic Repeat Request, HARQ, control timing
canfiguration for establishing downlink HARQ A/N timings across the plurality of

aggregated oslle,

The mathod of any of claims 1-2, whereln the at |=sest one control iming configuration
number is Indicativa of an uplink aentral timing configuration number for satablishing
uplink scheduling grant and/or acknowledgement/negative-acknowledgement, A/N,

timinge acroes the plurality of aggrageted ceils.

The method of any of claims 1-3, whareih the at least ane control timing configuration
number is equal to one of sald TDD uplink.downlink configuration numbers of the

plurality of aggregated oslls.

The method of any of claims 1-3, whereln the at least one oontrol timing configuration
number Is not equal to any of the TDD uplink-downlink eonfiguration numbsre of esid

plurality of mggregated celle.



10.

11,

12.

13.

The mathad of any of claims 1-6, whereln the et least one control ming configuration
number s determined such that control data Is tranamittad, to and from the usar
aquipment and the network, In a non-contlicting manner.

The method of any of claims 1-8, wherein the determining (10) further compriaes
determining (11) the at least ane sontrol timing configuration number based on the
TDD uplink-downilnk configuration numbers of said plurality of aggregated cells.

The mathod of claim 7, wherein the determining (10) further comprizes determining
(12) the at least one oontrol timing configuration number baged on a subframe timing
compatibliity ardering.

The method of ciaim 8, whersin the detarmining (12) further compriaas arranging (14)
the subframe timing compatibliity ordering such that TDD uplink-downlink
configurations on a highet level of tha ordering comprise uplink subframes that are a
aupersst of all uplink subframes from TDD uplink-downlink configurations on a lowar
level of the ordering.

The method of any of claims 8-9, wherein the determining (12) further comprises
arranging (16) the subframe timing compatibility ordering suoch that TRD upllnk-
downlink conflgurations on & lower leval of tha ardering comprise downlink subframes
that are a superaet of all downlink subframes from TDD uplink-dewniink configurations

on a higher lavel of the ordering.

The mathod of any of ¢laims 1-10, wherein the assigning (18) further comprieee
asmmunicating to the user equipment sald at least one contral timing configuration

number via radlo resource contral, RRC, signalling.

The method of any of claims 1-11, wherein the assigning (18) further comprises
assigning (20), in the presence of conflicting subframes, a forward-subframe downlink
scheduling timing with respect to a physical downlink control ehannel, PDCCH,

The method of any of claims 1-12, whareln the assigning (18) further comprises
assigning (22), in the presenca of conflicting subframes, a cross component carrier
forward-subframe downliink scheduling timing with respect to a physical downiink
control channel, PDCCH.
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14, A bass statlon (103) for determining at least one control timing carfiguration number,

16,

16.

17.

18,

said at least one control timing conflguration number providing a subframe timing
setting for corfiguring control timing to and from & user equipment (101) in & muitiple
cell communicationa network, the base atation comprising:

a determination unit (308) configured to determine at least one contro! timing
cenfiguration number for a plurality of aggregatad cells of the multiple call
communleations network, each aggragated cell belng assoolated with a Time Division
Duplex, TDD, uplink-downiink configuration number, wherein at least twa TDD uplink-
downlink configuration numbers of the plurality of aggragated cells are not equal, and
sald plurality of aggregatad sells being assooiated with the user equipmsat (101),
wharein the at leaet one control timing configuration numbsr is daetermined based on a
subframe timing compatibillty of aaid TDD uplink-downlink conflguration numbaers of
sach aggregated cell; and

an assignment unit (310) configured to assign sald at laast one control timing
configuration numbar to the user equipment (101).

The base station of claim 14, wherein the at least one control iming configuration
number I8 Indicative of a downlink Hybrid-Automatic Repeat Requeat, HARQ, control
timing configuration for establishing downlink HARQ A/N timings acroes the plurs'* ~¢

agigragatad cells.

The base station of any of claims 14-186, whereln the at least one control timing
conflguration number ls Indicative of an uplink control timing configuration number for
establlshing uplink scheduling grant and/or acknowledgement/negative-
acknowledgemant, A/N, timings across the plurality of aggregated cells.

The base station of any of clalms 14-18, wherein the at least one control timing
configuration number 1s @qual to one of sald TDD uplink-downilnk corfiguration

numbera of the plurality of aggregated cells.

The base statlon of any of claims 14-16, wharein the at (east one contrel timing
configuration number Is not equal to any of the TDD uplink-downlink conflguration

numbers of said plurality of aggregated calls.



10.

20.

21,

22,

23,

24,

25,

26,

The basa atation of any of claime 14-18, wherein the at least one control timing
configuration number [s detsrmined such that control data la transmitted, to and from
the user equipment and the network, In a non-conflicting manner.

The base statlon of any of claims 14-19, whereln the determinatlon unit (308) [s further
configured to detarmine tha at least one control timing configuration number based on
the TDD uplink-downlink configuration humbara of sald plurality of aggregated cells.

The bage station of olaim 20, wherein tha detarmination unit (308) Is further configured
to determina the at least one control iming configuration number based on a subframe
timing compatibllity ordering.

The base station of claim 20, wherein the subframe timing compatlbility ordering is
arranged such TDD uplink-downlink configurations on a higher levsl of the ordering
comprise uplink subframes that are a superset of all uplink subframes from TDD uplink-
downlink conflgurations on & lower lavel of the ordering.

The base station of any of clalme 21-22, wherein the subframe timing compatibllity
crdering Is arranged such TDD uplink-townlink configurations on a lowar level of the
ordering comprise downlink subframes that are a superaet of all downlink subframes
from TDD uplink-downlink configurations on a higher leval of tha ordasting.

The base station of any of claims 14-23, whereln the assignment unit (310) is further
gonfigured to communicate to the user eyulpmant said at least one contral timing
configuration number via radio reacurce contral, RRC, signalling.

The base station of any of claims 14-24, wherein the asalgnment unit (310) l& further
configured to assign, In the presence of confilcting aubframes, a forward-subframe
downlink scheduling timing with respect to a physical downlink control channel,
PDCCH.

The base statlon of any of clalms 14-25, whersin the assignment unit (310} la further
configurad to assign, in the pressnce of conflicting subframes, a cross componant
carrer forward-subframe downlink scheduling timing with respect to a physical
downlink control channel, FDCCH,
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28.

2.

3°l

3.

az2.

A methad, In a user equipment (101), for determining at least one control tming
configuration number, sald at least one control timing configuration number providing a
subframe timing setting for a configuration of control timing for a user equipment (101)
in a muttiple cell communications network, the method comprising:

detarmining (30) at least one control timing vonfiguration number for a plurality of
aggregeted cully of the multiple cell communications network, each aggregated cell
being associatad with a Timing Divislen Duplex, TDD, uplink-dowrllink configuration
number, wherein at least two TDD uplink-downlink configuration numbers of the
plurality of aggregated cells ara not equal, and sald plurality of aggregatad calle being
assoclated with the user equipment (101), whereln the determining (20) is based on a
subframe timing compatibiilty of said TDD uplink-downlink configuration numbsers of
each aggregated cell; and

Implementing (33) control timing based on the at least one controt timing
conflguration number.

The method of claim 27, wherein the at (sast one control timing conflguration number Is
indlcative of a downlinik Hybrid-Automatic Repeat Reguest, HARQ, control timing
configuration for establishing downlink HARQ A/N timings across the pluraiity of
aggregated cells,

The method of any of claime 27-28, wharein the at least ona control timing
configuration number s indicative of an uplink control timing configuration number for
establishing uplink scheduling grant and/or acknowledgement/negative-
acknowledgament, AN, timings acreas the plurality of aggregated cells.

The method of any of clalms 27-29, whereln the at leaat one control timing
configuration number (s equal to one of sald TDD uplink-downlink canfiguration
numbers of the plurality of aggregated cells.

The method of any of claims 27-20, wherain the at least one caritrol timing
configuration number Is not equal to any of the TDD uplink-downlink cenfiguration
numbers of sald plurality of aggregated cells.

The method of any of claime 27-31, wherain the Implementing (33) further compriging
scheduling (37) control data, based an that at least one contral timing configuration



33.

34.

36.

38.

37

38

number, guch that the control data is transmitted, to and from the uset squipment and
the network, in a non-conflioting menner,

The method of any of ¢laims 27-32, whereln the determining (30) further comprises
receiving (31) the at leest ona controf timing configuration from a base atatlon (103).

The method of ¢laim 33, wherein the at leaat one contral timing configuration is
recelved via radio resource control, RRC, signalling.

The methad of any of claims 27-34, wherain the determining (30) further comprises
determining (32) the at least one control timing configuration numbar auch that cantrol
data fs tranemitted fo and from the user equipmant and the natwork in a non-conflicting
manner,

The method of any of clalma 27-35, wherein the implemanting (33) further comprisee
scheduling (34), In the presence of conflicting subframes, a forward-subframa downlink
schedullng timing with respact to a physles! downlink control channel, PDCCH,

The method of any of claima 27-36, wharein the implementing (33) further comprises
soheduling {38), in the presanoe of conflicting subframes, a cross component carrler
forward-subframe downlink scheduiing timing with reapact to a physical downiink
control channel, POCCH.

A user equipment (101), for determining at lemat one control timing gonflguration
number, sald at lsast one control iming conflguration number providing a subframe
timing setting for a configuration of contral timing for a user aquipment In a muitiple cell
communications network, tha ussr equipment (101) comprising:

@ determining unit (402) configurad to determine at [east one contrel timing
configuration number for a plurality of aggregated calls of the muitiple call
communioatione network, each aggragated cell being assoclatad with a Time Division
Duplex, TDD, uplink-downlink configuration numbsr, wherein at least two TDD uplink-
downlink configuration numbers of the plurallty of aggregated cells are not equal, and
said plurallty of aggregatad calls being assoclated with the user aqulpment (101),
wherein the at least one control timing configuration number ls determined based on a
subframe timing compatibility of sald TDD uplink-downlink configuration numbers of
each aggregated call; and



89,

40.

41,

42!

44,

45,

48,

an implementation unit (408) conflgured to Implement control timing based on the
at least one control timing configuration number.

The user equipment of claim 38, whersin the at least one control timing configuration
number is indicative of a downlink Hybrld-Automatic Repeat Request, HARQ, contral
timing conflguration for establishing downlink HARQ A/N timings across the plurality of
aggregatad calls.

The user aquipment of any of clalmg 38-38, whereln the at least one contro! timing
configuration number is indicative of an uplink control timing configuration number for
establlshing uplink scheduling grant end/er acknowlsdgement/negative-
acknowledgement, A/N, timings acrass the plurality of aggregated cells.

The user aquipment of any of claims 38-40, whereln the at least one control timing
configuration number Is equal to one of sald TDD uplink-downlink configuration
numbers of the plurality of aggregated cells.

Tha user equipment of any of clalime 38-40, wherein the at (east one controi timing
configuration number is not equal to any of the TDD uplink-downlink eonfiguration
numbers of said piurality of aggregated colls.

The usar equipmert of any of claims 38-42, wherein the implementation unit (408) la
further configured to achedule control data, based on the at least one contrel timing
conflguration number, such that control data s transmitted, to and from the user
equipment and the netwark, In a non-canflicting menner,

The user equipmant of any of claims 38-43, wharein the determining unit (402) ls
further configured to receive, from the base station (103}, the at Jeaat one control timing
configuration number,

The user equipment of alalm 44, wherein the at least one control timing configuration
numbar le racelved via radlo resource control, RRC, signalling.

The user equipmant of any of claims 38-48, wherain the implementation unit (408) Is
configursd to implement ths at least one control timing configuration number such that
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47.

48,

control data Is transmitted to and from the user aquipment and the network in a non-
conflicting manner.

The user squlpment of any of claims 38-46, wherein the implementation unlt (408) {s
further configured to schedule, in the presence of confilcting subframes, & forward
subframe downlink scheduling timing with regpect to a physical downlink ¢ontrol
channael, PDCCH,

The user equipment of any of claims 38-47, wherein the implementation unit (408) le
further configured to achedule, in the prasence of conflleting subframes, a crose
component ocarrler forward-subframe downlink scheduling timing with respect to a
physical downlink control channel, PDCCH,



