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CLAIMS

We Claim:

1. A method comprising:

generating information that is indicative of: (a) a signaling time at V\{biéh an uplink-
downlink configuration signaling for a new uplink-downlink configuration/i/s to take place,
and (b) an application time at which the new uplink-downlink configurétion is to be applied;

and

providing the generated information to a user equip ht, wherein the generated
information specifies the new uplink-downlink conﬁgura%??toebe applied to the user
equipment. /

.//

2. The method of claim 1 further cot_p;jfising specifying the signaling time using a
first parameter that is indicative of a star}jﬁb point of an uplink-downlink configuration
persistency window, and specifying the"'application time using a second parameter that is

indicative of a duration of the uplink-downlink configuration persistency window.

3. The method o_l_.aﬁy one of claims 1 or 2 wherein the generated information
comprises a first paraméter that is indicative of a radio frame periodicity or a radio
subframe periodicity, and a second parameter that is indicative of a subframe offset, and
wherein the subframe offset is specified in terms of frames or subframes at which

common physical signaling is used to indicate a hew uplink-downlink configuration.

/ 4, The method of any one of claims 1-3 wherein the generated information
Ancludes one or more fixed subframes specifying an uplink, one or more fixed subframes
specifying a downlink, and one or more flexible subframes each of which may be used to

specify either an uplink or a downlink.

5. The method of any one of claims 1-4 wherein the generated information

comprises-allocating at-least-ene lime-perod-for-an-uplink-dewnlink-configuration
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persistency window, such that an uplink-downlink configuration change may only occur at

a commencement of the uplink-downlink configuration persistency window.

6. The method of claim 1 further comprising using common physical signallirg_g"for
5  performing the uplink-downlink configuration signaling, wherein the common phy_sjc'al
signalling is based on a specific downlink control information (DCI) format scrarﬁbled with
a Radio Network Temporary Identifier (RNTI). :

7. The method of claim 6 further comprising providing an in-dication of the new

10  uplink-downlink configuration in a payload of the downlink cont_rcfi information (DCl).

8. An apparatus comprising one or more procgsésors and one or more memories
including computer program code, the one or morefmemories and the computer program

code configured, with the one or more processors, to cause the apparatus to perform:
F 2

15 generating information that is indicat-t‘(;e of: (a) a signaling time at which an uplink-
downlink configuration signaling for a naw uplink-downlink configuration is to take place,
and (b) an application time at which the new uplink-downlink configuration is to be applied;

and

providing the generated information to a user equipment, wherein the generated
20  information specifies the new uplink-downlink configuration to be applied to the user
equipment.

e
’
o

9. Tpé épparatus of claim 8, wherein the computer program code is further
configured, with the one or more processors, to cause the apparatus to perform specifying
25 the sigﬁéling time using a first parameter that is indicative of a starting point of an uplink-
dgw’r'ilink configuration persistency window, and specifying the application time using a
/,_.féecond parameter that is indicative of a duration of the uplink-downlink configuration

persistency window.

30 10. The apparatus of any one of claims 8 or 9, wherein the computer program
; code is further configured, with the one or more processors, to cause the apparatus to
e perormrithe generating-using-airst-parameter-that-is-indicative-of-a-radio-frame periodicity -
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and a second parameter that is indicative of a subframe offset; and wherein the computer
program code is further configured, with the one or more processors, to cause the
apparatus to specify the subframe offset in terms of frames or subframes at which

common physical signaling is used to indicate a new uplink-downlink configuration.

11. The apparatus of any one of claims 8-10, wherein the computer prog;:é'rrh code
is further configured, with the one or more processors, to cause the apparatusv’[b perform
the generating by using one or more fixed subframes specifying an uplink,/-d’ne or more
fixed subframes specifying a downlink, and one or more flexible subframes each of which

may be used to specify either an uplink or a downlink.

/

12. The apparatus of any one of claims 8-11, whgrvi!(the computer program code
is further configured, with the one or more processors{,,»t’t'; cause the apparatus to perform
the generating by aliocating at ieast one time perth/)_d":;or an uplink-downlink configuration
persistency window, such that an uplink-downlipk configuration change may only occur at
a commencement of the uplink-downlink co_n(iguraﬁon persistency window.

.../;

13. The apparatus of claim -ﬁ'.wherein common physical signalling is used for
performing the upIink—downIinig_,c’énliguration signaling, and wherein the common physical
signalling is based on a sggadii;ic downlink control information (DCI) format scrambled with

a Radio Network Temporary Identifier (RNTI).

14. The‘”épparatus of claim 8 wherein an indication of the new uplink-downlink

configuration is provided in a payload of the downlink control information (DCI).

15. A computer program product comprising a computer-readable storage

,-"iﬁedium bearing computer program code embodied therein for use with a computer, the

computer program code comprising code for:

generating information that is indicative of: (a) a signaling time at which an uplink-
downlink configuration signaling for a new uplink-downlink configuration is to take place,
and (b) an application time at which the new uplink-downlink configuration is to be applied;

and
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providing the generated information to a user equipment, wherein the generated
information specifies the new uplink-downlink configuration to be applied to the user

equipment.

16. The computer program product of claim 15, further comprising code for
specifying the signaling time using a first parameter that is indicative of a starting point of
an uplink-downlink configuration persistency window, and specifying the application time
using a second parameter that is indicative of a duration of the uplink-dqmihlink

configuration persistency window.

17. The computer program product of any one of cl_ai'n’is 15 or 16, further
comprising code for performing the generating using a first parameter that is indicative of
a radio frame periodicity and a second parameter ’?/ws indicative of a subframe offset,
and further comprising code for specifying the subframe offset in terms of frames or
subframes at which common physical signaliswzused to indicate a new uplink-downlink
configuration.

/s

18. The computer progranm product of any one of claims 15-17, further comprising
code for performing the geneya{ihg by using one or more fixed subframes specifying an
uplink, one or more fixed s,uﬁ%rames specifying a downlink, and one or more flexible
subframes each of whi,ch'may be used to specify either an uplink or a downlink.

19. The computer program product of any one of claims 15-18, further comprising
code for performing the generating by allocating at least one time period for an uplink-
downlink configuration persistency window, such that an uplink-downlink configuration
change may only occur at a commencement of the uplink-downlink configuration

persistency window.

20. The computer program product of claim 15, further comprising code for using
common physical signalling for performing the uplink-downlink configuration signaling,

wherein the common physical signalling is based on a specific downlink control

ntermation-(DCI) format-serambled-with-a-Radio -Network-FTemporary-ldentifier (RNTH--
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21. The computer program product of claim 20, further comprising code for
providing an indication of the new uplink-downlink configuration in a payload of the

downlink control information (DCI).

22. A method comprising:

receiving first information at a user equipment that is indicative of a‘signaling time
at which an uplink-downlink configuration signaling for a new uplink~dpv’{:"nlink configuration

is to take place, and

receiving second information at the user equipment that is indicative of an

application time at which the new uplink-downlink configu/rai’fion is to be applied;

wherein the generated information specifies e new uplink-downlink configuration
to be applied to the user equipment.

."‘

23. The method of claim 22 fu@he} comprising specifying the signaling time using
a first parameter that is indicative of 4 ';starting point of an uplink-downlink configuration
persistency window, and specify.iﬁg the application time using a second parameter that is
indicative of a duration of thg-uplink-downlink configuration persistency window.

24. The method of any one of claims 22 or 23 wherein the received first or second
information furthér comprises a first parameter that is indicative of a radio frame periodicity
or a radio subframe periodicity, and a second parameter that is indicative of a subframe
offset, and wherein the subframe offset is specified in terms of frames or subframes at

which'common physical signaling is used to indicate a new uplink-downlink configuration.

25. The method of any one of claims 22-24 wherein the received first or second
information further includes one or more fixed subframes specifying an uplink, one or
more fixed subframes specifying a downlink, and one or more flexible subframes each of

which may be used to specify either an uplink or a downlink.
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26. The method of any one of claims 22-25 wherein the received first or second
information further comprises at least one allocated time period for an uplink-downlink
configuration persistency window, such that an uplink-downlink configuration change may .

only occur at a commencement of the uplink-downlink configuration persistency window.

27. The method of claim 22 further comprising using common physical signalling
for performing the uplink-downlink configuration signaling, wherein the comfmon physical
signalling is based on a specific downlink control information (DCI) format scrambled with
a Radio Network Temporary Identifier (RNTI). 3

28. The method of claim 27 further comprising regéiving an indication of the new

uplink-downlink configuration in a payload of the dowplink control information (DC1).
S

29. An apparatus comprising one or./more processors and one or more memories
including computer program code, the opé or more memories and the computer program

code configured, with the one or more processors, to cause the apparatus to perform:

receiving first informatio_n-"ét a user equipment that is indicative of a signaling time
at which an uplink-downlink eonfiguration signaling for a new uplink-downlink configuration

is to take place, and

receiving sge/énd information at the user equipment that is indicative of an
application timg,é't which the new uplink-downlink configuration is to be applied;

wher‘éin the generated information specifies the new uplink-downlink configuration

to be applied to the user equipment.

30. The apparatus of claim 29 wherein the computer program code is further
configured, with the one or more processors, to cause the apparatus to perform specifying
of the signaling time using a first parameter that is indicative of a starting point of an
uplink-downlink configuration persistency window, and specifying of the application time
using a second parameter that is indicative of a duration of the uplink-downlink

—configuration-persistency window.
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31. The apparatus of any one of claims 29 or 30 wherein the received first or
second information further comprises a first parameter that is indicative of a radio frame
periodicity or a radio subframe periodicity, and a second parameter that is indicative of a
subframe offset, and wherein the subframe offset is specified in terms of frames or
subframes at which common physical signaling is used to indicate a new uplink-downlink

configuration.

32. The apparatus of any one of claims 29-31 wherein the received first or second
information further includes one or more fixed subframes specifying an ublink, one or
more fixed subframes specifying a downlink, and one or more flexible éubframes each of
which may be used to specify either an uplink or a downlink. "

33. The apparatus of any one of claims 29-32 wherein the received first or second
information further comprises at least one allocated4ime period for an uplink-downlink
configuration persistency window, such that an uplink-downlink configuration change may

F
only occur at a commencement of the uplin_kfﬁownlink configuration persistency window.

34. The apparatus of claim‘-zlg further comprising using common physical
signalling for performing the upli'n.k-downlink configuration signaling, wherein the common
physical signalling is based-on a specific downlink control information (DCI) format
scrambled with a Radio Network Temporary Identifier (RNTI).

35. The apparatus of claim 34 further comprising receiving an indication of the

new uplink<downlink configuration in a payload of the downlink control information (DCI).

36. A computer program product comprising a computer-readable storage
medium bearing computer program code embodied therein for use with a computer, the

computer program code comprising code for:

receiving first information at a user equipment that is indicative of a signaling time

at which an uplink-downlink configuration signaling for a new uplink-downlink configuration

il

a-tata. nlaca |
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receiving second information at the user equipment that is indicative of an

application time at which the new uplink-downlink configuration is to be applied;

wherein the generated information specifies the new uplink-downlink configuration

to be applied to the user equipment. v

/
A
.

37. The computer program product of claim 36 further comprising code for
specifying the signaling time using a first parameter that is indicative of a starting point of
an uplink-downlink configuration persistency window, and specifying the application time
using a second parameter that is indicative of a duration of the uplink-downlink

configuration persistency window.

38. The computer program product of any one/f claims 36-37 wherein the
received first or second information further comp}is s a first parameter that is indicative of
a radio frame periodicity or a radio subframe pefiodicity, and a second parameter that is
indicative of a subframe offset, and whereipf‘[’r;e subframe offset is specified in terms of
frames or subframes at which common{pﬁysical signaling is used to indicate a new uplink-

downlink configuration.

39. The computer pr'égram product of any one of claims 36-38 wherein the
received first or second/information further includes one or more fixed subframes
specifying an uplinksone or more fixed subframes specifying a downlink, and one or more

flexible subframes each of which may be used to specify either an uplink or a downlink.

40. The computer program product of any one of claims 36-39 wherein the
received first or second information further comprises at least one allocated time period for
an uplink-downlink configuration persistency window, such that an uplink-downlink
configuration change may only occur at a commencement of the uplink-downlink

configuration persistency window.

41. The computer program product of claim 36 further comprising code for using

sommen-physieal-signalling-for-perferming-the-uplink-dewnlink configuration signaling;
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wherein the common physical signalling is based on a specific gi_gwnl-irlk'éc;ntrol
information (DCI) format scrambled with a Rad_ig[)te‘twoﬂﬁemporary Identifier (RNTI).

—
—

42 The computer program product of claim 41 further comprising receiving an
5 —IfAdication of the new uplink-downlink configuration in a payload of the downlink control

——infermation (BGH——
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CLAIMS

We Claim:

1. A method comprising:

generating information that is indicative of: (a) a signaling time at which an uplink-
downlink configuration signaling for a new uplink-downlink configuration is to take place,
and (b) an application time at which the new uplink-downlink configuration is to be applied;

and

providing the generated information to a user equipment, wherein the generated
information specifies the new uplink-downlink configuration to be applied to the user

equipment.

2. The method of claim 1 further comprising specifying the signaling time using a
first parameter that is indicative of a starting point of an uplink-downlink configuration
persistency window, and specifying the application time using a second parameter that is

indicative of a duration of the uplink-downlink configuration persistency window.

3. The method of any one of claims 1 or 2 wherein the generated information
comprises a first parameter that is indicative of a radio frame periodicity or a radio
subframe periodicity, and a second parameter that is indicative of a subframe offset, and
wherein the subframe offset is specified in terms of frames or subframes at which

common physical signaling is used to indicate a new uplink-downlink configuration.

4. The method of any one of claims 1-3 wherein the generated information
comprises allocating at least one time period for an uplink-downlink configuration
persistency window, such that an uplink-downlink configuration change may only occur at

a commencement of the uplink-downlink configuration persistency window.

5. An apparatus comprising one or more processors and one or more
memories including computer program code, the one or more memories and the computer
program code configured, with the one or more processors, to cause the apparatus to

perform:
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generating information that is indicative of: (a) a signaling time at which an uplink-
downlink configuration signaling for a new uplink-downlink configuration is to take place,
and (b) an application time at which the new uplink-downlink configuration is to be applied;

and

providing the generated information to a user equipment, wherein the generated
information specifies the new uplink-downlink configuration to be applied to the user

equipment.

6. The apparatus of claim 5, wherein the computer program code is further
configured, with the one or more processors, to cause the apparatus to perform specifying
the signaling time using a first parameter that is indicative of a starting point of an uplink-
downlink configuration persistency window, and specifying the application time using a
second parameter that is indicative of a duration of the uplink-downlink configuration

persistency window.

7. The apparatus of any one of claims 4 or 5, wherein the computer program code
is further configured, with the one or more processors, to cause the apparatus to perform
the generating using a first parameter that is indicative of a radio frame periodicity and a
second parameter that is indicative of a subframe offset; and wherein the computer
program code is further configured, with the one or more processors, to cause the
apparatus to specify the subframe offset in terms of frames or subframes at which

common physical signaling is used to indicate a new uplink-downlink configuration.

8. The apparatus of any one of claims 4-7, wherein the computer program code is
further configured, with the one or more processors, to cause the apparatus to perform the
generating by allocating at least one time period for an uplink-downlink configuration
persistency window, such that an uplink-downlink configuration change may only occur at

a commencement of the uplink-downlink configuration persistency window.

9. A computer program product comprising a computer-readable storage medium
bearing computer program code embodied therein for use with a computer, the computer

program code comprising code for:
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generating information that is indicative of: (a) a signaling time at which an uplink-
downlink configuration signaling for a new uplink-downlink configuration is to take place,
and (b) an application time at which the new uplink-downlink configuration is to be applied;

and

providing the generated information to a user equipment, wherein the generated
information specifies the new uplink-downlink configuration to be applied to the user

equipment.

10. The computer program product of claim 9, further comprising code for
specifying the signaling time using a first parameter that is indicative of a starting point of
an uplink-downlink configuration persistency window, and specifying the application time
using a second parameter that is indicative of a duration of the uplink-downlink

configuration persistency window.

11. The computer program product of any one of claims 9 or 10, further
comprising code for performing the generating using a first parameter that is indicative of
a radio frame periodicity and a second parameter that is indicative of a subframe offset,
and further comprising code for specifying the subframe offset in terms of frames or
subframes at which common physical signaling is used to indicate a new uplink-downlink

configuration.

12. The computer program product of any one of claims 9-11, further comprising
code for performing the generating by allocating at least one time period for an uplink-
downlink configuration persistency window, such that an uplink-downlink configuration
change may only occur at a commencement of the uplink-downlink configuration

persistency window.

13. A method comprising:

receiving first information at a user equipment that is indicative of a signaling time
at which an uplink-downlink configuration signaling for a new uplink-downlink configuration

is to take place, and
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receiving second information at the user equipment that is indicative of an

application time at which the new uplink-downlink configuration is to be applied;

wherein the generated information specifies the new uplink-downlink configuration

to be applied to the user equipment.

14. The method of claim 13 further comprising specifying the signaling time using
a first parameter that is indicative of a starting point of an uplink-downlink configuration
persistency window, and specifying the application time using a second parameter that is

indicative of a duration of the uplink-downlink configuration persistency window.

15. The method of any one of claims 13 or 14 wherein the received first or second
information further comprises a first parameter that is indicative of a radio frame periodicity
or a radio subframe periodicity, and a second parameter that is indicative of a subframe
offset, and wherein the subframe offset is specified in terms of frames or subframes at

which common physical signaling is used to indicate a new uplink-downlink configuration.

16. The method of any one of claims 13-15 wherein the received first or second
information further comprises at least one allocated time period for an uplink-downlink
configuration persistency window, such that an uplink-downlink configuration change may

only occur at a commencement of the uplink-downlink configuration persistency window.

17. An apparatus comprising one or more processors and one or more memories
including computer program code, the one or more memories and the computer program

code configured, with the one or more processors, to cause the apparatus to perform:

receiving first information at a user equipment that is indicative of a signaling time
at which an uplink-downlink configuration signaling for a new uplink-downlink configuration

is to take place, and

receiving second information at the user equipment that is indicative of an

application time at which the new uplink-downlink configuration is to be applied;

wherein the generated information specifies the new uplink-downlink configuration

to be applied to the user equipment.
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18. The apparatus of claim 17 wherein the computer program code is further
configured, with the one or more processors, to cause the apparatus to perform specifying
of the signaling time using a first parameter that is indicative of a starting point of an
uplink-downlink configuration persistency window, and specifying of the application time
using a second parameter that is indicative of a duration of the uplink-downlink

configuration persistency window.

19. The apparatus of any one of claims 17 or 18 wherein the received first or
second information further comprises a first parameter that is indicative of a radio frame
periodicity or a radio subframe periodicity, and a second parameter that is indicative of a
subframe offset, and wherein the subframe offset is specified in terms of frames or
subframes at which common physical signaling is used to indicate a new uplink-downlink

configuration.

20. The apparatus of any one of claims 17-19 wherein the received first or second
information further comprises at least one allocated time period for an uplink-downlink
configuration persistency window, such that an uplink-downlink configuration change may

only occur at a commencement of the uplink-downlink configuration persistency window.

21. A computer program product comprising a computer-readable storage
medium bearing computer program code embodied therein for use with a computer, the

computer program code comprising code for:

receiving first information at a user equipment that is indicative of a signaling time
at which an uplink-downlink configuration signaling for a new uplink-downlink configuration

is to take place, and

receiving second information at the user equipment that is indicative of an

application time at which the new uplink-downlink configuration is to be applied;

wherein the generated information specifies the new uplink-downlink configuration

to be applied to the user equipment.

22. The computer program product of claim 21 further comprising code for

specifying the signaling time using a first parameter that is indicative of a starting point of
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an uplink-downlink configuration persistency window, and specifying the application time
using a second parameter that is indicative of a duration of the uplink-downlink

configuration persistency window.



