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CLAIMS 

We Claim: 

1. A method comprising: 

5 

	

	
./' 

generating information that is indicative of: (a) a signaling time at which an uplink- 

downlink configuration signaling for a new uplink-downlink configuratioryis
/ 
 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 equip 	nt, wherein the generated 

10 	information specifies the new uplink-downlink configurati 	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 

1 5 	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 

20 	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 

2 5 	/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. 

I / 
/ 

/ 

	

	

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

---3-0--oomprises-akeating-at-least-one time-period-for-an -uplink-downlink configuration 



 	We 201-1/20-2-!;r56 	 ---- - - PCTIEP-2044/062628 
2U 

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 signallingfor 

5 performing the uplink-downlink configuration signaling, wherein the common physjeal 

signalling is based on a specific downlink control information (DCI) format scrambled with 

a Radio Network Temporary Identifier (RNTI). 

7. The method of claim 6 further comprising providing an indication of the new 

10 uplink-downlink configuration in a payload of the downlink control information (DCI). 

8. An apparatus comprising one or more proc 	sors and one or more memories 

including computer program code, the one or more 	emories and the computer program 

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

15 generating information that is indicatfe 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 

20 information specifies the new uplink-downlink configuration to be applied to the user 

equipment. 

/ 

9. The apparatus of claim 8, wherein the computer program code is further 

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

2 5 the sigrialing time using a first parameter that is indicative of a starting point of an uplink-

doytinlink 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. 

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 

the 	 i-s--indioative-of-a 	frame perferm 	gener-atirig--etsing--a--first parameter-that 	 radio- 	-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. 

/,, 
 

,//  

5 

11. The apparatus of any one of claims 8-10, wherein the computer pro 	m code 

is further configured, with the one or more processors, to cause the apparatu 	o perform 

the generating by using one or more fixed subframes specifying an uplink/ ne or more 

fixed subframes specifying a downlink, and one or more flexible subfr 	es each of which 

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

12. The apparatus of any one of claims 8-11, w, 	in the computer program code 

is further configured, with the one or more processors,fto cause the apparatus to perform 

the generating by allocating at least one time perio 	for an uplink-downlink configuration 

15 persistency window, such that an uplink-downli 	configuration change may only occur at 

a commencement of the uplink-downlink con figuration persistency window. 

/ 
/ 

13. The apparatus of clai 	: wherein common physical signalling is used for 

performing the uplink-downlink 	onfiguration signaling, and wherein the common physical 

20 signalling is based on asp 	ific downlink control information (DCI) format scrambled with 

a Radio Network Temp. ary Identifier (RNTI). 

14. Tly apparatus of claim 8 wherein an indication of the new uplink-downlink 

configurati ti` is provided in a payload of the downlink control information (DCI). 

25 

15. 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: 

generating information that is indicative of: (a) a signaling time at which an uplink- 

30 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; 

	anet.- 
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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. 

5 

	

	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-downlink 

configuration persistency window. 

10 

17. The computer program product of any one of claims 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 th 	is indicative of a subframe offset, 

and further comprising code for specifying the sup rame offset in terms of frames or 

15 	subframes at which common physical signalingls used to indicate a new uplink-downlink , 
configuration. 

18. The computer program product of any one of claims 15-17, further comprising 

code for performing the generating by using one or more fixed subframes specifying an 

2 0 	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. 

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- 

25 	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 

30 	common physical signalling for performing the uplink-downlink configuration signaling, 

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

format -with 	Radio Network-Temporary-Identifier--(RNTI). -----infermation (DCI) 	-scrambleda 
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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). 

5 

22. A method comprising: 

receiving first information at a user equipment that is indicative of p/s'ignaling time 

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

is to take place, and 

10 receiving second information at the user equipment tli. 	is indicative of an 

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

wherein the generated information specifies 	e new uplink-downlink configuration 

to be applied to the user equipment. 

15 23. The method of claim 22 further comprising specifying the signaling time using 

a first parameter that is indicative of 	starting point of an uplink-downlink configuration 

i

f 

persistency window, and specify: g the application time using a second parameter that is 

indicative of a duration of thF/Liplink-downlink configuration persistency window. 

// 

2 0 24. The melliod of any one of claims 22 or 23 wherein the received first or second 

information furthOr 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 / 

/
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. 

z..._____3_0_ 
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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. 

5 

27. The method of claim 22 further comprising using common physical signalling 

for performing the uplink-downlink configuration signaling, wherein the common physical 

signalling is based on a specific downlink control information (DCI) for4t scrambled with 

a Radio Network Temporary Identifier (RNTI). 

10 

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

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

,-' 
29. An apparatus comprising one o ,friore processors and one or more memories 

15 including computer program code, the on6 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 

20 receiving segOnd information at the user equipment that is indicative of an 

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

wherein the generated information specifies the new uplink-downlink configuration 

to be aprilied to the user equipment. 

25 	, 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 

30- -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 

5 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 uplink, one or 

10 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. 

33. The apparatus of any one of claims 29-32 	erein the received first or second 

information further comprises at least one allocate 	ime period for an uplink-downlink 

15 configuration persistency window, such that an 	link-downlink configuration change may 

only occur at a commencement of the uplin 	ownlink configuration persistency window. 

/ 

7/  34. The apparatus of claim 	9 further comprising using common physical 

signalling for performing the uplink-downlink configuration signaling, wherein the common 

20 physical signalling is basect/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). 

25 

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 

30 at which an uplink-downlink configuration signaling for a new uplink-downlink configuration 
/ ______ 	._ i3 to takc place, and 	 ____ ._ f 
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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. 

5 

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 

10 configuration persistency window. 

38. The computer program product of any on 	of claims 36-37 wherein the 

received first or second information further compri 	s a first parameter that is indicative of 

a radio frame periodicity or a radio subframe periodicity, and a second parameter that is 
/ 

15 indicative of a subframe offset, and wherein/the subframe offset is specified in terms of 

frames or subframes at which commo4ysical signaling is used to indicate a new uplink- 

downlink configuration. 	 / , 

39. The computer program product of any one of claims 36-38 wherein the 

20 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. 

40. The computer program product of any one of claims 36-39 wherein the 

25 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. 

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

common physical signalling-for perforrnirig-the -uplink-dewrttink configuration-signaling; 



	  WO-20-1.0241255(1 	 - ---- - - -- 	- --- PCTPEP2014/062628 
27 

wherein the common physical signalling is based on a specific d• , -. 	control 

information (DCI) format scrambled with a RadioatwatT< Temporary Identifier (RNTI). 
,--- 

4?,,.—The computer program product of claim 41 further comprising receiving an 

5-- --rfidication of the new uplink-downlink configuration in a payload of the downlink control 

inforfnetion (904)---- 
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CLAIMS 

We Claim: 

1. A method comprising: 

5 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 

10 	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 

15 	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 

2 0 	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 

25 	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 

30 	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 

5 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 

10 	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. 

15 

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 

20 	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 

25 	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. 

30 

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 

5 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 

10 	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 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 

20 	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 

25 	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 

30 	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. 

5 

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. 

10 

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 

15 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 

20 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: 

25 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; 

30 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 

5 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 

10 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. 

15 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. 

20 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 

2 5 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. 

30 

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. 

5 


