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CLAIMS 

1. A method of communication, comprising: receiving a directed synchronization signal; 

determining a synchronization signal index associated with the directed synchronization signal; 
determining timing for sending uplink control information, wherein the determination of the 
timing is based on the determined synchronization signal index; and sending the uplink control 
information at the determined timing.  

2. The method of claim 1, where the determined timing denotes at least one of: a slot, a sub-
frame index, a radio frame index, or any combination thereof.  

3. The method of claim 1, where the determined timing comprises symbol locations.  

4. The method of claim 1, further comprising: sending random access information via a frame.  

5. The method of claim 4, wherein the uplink control information and the random access 
information are sent concurrently with each other and exclusive of any other information within 
the frame.  

6. The method of claim 5, wherein: the random access information is sent via an inner portion of 
bandwidth allocated for communication of the frame; and the uplink control information is sent 
via an outer portion of the bandwidth allocated for communication of the frame.  

7. The method of claim 4, wherein the random access information comprises random access 

channel (RACH) information.  

8. The method of claim 4, wherein the sending of the random access information comprises 
sending the random access information in a directional manner.  

9. The method of claim 1, further comprising: determining tone locations for the sending of the 
uplink control information within a frame, wherein: the determination of the tone locations is 
based on the directed synchronization signal, and the uplink control information is sent at the 
tone locations within the frame.  

10. The method of claim 1, further comprising: receiving an indication of tone locations to be 
used for the sending of the uplink control information; and using the tone locations to send the 
uplink control information.  

11. The method of claim 1, wherein the sending of the uplink control information comprises 
sending the uplink control information by a user equipment.  

12. The method of claim 11, further comprising: receiving an indication of a cyclic shift to be 
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used for the sending of the uplink control information; and applying the cyclic shift during the 
sending of the uplink control information.  

13. The method of claim 1, wherein the uplink control information comprises physical uplink 
control channel (PUCCH) information.  

14. The method of claim 1, wherein the uplink control information comprises scheduling request 
information.  

15. An apparatus for communication comprising: a memory device; and a processing circuit 
coupled to the memory device and configured to: receive a directed synchronization signal; 
determine a synchronization signal index associated with the directed synchronization signal; 
determine timing for sending uplink control information, wherein the determination of the timing 
is based on the determined synchronization signal index; and send the uplink control information 
at the determined timing.  

16. The apparatus of claim 15, wherein the processing circuit is further configured to: send 
random access information via a frame.  

17. The apparatus of claim 16, wherein the random access information and the uplink control 
information are sent as frequency division multiplexed orthogonal tones.  

18. The apparatus of claim 15, wherein: the processing circuit is further configured to determine 
tone locations for the sending of the uplink control information within a frame; the determination 
of the tone locations is based on the directed synchronization signal; and the uplink control 
information is sent at the tone locations within the frame.  

19. The apparatus of claim 15, wherein the sending of the uplink control information comprises 
transmission of the uplink control information by a user equipment.  

20. The apparatus of claim 19, wherein the processing circuit is further configured to: receive an 
indication of symbol locations within a frame; and send the uplink control information at the 
indicated symbol locations.  

21. The apparatus of claim 19, wherein the processing circuit is further configured to: receive an 
indication of tone locations within a frame; and send the uplink control information at the 
indicated tone locations.  

22. The apparatus of claim 19, wherein the processing circuit is further configured to: determine 
tone locations based on an identifier of the user equipment; and send the uplink control 
information at the determined tone locations.  

23. The apparatus of claim 15, wherein the uplink control information comprises at least one of: 
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channel quality information, precoding matrix information, a scheduling request, 
acknowledgement information, or any combination thereof.  

24. A method of communication, comprising: sending a directed synchronization signal; 
determining a synchronization signal index associated with the directed synchronization signal; 
determining timing for receiving uplink control information, wherein the determination of the 

timing is based on the determined synchronization signal index; and receiving the uplink control 
information at the determined timing.  

25. The method of claim 24, where the determined timing denotes at least one of: a symbol 
index, a sub-frame index, a radio frame index, or any combination thereof.  

26. The method of claim 24, where the determined timing comprises symbol locations.  

27. The method of claim 24, further comprising: receiving random access information via a 
frame.  

28. The method of claim 27, wherein the uplink control information and the random access 
information are received concurrently with each other and exclusive of any other information 
within the frame.  

29. The method of claim 24, further comprising: sending signals by a base station to assist a 
plurality of user equipments (UEs) to transmit the uplink control information, wherein the 
receiving of the uplink control information comprises receiving, by the base station, the uplink 
control information from the UEs.  

30. The method of claim 24, wherein the receiving of the uplink control information comprises 
receiving the uplink control information by a base station.  

31. The method of claim 24, wherein the uplink control information comprises physical uplink 
control channel (PUCCH) information.  

32. The method of claim 24, wherein the uplink control information comprises scheduling 
request information.  

33. An apparatus for communication comprising: a memory device; and a processing circuit 
coupled to the memory device and configured to: send a directed synchronization signal; 

determine a synchronization signal index associated with the directed synchronization signal; 
determine timing for receiving uplink control information, wherein the determination of the 
timing is based on the determined synchronization signal index; and receive the uplink control 
information at the determined timing.  

34. The apparatus of claim 33, wherein: the sending of the uplink control information comprises 
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transmission of the uplink control information by a user equipment; and the sending of the 
directed synchronization signals comprises receipt of the directed synchronization signals.  

35. The apparatus of claim 34, wherein the processing circuit is further configured to: send an 
indication of symbol locations within a frame; and receive the uplink control information at the 
indicated symbol locations. 

36. The apparatus of claim 33, wherein: the receiving of the uplink control information 
comprises receipt of the uplink control information by a base station; and the sending of the 
directed synchronization signals comprises transmission of the directed synchronization signals.  

37. The apparatus of claim 36, wherein the processing circuit is further configured to: select 
symbol locations within a frame for uplink communication; and send an indication of the 
selected symbol locations by the base station. 


