42

CLAIMS

1. A method of communicating information embedded in a demodulation reference signal
(DMRS) sequence, comprising:

selecting a first DMRS sequence from a plurality of DMRS sequences to be used in a wireless
communication comprising an uplink (UL) message, wherein one or more of the plurality of
DMRS sequences are configured to communicate control information comprising uplink control
information (UCI) embedded therein over a physical channel, and wherein the plurality of
DMRS sequences comprise a set of N DMRS sequences configured to communicate log,(N) bits
of UCI; and

transmitting the wireless communication.

2. The method of claim 1, wherein the UCI includes one or more of a hybrid automatic repeat
request (HARQ) acknowledgment (ACK), HARQ non-acknowledgment (NACK), a scheduling

request (SR), or channel state information (CSI).

3. The method of claim 1, further comprising determining to communicate a specific UCI,

wherein the first DMRS sequence corresponds to the specific UCI.

4. The method of claim 1, wherein the first DMRS sequence is selected from a look-up table

stored on a memory device.

5. The method of claim 4, wherein the look-up table comprises a one-to-one correspondence
between the first DMRS sequence and the UCI.

6. The method of claim 1, further comprising selecting a pilot sub-sequence to be embedded in
the selected first DMRS sequence.

7. The method of claim 6, wherein a combination of the first DMRS sequence and the pilot sub-

sequence is configured to communicate the UCI.
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8. The method of claim 1, further comprising:
receiving DMRS information comprising a look-up table including the plurality of DMRS
sequences and UCI corresponding to each of the plurality of DMRS sequences; and

storing the DMRS information in a memory device.

9. A method of communicating information embedded in a demodulation reference signal
(DMRS) sequence, comprising:

receiving DMRS information comprising a look-up table including a plurality of DMRS
sequences and uplink control information (UCI) corresponding to each of the plurality of DMRS
sequences;

storing the DMRS information in a memory device;

selecting a first DMRS sequence from a plurality of DMRS sequences to be used in a wireless
communication comprising an uplink (UL) message, wherein one or more of the plurality of
DMRS sequences are configured to communicate control information comprising uplink control
information (UCI) embedded therein over a physical channel; and

transmitting the wireless communication.

10. The method of claim 9, wherein the UCI includes one or more of a hybrid automatic repeat
request (HARQ) acknowledgment (ACK), HARQ non-acknowledgment (NACK), a scheduling
request (SR), or channel state information (CSI).

11. The method of claim 9, wherein the plurality of DMRS sequences comprise a set of N

DMRS sequences configured to communicate log,(N) bits of UCI.

12. The method of claim 9, further comprising determining to communicate a specific UCI,

wherein the first DMRS sequence corresponds to the specific UCI.

13. The method of claim 9, wherein the look-up table comprises a one-to-one correspondence
between the first DMRS sequence and the UCI.
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14. The method of claim 9, further comprising selecting a pilot sub-sequence to be embedded in

the selected first DMRS sequence.

15. The method of claim 14, wherein a combination of the first DMRS sequence and the pilot

sub-sequence is configured to communicate the UCI.

16. An apparatus for wireless communication of information embedded in a demodulation
reference signal (DMRYS), the apparatus comprising:

a transceiver,

a memory; and

at least one processor communicatively coupled to the transceiver and the memory, wherein the
at least one processor is configured to:

select a first DMRS sequence from a plurality of DMRS sequences to be used in a wireless
communication comprising an uplink (UL) message, wherein one or more of the plurality of
DMRS sequences are configured to communicate control information comprising uplink control
information (UCI) embedded therein over a physical channel, and wherein the plurality of
DMRS sequences comprise a set of N DMRS sequences configured to communicate log,(N) bits
of UCI; and

transmit, via the transceiver, the wireless communication.

17. The apparatus of claim 16, wherein the UCI includes one or more of a hybrid automatic
repeat request (HARQ) acknowledgment (ACK), HARQ non-acknowledgment (NACK), a

scheduling request (SR), or channel state information (CSI).

18. The apparatus of claim 16, wherein the first DMRS sequence is selected from a look-up table

stored on the memory.

19. The apparatus of claim 18, wherein the look-up table comprises a one-to-one correspondence
between the first DMRS sequence and the UCI.
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20. The apparatus of claim 16, wherein the at least one processor is further configured to select a

pilot sub-sequence to be embedded in the selected first DMRS sequence.

21. The apparatus of claim 20, wherein a combination of the first DMRS sequence and the pilot

sub-sequence is configured to communicate the UCI.

22. The apparatus of claim 16, wherein the at least one processor is further configured to:
receive DMRS information comprising a look-up table including the plurality of DMRS
sequences and one or more UCIs corresponding to each of the plurality of DMRS sequences; and

store the DMRS information in a memory device.

23. An apparatus for wireless communication of information embedded in a demodulation
reference signal (DMRYS), the apparatus comprising:

a transceiver;

a memory; and

at least one processor communicatively coupled to the transceiver and the memory, wherein the
at least one processor is configured to:

receive DMRS information comprising a look-up table including a plurality of DMRS sequences
and uplink control information (UCI) corresponding to each of the plurality of DMRS sequences;
store the DMRS information in the memory;

select a first DMRS sequence from a plurality of DMRS sequences to be used in a wireless
communication comprising an uplink (UL) message, wherein one or more of the plurality of
DMRS sequences are configured to communicate control information comprising uplink control
information (UCI) embedded therein over a physical channel; and

transmit, via the transceiver, the wireless communication.

24. The apparatus of claim 23, wherein the UCI includes one or more of a hybrid automatic
repeat request (HARQ) acknowledgment (ACK), HARQ non-acknowledgment (NACK), a

scheduling request (SR), or channel state information (CSI).
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25. The apparatus of claim 23, wherein the plurality of DMRS sequences comprise a set of

NDMRS sequences configured to communicate log,(N) bits of UCI.

26. The apparatus of claim 23, wherein the look-up table comprises a one-to-one correspondence
between the first DMRS sequence and the UCI.

27. The apparatus of claim 23, wherein the at least one processor is further configured to select a

pilot sub-sequence to be embedded in the selected first DMRS sequence.

28. The apparatus of claim 27, wherein a combination of the first DMRS sequence and the pilot

sub-sequence is configured to communicate the UCI.

29. An apparatus for wireless communication of information embedded in a demodulation
reference signal (DMRYS), the apparatus comprising:

means for selecting a first DMRS sequence from a plurality of DMRS sequences to be used in a
wireless communication comprising an uplink (UL) message, wherein one or more of the
plurality of DMRS sequences are configured to communicate control information comprising
uplink control information (UCI) embedded therein over a physical channel, and wherein the
plurality of DMRS sequences comprise a set of N DMRS sequences configured to communicate
logz(N) bits of UCI; and

means for transmitting the wireless communication.

30. The apparatus of claim 29, wherein the UCI includes one or more of a hybrid automatic
repeat request (HARQ) acknowledgment (ACK), HARQ non-acknowledgment (NACK), a

scheduling request (SR), or channel state information (CSI).

31. The apparatus of claim 29, further comprising means for determining to communicate a

specific UCI, wherein the first DMRS sequence corresponds to the specific UCI.

32. The apparatus of claim 29, wherein the first DMRS sequence is selected from a look-up table

stored on a memory device.
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33. The apparatus of claim 32, wherein the look-up table comprises a one-to-one correspondence
between the first DMRS sequence and the UCI.

34. The apparatus of claim 29, further comprising means for selecting a pilot sub-sequence to be
embedded in the selected first DMRS sequence.

35. The apparatus of claim 34, wherein a combination of the first DMRS sequence and the pilot

sub-sequence is configured to communicate the UCI.

36. The apparatus of claim 29, further comprising:
means for receiving DMRS information comprising a look-up table including the plurality of
DMRS sequences and UCI corresponding to each of the plurality of DMRS sequences; and

means for storing the DMRS information.

37. An apparatus for wireless communication of information embedded in a demodulation
reference signal (DMRYS), the apparatus comprising:

means for receiving DMRS information comprising a look-up table including a plurality of
DMRS sequences and uplink control information (UCI) corresponding to each of the plurality of
DMRS sequences;

means for storing the DMRS information;

means for selecting a first DMRS sequence from a plurality of DMRS sequences to be used in a
wireless communication comprising an uplink (UL) message, wherein one or more of the
plurality of DMRS sequences are configured to communicate control information comprising
uplink control information (UCI) embedded therein over a physical channel; and

means for transmitting the wireless communication.

38. The apparatus of claim 37, wherein the UCI includes one or more of a hybrid automatic
repeat request (HARQ) acknowledgment (ACK), HARQ non-acknowledgment (NACK), a

scheduling request (SR), or channel state information (CSI).
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39. The apparatus of claim 37, wherein the plurality of DMRS sequences comprise a set of N

DMRS sequences configured to communicate log,(N) bits of UCI.

40. The apparatus of claim 37, wherein the look-up table comprises a one-to-one correspondence
between the first DMRS sequence and the UCI.

41. The apparatus of claim 37, further comprising means for selecting a pilot sub-sequence to be
embedded in the selected first DMRS sequence.

42. The apparatus of claim 37, wherein a combination of the first DMRS sequence and the pilot

sub-sequence is configured to communicate the UCI.



