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CLAIMS

1. A method of wireless communication of a user equipment (UE), comprising:

transmitting first uplink control information (UCI) in a first set of resources within a first
set of symbols of a shortened physical uplink control channel (sSPUCCH) within a slot; and

transmitting second UCI in a second set of resources within a second set of symbols of
the SPUCCH within the slot, the second set of symbols being subsequent to the first set of
symbols;

wherein a number of symbols in the first set of symbols and a number of symbols in the
second set of symbols is based on whether the slot is a first slot of a subframe or a second slot of
the subframe,

wherein the first set of symbols includes three symbols and the second set of symbols
includes four symbols when the slot is the first slot and a single hop per slot intra-slot frequency
hopping is used, and

wherein the first set of symbols includes four symbols and the second set of symbols
includes three symbols when the slot is the second slot of the subframe and the single hop per

slot intra-slot frequency hopping is used.

2. The method of claim 1, wherein the SPUCCH has a first structure that is different
from a second structure of a second sSPUCCH in a different slot, the first and second structures
being different with respect to at least one of a number of resource blocks, a number of
demodulation reference signals (DM-RS), positions for the DM-RS, comb structure, or
orthogonal cover code (OCC) length.

3. The method of claim 1, wherein the number of symbols in the first set of symbols
and the number of symbols in the second set of symbols is further based on a number of

frequency hops within the slot when an intra-slot frequency hopping is used with the SPUCCH.

4. The method of claim 1, wherein, when the slot is the first slot of the subframe, a
first symbol and a third symbol of the first set of symbols of the SPUCCH carries the first UCI

while a second symbol of the first set of symbols carries DM-RS, and wherein a first symbol and
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a fourth symbol of the second set of symbols of the SPUCCH carries the second UCI while a

second symbol and a third symbol of the second set of symbols each carries DM-RS.

5. The method of claim 1, wherein, when the slot is the second slot of the subframe,
a first symbol and a fourth symbol of the first set of symbols of the SPUCCH carries the first UCI
while a second symbol and a third symbol of the first set of symbols each carries DM-RS, and
wherein a first symbol and a third symbol of the second set of symbols of the SPUCCH carries

the second UCI while a second symbol of the second set of symbols carries DM-RS.

6. The method of claim 3, wherein the first set of symbols includes three symbols
and the second set of symbols includes two symbols when the slot is the first slot of the subframe
and a double hop per slot intra-slot frequency hopping is used; and

wherein the first set of symbols and the second set of symbols each includes two
symbols when the slot is the second slot of the subframe and the double hop per slot intra-slot

frequency hopping is used.

7. The method of claim 6, further comprises:

transmitting third UCI in a third set of resources within a third set of symbols of the
SPUCCH within the slot, the third set of symbols being subsequent to the second set of symbols
and including two symbols when the slot is the first slot of the subframe and including three

symbols when the slot is the second slot of the subframe.

8. The method of claim 2, further comprising:
receiving, from a base station, an indication assigning the first structure to the UE to be

used for the SPUCCH, the first structure being one of a plurality of structures.

9. The method of claim 8, wherein the indication is received in a radio resource
control (RRC) message from the base station, or in a bit field of downlink control information

received from the hase station.

10.  An apparatus for wireless communication, comprising:

a memory; and
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at least one processor coupled to the memory and configured to:

transmit first uplink control information (UCI) in a first set of resources within a first set
of symbols of a shortened physical uplink control channel (sSPUCCH) within a slot; and

transmit second UCI in a second set of resources within a second set of symbols of the
sPUCCH within the slot, the second set of symbols being subsequent to the first set of symbols;

wherein a number of symbols in the first set of symbols and a number of symbols in the
second set of symbols is based on whether the slot is a first slot of a subframe or a second slot of
the subframe,

wherein the first set of symbols includes three symbols and the second set of symbols
includes four symbols when the slot is the first slot and a single hop per slot intra-slot frequency
hopping is used, and

wherein the first set of symbols includes four symbols and the second set of symbols
includes three symbols when the slot is the second slot of the subframe and the single hop per

slot intra-slot frequency hopping is used.

11.  The apparatus of claim 10, wherein the SPUCCH has a first structure that is
different from a second structure of a second sSPUCCH in a different slot, the first and second
structures being different with respect to at least one of a number of resource blocks, a number of
demodulation reference signals (DM-RS), positions for the DM-RS, comb structure, or
orthogonal cover code (OCC) length.

12.  The apparatus of claim 10, wherein the number of symbols in the first set of
symbols and the number of symbols in the second set of symbols is further based on a number of

frequency hops within the slot when an intra-slot frequency hopping is used with the SPUCCH.

13.  The apparatus of claim 12, wherein, when the slot is the first slot of the subframe,
the at least one processor is configured to transmit the first UCI in a first symbol and a third
symbol of the first set of symbols of the SPUCCH and transmit a DM-RS in a second symbol of
the first set of symbols carries DM-RS, and wherein the at least one processor is further
configured to transmit the second UCI in a first symbol and a fourth symbol of the second set of
symbols of the SPUCCH and transmit a DM-RS in each of a second symbol and a third symbol
of the second set of symbols.
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14.  The apparatus of claim 13, wherein, when the slot is the second slot of the
subframe, the at least one processor is configured to transmit the first UCI in a first symbol and a
fourth symbol of the first set of symbols of the SPUCCH and transmit a DM-RS in each of a
second symbol and a third symbol of the first set of symbols, and wherein the at least one
processor is further configured to transmit the second UCI in a first symbol and a third symbol of
the second set of symbols of the SPUCCH and transmit a DM-RS in a second symbol of the
second set of symbols.

15.  The apparatus of claim 12, wherein the first set of symbols includes three symbols
and the second set of symbols includes two symbols when the slot is the first slot of the subframe
and a double hop per slot intra-slot frequency hopping is used; and

wherein the first set of symbols and the second set of symbols each includes two
symbols when the slot is the second slot of the subframe and the double hop per slot intra-slot

frequency hopping is used.

16.  The apparatus of claim 15, wherein the at least one processor is further configured
to:

transmit third UCI in a third set of resources within a third set of symbols of the sPUCCH
within the slot, wherein the third set of symbols is subsequent to the second set of symbols and
includes two symbols when the slot is the first slot of the subframe and includes three symbols
when the slot is the second slot of the subframe.

17.  The apparatus of claim 11, wherein the at least one processor is further configured
to:
receive, from a base station, an indication assigning the first structure to the apparatus to

be used for the SPUCCH, the first structure being one of a plurality of structures.

18.  The apparatus of claim 17, wherein the indication is received in a radio resource
control (RRC) message from the base station, or in a bit field of downlink control information

received from the bhase station.
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19.  The apparatus of claim 18, further comprising a communication interface
including one or more antennas, wherein the at least one processor is further configured to
receive the RRC message or the downlink control information from the base station via the one

or more antennas.

20.  An apparatus for wireless communication, comprising:

means for storing; and

means for transmitting first uplink control information (UCI) in a first set of resources
within a first set of symbols of a shortened physical uplink control channel (SPUCCH) within a
slot, and transmitting second UCI in a second set of resources within a second set of symbols of
the SPUCCH within the slot, the second set of symbols being subsequent to the first set of
symbols;

wherein a number of symbols in the first set of symbols and a number of symbols in the
second set of symbols is based on whether the slot is a first slot of a subframe or a second slot of
the subframe,

wherein the first set of symbols includes three symbols and the second set of symbols
includes four symbols when the slot is the first slot and a single hop per slot intra-slot frequency
hopping is used, and

wherein the first set of symbols includes four symbols and the second set of symbols
includes three symbols when the slot is the second slot of the subframe and the single hop per

slot intra-slot frequency hopping is used.

21.  The apparatus of claim 20, wherein the SPUCCH has a first structure that is
different from a second structure of a second sSPUCCH in a different slot, the first and second
structures being different with respect to at least one of a number of resource blocks, a number of
demodulation reference signals (DM-RS), positions for the DM-RS, comb structure, or

orthogonal cover code (OCC) length.

22.  The apparatus of claim 20, wherein the number of symbols in the first set of
symbols and the number of symbols in the second set of symbols is further based on a number of

frequency hops within the slot when an intra-slot frequency hopping is used with the SPUCCH.
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23.  The apparatus of claim 22, wherein, when the slot is the first slot of the subframe,
the means for transmitting is configured to transmit the first UCI in a first symbol and a third
symbol of the first set of symbols of the sSPUCCH and a DM-RS in a second symbol of the first
set of symbols carries DM-RS, and wherein the means for transmitting is further configured to
transmit the second UCI in a first symbol and a fourth symbol of the second set of symbols of the
SPUCCH and a DM-RS in each of a second symbol and a third symbol of the second set of

symbols.

24.  The apparatus of claim 23, wherein, when the slot is the second slot of the
subframe, the means for transmitting is configured to transmit the first UCI in a first symbol and
a fourth symbol of the first set of symbols of the sSPUCCH and a DM-RS in each of a second
symbol and a third symbol of the first set of symbols, and wherein the means for transmitting is
further configured to transmit the second UCI in a first symbol and a third symbol of the second

set of symbols of the sSPUCCH and a DM-RS in a second symbol of the second set of symbols.

25.  The apparatus of claim 22, wherein the first set of symbols includes three symbols
and the second set of symbols includes two symbols when the slot is the first slot of the subframe
and a double hop per slot intra-slot frequency hopping is used; and

wherein the first set of symbols and the second set of symbols each includes two
symbols when the slot is the second slot of the subframe and the double hop per slot intra-slot

frequency hopping is used.

26.  The apparatus of claim 25, wherein the means for transmitting is further
configured to transmit third UCI in a third set of resources within a third set of symbols of the
SPUCCH within the slot, wherein the third set of symbols is subsequent to the second set of
symbols and includes two symbols when the slot is the first slot of the subframe and includes

three symbols when the slot is the second slot of the subframe.

27.  The apparatus of claim 21, further comprising:
means for receiving, from a base station, an indication assigning the first structure to the

apparatus to be used for the SPUCCH, the first structure being one of a plurality of structures.
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28.  The apparatus of claim 27, wherein the indication is received in a radio resource
control (RRC) message from the base station, or in a bit field of downlink control information

received from the hase station.

29. A computer-readable medium storing computer executable code, comprising code
to:

transmit first uplink control information (UCI) in a first set of resources within a first set
of symbols of a shortened physical uplink control channel (sPUCCH) within a slot; and

transmit second UCI in a second set of resources within a second set of symbols of the
sPUCCH within the slot, the second set of symbols being subsequent to the first set of symbols;

wherein a number of symbols in the first set of symbols and a number of symbols in the
second set of symbols is based on whether the slot is a first slot of a subframe or a second slot of
the subframe,

wherein the first set of symbols includes three symbols and the second set of symbols
includes four symbols when the slot is the first slot and a single hop per slot intra-slot frequency
hopping is used, and

wherein the first set of symbols includes four symbols and the second set of symbols
includes three symbols when the slot is the second slot of the subframe and the single hop per

slot intra-slot frequency hopping is used.



