CLAIMS

1. A method of wireless communication performed by a user equipment (UE);) of a cellular

network, comprising:

_receiving, while the UE is using a first modulation order for a physical uplink control
channel; (PUCCH), a signaling message from a base station of the cellular network that

identifies a second modulation order, for the physical uplink control channel,
_wherein the second modulation order is different from the first modulation
order; determining one of a PUCCH format 3 and

providing-the-physical a PUCCH format 4, when the second modulation order comprises a /2
BPSK modulation, upon receiving the signaling message and based in part on the received
signaling message; and transmitting an uplink control channel using the second modulation
order_ and the determined PUCCH format.

2. The method of claim 1, wherein the signaling message is a radio resource control message
or a dynamic signaling message.

3. The method of claim 1, further comprising:

_providing a power headroom report,

wherein the power headroom report includes information for identifying —the link

budget.

4. The method of claim 1, wherein the first modulation order is a quadrature phase shift
keying format.

5. The method of claim 1, wherein the physical uplink control channel supports greater than 2
bits of payload.
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4#6. The method of claim 1, wherein the UE is associated with less than a threshold power
headroom, and

_wherein the UE is configured to switch from the first modulation order to the second
modulation order to reduce a modulation order of the UE.

87. The method of claim 1, wherein the UE is associated with greater than or equal to a
threshold power headroom, and

_wherein the UE is configured to switch from the first modulation order to the second
modulation order to increase a modulation order of the UE.

98. The method of claim 1, wherein the UE is associated with a particular power headroom,
and

_wherein the UE is configured to maintain the second modulation order to maintain a
modulation order of the UE.

109. The method of claim 1, wherein the second modulation order is selected based at least in
part on a link budget of the UE.

1110. A method of wireless communication performed by a base station (BS);) of a cellular

network, comprising:

determining one of a physical uplink control channel (PUCCH) format 3 and a

PUCCH format 4, and a second modulation order comprising a /2 BPSK modulation for a

physical uplink control channel; providing, while a user equipment (UE) is using a first

modulation order for a-physical-uplink-control-channel—a-signaling-message-thatidentifiesa
second-medulation-erder—for-the physical uplink control channel,

wherein a signaling message of the cellular network to the UE that indicates

the second modulation order-s-, upon determining the PUCCH format and the second

modulation order, for the physical uplink control channel, wherein the second

modulation order is different from the first modulation order; and

_receiving the physical uplink control channel using the second modulation order and the
determined PUCCH format.

1211. The method of claim 2210, wherein the signaling message is a radio resource control
message or a dynamic signaling message.
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1312. The method of claim 2210, further comprising:
_receiving a power headroom report,

‘wherein the power headroom report includes information for identifying the link budget.

1413. The method of claim 2110, wherein the first modulation order is a quadrature phase
shift keying format.

1514. The method of claim 2210, wherein the physical uplink control channel supports greater
than 2 bits of payload.

1615. The method of claim 13- wherein-the-second-modulation-orderisone-of:
) b I hift kevi KO ,
I hift keying { ¥: ’
I litud ulation { ¥: .

17 The-method-ofclaim-1110, further comprising:
_identifying the link budget of the UE; and

_selecting the second modulation order, for the physical uplink control channel of the UE,
based at least in part on the link budget of the UE.

1816. The method of claim 2210, further comprising:

_determining, based at least in part on the link budget of the UE, that the UE is
operating with less than a threshold power headroom;

_determining to cause a switch from the first modulation order to the second
modulation order based at least in part on determining that the UE is operating with less than
the threshold power headroom,

_wherein the second modulation order is less than the first modulation order;
and

_wherein provide the signaling message comprises:

_providing the signaling message to cause the switch from the first modulation order to the
second modulation order.
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1917. The method of claim 2210, further comprising:

_determining, based at least in part on the link budget of the UE, that the UE is
operating with greater than or equal to a threshold power headroom;

_determining to cause a switch from the first modulation order to the second
modulation order based at least in part on determining that the UE is operating with greater
than or equal to the threshold power headroom,

_‘wherein the second modulation order is greater than the first modulation order;
and

_wherein providing the signaling message comprises:

_providing the signaling message to cause the switch from the first modulation order to the
second modulation order.

2018. The method of claim 2210, further comprising:

_determining, based at least in part on the link budget of the UE and after receiving the
physical uplink control channel using the second modulation order, that the UE is operating
with a particular power headroom; and_causing the UE to maintain the second modulation
order.

oot iresin L enodulat or.

2319. The method of claim 4110, wherein the second modulation order is selected based at
least in part on a link budget of the UE.

2220. A user equipment (UE) of a cellular network for wireless communication, comprising:
a memory; and one or more processors operatively coupled to the memory, the
memory and the one or more processors configured to:
_receive, while the UE is using a first modulation order for a physical uplink
control channel; (PUCCH), a signaling message from a base station of the cellular

network that identifies a second modulation order, for the physical uplink control
channel,
_wherein the second modulation order is different from the first
modulation order; determine one of a PUCCH format 3 and

provide-thephysical a PUCCH format 4, when the second modulation order comprises /2
BPSK modulation upon receiving the signaling message and based in part on the received
signaling message; and transmit an uplink control channel using the second modulation order
and the determined PUCCH format.
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2321. The UE of claim 22;20, wherein the signaling message is a radio resource control
message or a dynamic signaling message.

2422. The UE of claim 22,20, wherein the one or more processors are further configured to:
_provide a power headroom report,

‘wherein the power headroom report includes information for identifying the link budget.

2523. The UE of claim 22,20, wherein the first modulation order is a quadrature phase shift
keying format.

2624. The UE of claim 22,20, wherein the physical uplink control channel supports greater
than 2 bits of payload.

2725. The UE of claim 22-wherein-the-second-modulation-orderis-oneof:
) b I hift kevi KO ’
I litud ulation { ¥: .

28—TFhe UE-of¢claim-22,20, wherein the UE is associated with less than a threshold power
headroom, and

_wherein the UE is configured to switch from the first modulation order to the second
modulation order to reduce a modulation order of the UE.

2926. The UE of claim 22;20, wherein the UE is associated with greater than or equal to a
threshold power headroom, and

‘wherein the UE is configured to switch from the first modulation order to the second
modulation order to increase a modulation order of the UE.

3027. The UE of claim 22,20, wherein the UE is associated with a particular power headroom,
and

_wherein the UE is configured to maintain the second modulation order to maintain a
modulation order of the UE.
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3128. The UE of claim 22,20, wherein the second modulation order is selected based at least
in part on a link budget of the UE.

3229. A base station (BS) of a cellular network for wireless communication, comprising:

a memory; and one or more processors operatively coupled to the memory, the
memory and the one or more processors configured to:

determine one of a physical uplink control channel (PUCCH) format 3 and a

PUCCH format 4. and a second modulation order comprising a /2 BPSK modulation

for a physical uplink control channel; provide, while a user equipment (UE) is using a

first modulation order for aphysical-uplink-control-channela-sighaling-message-that
tdentifies-a-second-modulation-order—for-the physical uplink control channel,

wherein a signaling message of the cellular network to the UE that

indicates the second modulation order-s-, upon determining the PUCCH

format and the second modulation order, for the physical uplink control

channel, wherein the second modulation order is different from the first

modulation order; and

receive receiving the physical uplink control channel using the second modulation order and
the determined PUCCH format.

3330. The BS of claim 32;29, wherein the signaling message is a radio resource control
message or a dynamic signaling message.

3431. The BS of claim 32;29, wherein the one or more processors are further configured to:
_receive a power headroom report,

_wherein the power headroom report includes information for identifying the link budget.

3532. The BS of claim 32;29, wherein the first modulation order is a quadrature phase shift
keying format.

3633. The BS of claim 32;29, wherein the physical uplink control channel supports greater
than 2 bits of payload.
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3734. The BS of claim 32 whereinthe-second-modulation-order-is-one-of:
> b l hifi keving (BPSK) £ ’
I hift keying { ¥: ’
I litud lation { ¥: .

38—Fhe BS-ofelaim-32;29, wherein the one or more processors are further configured to:
_identify the link budget of the UE; and

_select the second modulation order, for the physical uplink control channel of the UE, based
at least in part on the link budget of the UE.

3935. The BS of claim 32;29, wherein the one or more processors are further configured to:
_determine, based at least in part on the link budget of the UE, that the UE is operating
with less than a threshold power headroom;

_determine to cause a switch from the first modulation order to the second modulation order
based at least in part on determining that the UE is operating with less than the threshold
power headroom, wherein the second modulation order is less than the first modulation order:;
and wherein the one or more processors, when configured to provide the signaling message,
are configured to: provide the signaling message to cause the switch from the first modulation
order to the second modulation order.

4036. The BS of claim 32;29, wherein the one or more processors are further configured to:

_determine, based at least in part on the link budget of the UE, that the UE is operating
with greater than or equal to a threshold power headroom;

_determine to cause a switch from the first modulation order to the second modulation
order based at least in part on determining that the UE is operating with greater than or equal
to the threshold power headroom,

_wherein the second modulation order is greater than the first modulation order;

and
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_wherein the one or more processors, when configured to provide the signaling
message, are configured to:

_provide the signaling message to cause the switch from the first modulation order to the
second modulation order.

4137. The BS of claim 32;29, wherein the one or more processors are further configured to:

_determine, based at least in part on the link budget of the UE and after receiving the physical
uplink control channel using the second modulation order, that the UE is operating with a
particular power headroom; and_cause the UE to maintain the second modulation order.

I intaint | modulati lor.

4238. The BS of claim 32;29, wherein the second modulation order is selected based at least
in part on a link budget of the UE.

4339. A non-transitory computer-readable medium storing one or more instructions for
wireless communication, the one or more instructions comprising: one or more instructions
that, when executed by one or more processors of a user equipment (UE) of a cellular
network, cause the one or more processors to: receive, while the UE is using a first
modulation order for a physical uplink control channel (PUCCH), a signaling message from a
base station of the cellular network that identifies a second modulation order, for the physical
uplink control channel, wherein the second modulation order is different from the first
modulation order; determine one of a PUCCH format 3 and a PUCCH format 4, when the
second modulation order comprises /2 BPSK modulation upon receiving the signaling
message and based in part on the received signaling message; and transmit an uplink control
channel using the second modulation order and the determined PUCCH format.

4440. The non-transitory computer-readable medium of claim 43;39, wherein the signaling
message is a radio resource control message or a dynamic signaling message.
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4541. The non-transitory computer-readable medium of claim 43,39, wherein the one or more
instructions, when executed by the one or more processors, further cause the one or more
processors to:

_provide a power headroom report,

_wherein the power headroom report includes information for identifying the link budget.

4642. The non-transitory computer-readable medium of claim 43,39, wherein the first
modulation order is a quadrature phase shift keying format.

4743. The non-transitory computer-readable medium of claim 43;39, wherein the physical
uplink control channel supports greater than 2 bits of payload.

4844. The non-transitory computer-readable medium of claim 43,-wherein-the-second

49. The non-transitory computer-readable medium of claim 43,39, wherein the UE is

associated with less than a threshold power headroom, and

_wherein the UE is configured to switch from the first modulation order to the second
modulation order to reduce a modulation order of the UE.

5045. The non-transitory computer-readable medium of claim 43,39, wherein the UE is
associated with greater than or equal to a threshold power headroom, and

_‘wherein the UE is configured to switch from the first modulation order to the second
modulation order to increase a modulation order of the UE.

5146. The non-transitory computer-readable medium of claim 43,39, wherein the UE is
associated with a particular power headroom, and

_wherein the UE is configured to maintain the second modulation order to maintain a
modulation order of the UE.
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5247. The non-transitory computer-readable medium of claim 43,39, wherein the second
modulation order is selected based at least in part on a link budget of the UE.

5348. A non-transitory computer-readable medium storing one or more instructions for
wireless communication, the one or more instructions comprising:
one or more instructions that, when executed by one or more processors of a base

station (BS);) of a cellular network, cause the one or more processors to:

determine one of a physical uplink control channel (PUCCH) format 3 and a

PUCCH format 4. and a second modulation order comprising a /2 BPSK modulation

for a physical uplink control channel; provide, while a user equipment (UE) is using a

first modulation order for aphysical-uplink-control-channela-sighaling-message-that
tdentifies-a-second-modulation-order—for-the physical uplink control channel,

wherein a signaling message of the cellular network to the UE that a

indicates the second modulation order-s-, upon determining the PUCCH

format and the second modulation order, for the physical uplink control

channel, wherein the second modulation order is different from the first

modulation order; and

_receive the physical uplink control channel using the second modulation order and the
determined PUCCH format.

5449. The non-transitory computer-readable medium of claim 53,48, wherein the signaling
message is a radio resource control message or a dynamic signaling message.

5550. The non-transitory computer-readable medium of claim 53,48, wherein the one or more
instructions, when executed by the one or more processors, further cause the one or more
processors to:

_receive a power headroom report,

‘wherein the power headroom report includes information for identifying the link budget.

5651. The non-transitory computer-readable medium of claim 53,48, wherein the first
modulation order is a quadrature phase shift keying format.
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5752. The non-transitory computer-readable medium of claim 53;48, wherein the physical
uplink control channel supports greater than 2 bits of payload.

5853. The non-transitory computer-readable medium of claim 53,-wherein-the-second

59 The-nen-transitory-computer-readable-medium-of-claim-53;48, wherein the one or more

instructions, when executed by the one or more processors, further cause the one or more
processors to:
_identify the link budget of the UE; and

_select the second modulation order, for the physical uplink control channel of the UE, based
at least in part on the link budget of the UE.

6054. The non-transitory computer-readable medium of claim 53,48, wherein the one or more
instructions, when executed by the one or more processors, further cause the one or more
processors to:

_determine, based at least in part on the link budget of the UE, that the UE is operating
with less than a threshold power headroom;

_determine to cause a switch from the first modulation order to the second modulation
order based at least in part on determining that the UE is operating with less than the threshold
power headroom,

“wherein the second modulation order is less than the first modulation order;
and

_wherein the one or more instructions, that cause the one or more processors to provide the
signaling message, cause the one or more processors to:_provide the signaling message to
cause the switch from the first modulation order to the second modulation order.
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6155. The non-transitory computer-readable medium of claim 53,48, wherein the one or more
instructions, when executed by the one or more processors, further cause the one or more
processors to:

_determine, based at least in part on the link budget of the UE, that the UE is operating
with greater than or equal to a threshold power headroom;

_determine to cause a switch from the first modulation order to the second modulation
order based at least in part on determining that the UE is operating with greater than or equal
to the threshold power headroom,

_wherein the second modulation order is greater than the first modulation order;
and

_‘wherein the one or more instructions, that cause the one or more processors to provide
the signaling message, cause the one or more processors to:

_provide the signaling message to cause the switch from the first modulation order to the
second modulation order.

6256. The non-transitory computer-readable medium of claim 53,48, wherein the one or more
instructions, when executed by the one or more processors, further cause the one or more
processors to:

_determine, based at least in part on the link budget of the UE and after receiving the physical
uplink control channel using the second modulation order, that the UE is operating with a
particular power headroom; and_cause the UE to maintain the second modulation order.

I intaint | modulati lor.

6357. The non-transitory computer-readable medium of claim 53,48, wherein the second

modulation order is selected based at least in part on a link budget of the UE.
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