PCT/US2017/024261

WO 2017/189140

1/18

001

SOl

\vﬂ




WO 2017/189140 PCT/US2017/024261

2/18

205

)\ 200

FIG. 2



WO 2017/189140

3/18

>320-b-

PCT/US2017/024261

+

>315-b

%320-a-

>315-a

FIG. 3

\ 300



WO 2017/189140

4/18

115-b

405 Beam Change Request/
Channel Quality

PCT/US2017/024261

105-b

410

Beam Change /

Initial Transmit Power

A

415

420
\ Initial Power Setting

425
Data

)]
«

Transmission Power Adjustment

A

Y

)
(€

430

435
\ Power Adjustment

440
Data

FIG. 4

Y

\ 400

+



WO 2017/189140

5/18

PCT/US2017/024261

A 4

Receiver

/

510

A

A 4

UE UL Power Manager

5

A 4

Transmitter

+

/

520

‘
“

5

FIG. 5

\ 500

A 4



WO 2017/189140

6/18

PCT/US2017/024261

+

A 4

Receiver

Beam Change
Component

/

625

/

610

A

A 4

DL Communications
Component

/

630

UL Communications
Component

/

635

/

615

A

Transmitter

/

620

A 4

/

605

FIG. 6

\ 600



WO 2017/189140

7/18

PCT/US2017/024261

+

755 < 7

Beam Change Component [«—| [«—>DL Communications Component

4 o
UL Communications Component|« > < > Beam (C:I(;itllfsnceg?dition

4 o

Beam Change Indication <—>| [«—>»| Indication Type Component

Component
Power Adjustment Component «—
/

715

FI1G. 7

\ 700



WO 2017/189140 PCT/US2017/024261

8/18

810 ~ <7

< » Transceiver [« Antenna

7 7

840 845

Beamforming )
Operations Module |-

A 4

/ Software
850
/

A
A 4

835
UE UL Power |, /
Manager D 830
/ «—> Processor

815

V£

805

K 800

FIG. 8



WO 2017/189140

9/18

PCT/US2017/024261

Y

Receiver

/

910

A

Y

Base Station UL Power
Manager

9

A

Transmitter

+

/

920

"
«

9

FIG. 9

\ 900

A 4



WO 2017/189140

10/18

PCT/US2017/024261

+

A 4

Receiver

Beam Change
Component

/

1025

/

1010

A

A 4

DL Communications
Component

/

1030

UL Communications
Component

/

1035

/

1015

A

Transmitter

/

1020

A 4

/

1005

FIG. 10

\ 1000



WO 2017/189140 PCT/US2017/024261

11/18

DL Communications
Component

7 ;

Y
A
A 4

Beam Change Component [«

1125 1130

UL Communications PN B VN Beam Change Indication
Component N Component
1135 1140

Y

Indication Type Component [«

/
1145 v

1115

\ 1100

FIG. 11



WO 2017/189140 PCT/US2017/024261

12/18 - — 4‘»
= ] ]

/,} A 115 115
130
1210~ <7
A 4
Network
Communications [« > < » Transceiver [« Antenna
Manager
1250 1240 1245
Base Station UL |, | |, Software
Power Manager | | |~ //)
1235
1215 1230
Base Station
Communications [« > < > Processor

Manager

~ 1 " r
1255 1225

1205

=

A
Y

P s N oo

105 105 FIG. 12



WO 2017/189140 PCT/US2017/024261

13/18

Identify a beam change, the beam change
including a transition from a first
transmission configuration based on a first

beam direction of a cell to a second
transmission configuration based on a \ 1305
second beam direction of the cell.

A 4
Receive a downlink (DL) message
associated with the beam change, where
the DL message includes a transmission
power indication. X 1310

Y

Transmit an uplink (UL) message at a
power level based on the transmission

power indication. \
1315

\ 1300

FIG. 13



WO 2017/189140 PCT/US2017/024261

14/18

Identify a beam change condition.

\ 1405

Y

Identify a beam change, the beam change
including a transition from a first
transmission configuration based on a first
beam direction of a cell to a second \ 1410
transmission configuration based on a
second beam direction of the cell.

Y

Transmit a beam change indication
message based on the beam change \

i 1415

condition.

Y
Receive a downlink (DL) message
associated with the beam change, where

the DL message includes an uplink (UL)
transmission power indication. \ 1420

Y

Transmit a UL message at a power level
based on the transmission power

indication. \
1425

\ 1400

FIG. 14



WO 2017/189140 PCT/US2017/024261

15/18

Identify a beam change, the beam change
including a transition from a first
transmission configuration based on a first

beam direction of a cell to a second
transmission configuration based on a \ 1505
second beam direction of the cell.

A 4
Receive a downlink (DL) message
associated with the beam change, where
the DL message includes a transmission
power indication. X 1510

Y

Transmit an uplink (UL) message at a
power level based on the transmission

power indication. \
1515

Y

Receive a subsequent DL message
including a subsequent transmission power

indication. \
1520

Y
Determine whether the subsequent
transmission power indication is associated
with an initial transmission power setting
or a transmission power adjustment \
indication. 1525

A 4

Adjust a transmission power based on the

determining. \
1530

\ 1500

FIG. 15



WO 2017/189140 PCT/US2017/024261

16/18

Identify a beam change, the beam change
including a transition from a first
transmission configuration based on a first

beam direction of a cell to a second
transmission configuration based on a \ 1605
second beam direction of the cell.

Y
Transmit a downlink (DL) message
associated with the beam change, where

the DL message includes a transmission
power indication. \ 1610

Y

Receive an uplink (UL) message at a
power level based on the transmission

power indication. \
1615

\ 1600

FIG. 16



WO 2017/189140 PCT/US2017/024261

17/18

Receive a beam change indication

message. \
1705

Y

Identify a beam change, the beam change
including a transition from a first
transmission configuration based on a first

beam direction of a cell to a second \
transmission configuration based on a 1710
second beam direction of the cell.

Y

Transmit a downlink (DL) message
associated with the beam change, where
the DL message includes a transmission X

power indication. 1715

Y

Receive an uplink (UL) message at a
power level based on the transmission \
power indication. 1720

\ 1700

FIG. 17



WO 2017/189140 PCT/US2017/024261

18/18

Identify a beam change, the beam change
including a transition from a first
transmission configuration based on a first

beam direction of a cell to a second
transmission configuration based on a \ 1805
second beam direction of the cell.

Y
Transmit a downlink (DL) message
associated with the beam change, where

the DL message includes a transmission
power indication. K 1810

Y

Receive an uplink (UL) message at a
power level based on the transmission

power indication. \
1815

Y

Determine whether to transmit a
subsequent DL message having a format
containing an initial transmission power

setting or a format containing a fast K 1820
transmission power adjustment indication.

Transmit the subsequent DL message.

\ 1825

\ 1800

FIG. 18



