PCT/US2018/060154

WO 2019/094816

1/18

[ DI

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2019/094816 PCT/US2018/060154

2/18

210
\¢

SPS Resources

. 200
FIG. 2

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2019/094816 PCT/US2018/060154

3/18
TTI-0 (1 ms) 310 TTI-1 (1ms)
A AN A
Y A

=

2

[/
~ //
. 315 320 325

TPC Command Regular sTTI » Sg{;SSS)I?
for sTTI SPS TPC Command S .
Transmission

A\ 300

FIG. 3

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2019/094816

4/18

PCT/US2018/060154

Connection Establishment

Allocate SPS

410

420
\

435
\

425

\ 440

450 \

455
\

Resources
) SPS Configuration
\ 415
Configure SPS
Determine TPC
430
B DCI (w/ TPC)
Identify TPC Determine to
Based on SPS Activate SPS
Configuration
) DCI (w/ SPS activation)
AN 445
Format SPS UL
Transmission(s)
Format DMRS
For SPS UL
Based on
Configured
Cyclic Shift
460
SPS UL Tx (w/ DMRS) N
Decode SPS Based
on DMRS
FIG. 4

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2019/094816

5/18

PCT/US2018/060154

RECTIFIED SHEET (RULE 91) ISA/EP

> Receiver “+—> UE Communications <«—> Transmitter
Manager
510 520
515
505
A 500
FIG. 5

A\ 4



WO 2019/094816 PCT/US2018/060154

6/18

UE Communications
Manager

SPS Manager

/

625

DCI Manager

/

Y
Y
A
Y

Receiver -« Transmitter

630

Power Control

Component /
610/ ~ 620

635

Reference Signal
Manager

/

640

~

615

/

605

. 600
FIG. 6

RECTIFIED SHEET (RULE 91) ISA/EP

A 4




WO 2019/094816 PCT/US2018/060154

7/18

SPS Manager | |« > DCI Manager
720 ' 725

Power Control Component |«—>| |«—>| Reference Signal Manager

4 7

730 735

RRC Manager

/

A
A

740 v
-
715

. 700
FIG. 7

RECTIFIED SHEET (RULE 91) ISA/EP




WO 2019/094816

8/18

PCT/US2018/060154

I/O Controller

810 XA

845

UE
Communications
Manager

A
Y
A
Y

Transceiver |4

Antenna

~

835

/

840

~

313

A
Y
A
Y

Memory

Software

—
- 830

/

825

A

Processor

N

/

820

/

305

FIG. 8

RECTIFIED SHEET (RULE 91) ISA/EP

‘\ 800




WO 2019/094816 PCT/US2018/060154
9/18
Base Station
> Receiver <“«—> Communications < Transmitter
Manager

/

/

/

910 920
915
-
905
‘\ 900
FIG. 9

RECTIFIED SHEET (RULE 91) ISA/EP

Y



WO 2019/094816 PCT/US2018/060154

10/18

Base Station
Communications
Manager

SPS Manager

/

1025

A 4

A 4
A
A4
A
Y

Receiver Transmitter

Power Control
Component

~ 105 ~

1010 1020
Reference Signal
Manager

/

1035

/

1015

/

1005

\ 1000

FIG. 10

RECTIFIED SHEET (RULE 91) ISA/EP




WO 2019/094816 PCT/US2018/060154

11/18

SPS Manager | |« »  Power Control Component
1120 1125

Y

Reference Signal Manager < > <

Z 7

1130 1135

DCI Manager

S
A

RRC Manager

/
1140 v

1115

\1100

FIG. 11

RECTIFIED SHEET (RULE 91) ISA/EP




WO 2019/094816 PCT/US2018/060154

12/18

- ¥ ]

I r ~
/ A 115 115
130
1210 K <7
Network
Communications |« > < »! Transceiver (€« Antenna
Manager
1245 1235 1240
) Memory
Base Station
Communications |« > < »
Manager L /Software |
/ 1230/
1215 12235
Inter-station
Communications |« ) < > Processor

Manager

Al N
/

o |H

1 I/ i N 1200

105 105 FIG. 12

RECTIFIED SHEET (RULE 91) ISA/EP

A
L 4




WO 2019/094816 PCT/US2018/060154

13/18

Receive a SPS activation for transmitting

uplink transmissions in a first set of TTIs,

where the first set of TTIs have a first TTI

duration that 1s shorter than a second TTI \ 1305
duration of a second set of TTIs

A 4

Receive, during a first TTI of the second
set of TTIs, first uplink power control
information for setting a first uplink
transmission power for at least one TTI of

the first set of TTIs, and second uplink \

power control information for setting a 1310
second uplink transmission power for at
least one TTI of the second set of TTIs

A 4

‘Set the first uplink power for the at least
one TTTI of the first set of TTIs \
1315

A 4

Transmit the at least one TTI of the first
set of TTIs according to an SPS grant
using the first uplink power \ 1320

\- 1300

FIG. 13

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2019/094816

14/18

PCT/US2018/060154

Receive an index value for identifying the
first uplink power control information
from a set of different power control
information provided in the first TTI of the
second set of TTIs

\ 1405

A 4

Receive a SPS activation for fransmitting
uplink transmissions in a first set of TTIs,
where the first set of TTIs have a first TTI
duration that is shorter than a second TTI
duration of a second set of TTIs

\ 1410

Receive, during a first TTI of the second
set of TTIs, first uplink power control
information for setting a first uplink
transmission power for at least one TTI of
the first set of TTIs, and second uplink
power control information for setting a
second uplink transmission power for at
least one TTI of the second set of TTIs

\ 1415

A 4

Set the first uplink power for the at least
one TTI of the first set of TTIs

\ 1420

A 4

Transmit the at least one TTI of the first
set of TTIs according to an SPS grant
using the first uplink power

X 1425

FIG. 14

RECTIFIED SHEET (RULE 91) ISA/EP

\ 1400

—+



WO 2019/094816 PCT/US2018/060154

15/18

Transmit, to a UE, a SPS activation for
transmitting uplink transmissions in a first
set of TTIs, where the first set of TTIs

have a first TTI duration that is shorter \
than a second TTI duration of a second set 1505
of TTIs

!

Determine first uplink power control
information for setting a first uplink
transmission power at the UE for at least
one TTI of the first set of TTIs, and second

uplink power control information for \
setting a second uplink transmission power 1510
. for at least one TTI of the second set of
TTIs

A 4

Transmit, during a first TTI of the second

set of TTIs, the first uplink power control

information and the second uplink power \
control information to the UE 1515

- 1500
FIG. 15

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2019/094816 PCT/US2018/060154

16/18

Configure the UE with an index value for
identitying the first uplink power control

information from a set of different power
control information provided in the first \ 1605
TTI of the second set of TTlIs

A 4

Transmit, to a UE, a SPS activation for
transmitting uplink transmissions in a first
set of TTIs, where the first set of TTIs
have a first TTI duration that is shorter

than a second TTI duration of a second set
of TTIs \ 1610

A 4

Determine first uplink power control
information for setting a first uplink
transmission power at the UE for at least
one TTI of the first set of TTIs, and second

uplink power control information for \
setting a second uplink transmission power 1615
for at least one TTI of the second set of
TTIs

Y

Transmit, during a first TTI of the second

set of TTIs, the first uplink power control

information and the second uplink power \
control information to the UE 1620

A\ 1600

FIG. 16

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2019/094816

17/18

PCT/US2018/060154

Receive, at a UE, a SPS configuration for
transmitting uplink transmissions in a first
set of TTIs, where the first set of TTIs
have a first TTI duration that is shorter
than a second TTI duration of a second set
of TTIs, and where the SPS contiguration
includes configuration information that is
to be applied to a DMRS transmitted in
one or more of the first set of TTIs

\ 1705

A 4

Receive, during a first TTI of the second
set of TTIs, an activation command to
activate the SPS configuration

\ 1710

A 4

Configure, in accordance with the
configuration information, the DMRS for
transmission in one or more of the first
plurality of TTIs responsive to the
activation command

\ 1715

Y

Transmit the configured DMRS in at least
one of the first set of TTIs

\ 1720

FIG. 17

RECTIFIED SHEET (RULE 91) ISA/EP

‘\ 1700



WO 2019/094816

18/18

PCT/US2018/060154

Transmit, to a UE, a SPS configuration for
uplink transmissions from the UE in a first
set of TTIs, where the first set of TTIs
have a first TTI duration that is shorter
than a second TTI duration of a second set
of TTIs, and where the SPS configuration
includes configuration information that is
to be applied to a DMRS transmitted in
one or more of the first set of TTIs

\ 1805

A 4

Transmit, during a first TTI of the second
set of TTIs, an activation command to the
UE to activate the SPS configuration

\ 1810

A 4

Receive one or more uplink transmissions
in the first set of TTls, the one or more
uplink transmissions including a DMRS
transmission

\ 1815

A 4

Process the DMRS in accordance with the
configuration information

A 1820

A 4

Decode the one or more uplink
transmissions based on the processed
DMRS

\ 1825

FIG. 18

RECTIFIED SHEET (RULE 91) ISA/EP

‘\ 1800



