PCT/US2020/034227

WO 2020/242944

1/24

[ DI




WO 2020/242944

2/24

PCT/US2020/034227

115-a

SPS
205-a

PDS

SPS
205-b

PDSCH 215-a

e

PDSCH 215-b

o

CH215-c\ PDSCH215-d

.

p,

PDSCH 215-¢

.

PDSCH 215-f

et

\

\

ACK 220-a~ 4 ACK 220-d~  ©
1
N N ACK 220-f
PUCCH ) )
210 A N w /
N N N
NACK 220-b NACK 220-c - NACK 220-¢
FIG. 2 \ 200



WO 2020/242944 PCT/US2020/034227

3/24
PDSCH PDSCH Slot

315-a 315-b | 325 I

SPS
305-a

PDSCH PDSCH PDSCH
315-d 315-e 315-f

/ / /

=) |

\ \

PDSCH \PDSCH PDSCH PDSCH PDSCH PDSCH PDSCH PDSCH
315-g  315-h  315-i 3154 315-k 3151 315-m  315-n

SPS
305-¢
ACK
320-a ACK ACK
320-¢
L 2 r 320'b
Ko e
PUCCH 888
310 PR,
SRR
330-a
First PUCCH Resource

330-b
130 \@ Second PUCCH Resource
-C

\@ SPS Configured PUCCH Resource

\ 300

FIG. 3



WO 2020/242944 PCT/US2020/034227

4/24

PDSCH PDSCH PDSCH PDSCH PDSCH PDSCH PDSCH PDSCH
415-a  415-b  415-¢  415-d 415-e 415-f 415-g 415-h

- A o) < < A i

SPS
405
|
\ \
\ \
\ \
\ \
\ \
\ \
PUCCH \ \
410 ks >
J J
V4 7
|<_>| ACK ACK
Slot 420-a 420-b
425

)\ 400

FIG. 4



WO 2020/242944 PCT/US2020/034227

5/24

Activation | SPS
DCI530 | 505 /

PRI 535-a

PUCCH 2

g

Slot

525
FIG. 5A \ 500

Deactivation
SPS DCI 540
505
PRI 535-b
PUCCH 2 4

Slot

525
FIG. 5B \ 501

PDSCH 515

ACK 520-a for
SPS Configuration

? ACK 520-b on Indicated

A PUCCH Resource



PCT/US2020/034227

WO 2020/242944

6/24

009 /«

A

€l
[oquiAg

Al I 01 6
[0quAS  [oquAS  joquAg | [oquiAg

8
[OqUIAS

9 'DIA
079 A1orpoLiod v“
I
$19101S _ >
_
L 9 S b N B I 0
[oquAg  [oquAg  [oquAS  [0qUAS [0qUAS | [oquAg  [oquAg  [0quIAS

a
q-019 HOSAd

v
B-019 HOSdAd

S09
SdS



PCT/US2020/034227

WO 2020/242944

724

00L /«

9-GCL
nd

q-STL
nd 3

B-6TL
nd A

L OIA
< SIL10IS >
€l 4! 1 01 6 8 L 9 S % ¢ 4 I 0
wAg  wAS  wAS wAg  wAS  wAS  wAg  wAS WA WAS  wAS WA wWAS  wAg
§§ / 8-01L vddL
/%o: VAL
M MINN
D N AN 0TL >-01L VAL
Vial
pPIALI_J
P-01L VAL
/ 2-01L VAL
L VddL
\ e-01L VIAL

SOL
SdS



PCT/US2020/034227

WO 2020/242944

8/24

008 /«

A

S-018

0l
WAQ

6 8
WAS WA

3 DI
S1810IS >
L 9 S 14 (3 (4 I 0
wAS  wWAg  wAS WA  wWAS  wWAS  WAS  WAS

vdadl /

\l

B-0T8
vdadl

S

_
P-028
VAL

paALRQ

N\ ol |

poALR(

9-0T8
vidlL
9-018 VAL PIANRA

S08
SdS

”/v-o; vdadl

/ 0-018 VAL

paAlaq

/ J-018 Vdd.L

N

\ B-0[8 VddL



WO 2020/242944

PDSCH 915-a

SPS
905-a
on CCl1

SPS
905-b
on CC2

SPS
905-c
on CC3

PUCCH
910

PDSCH 915-¢

SPS
905-a
on CCl1

SPS
905-b
on CC2

SPS
905-c
on CC3

PUCCH
910

924

PCT/US2020/034227

Y v
S~—— ]
J
— ACK
Slot 920
925
FIG. 9A )\ 900

- PDSCH 915-f

N PDSCH 915-g

N\
\ A A A
\ N
\_/’ - 5
|<_>| ACK
Slot 920

925
FIG. 9B

\ 901



WO 2020/242944

Frequency

A

A

PCT/US2020/034227
10/24
Slot 1005 for First Cell with First SCS
A

1 3 5 7 9 11 13

)

Half-Slot 1010 for Second Cell with Second SCS

Time

)\ 1000

FIG. 10



WO 2020/242944 PCT/US2020/034227

11/24

115-b
1105 .
SPS PUCCH Resource Configuration .
1110
SPS PDSCHs .
1115
\ Dynamic PDSCH N
1120\
Select Set of PUCCH Resources
r—— J _________________ L - =
| I
| Determine Slot is Unavailable I\
| | 1125

ACK Information Bits

A

FIG. 11 \1100



WO 2020/242944 PCT/US2020/034227

12/24

Y

> Receiver <«—> UE Communications Manager <«—>| Transmitter
1210 1215 1220

/

1205

)\ 1200

FIG. 12



WO 2020/242944

13/24

PCT/US2020/034227

A 4

Receiver

UE Communications Manager

PUCCH Resource Configuration
Component

/

1320

PDSCH Reception Component

/

1310

A 4

/

1325

PUCCH Resource Selector

/

1330

ACK Transmission Component

/

1335

/

1315

A

A 4

Transmitter

r

1340

/

1305

FIG. 13

)\1300

Y



WO 2020/242944

14/24

PCT/US2020/034227

PUCCH Resource
Configuration Component

A

A 4

f/

1410

PUCCH Resource Selector

Y

A

PDSCH Reception Component

/J

1415

f)

1420

ACK Threshold Component

Y

A

Y

ACK Transmission Component

fJ

1425

1430

ACK Transmission Delay
Component

A

Y

Y

A

A

A 4

Y

Dynamic PDSCH Component

1435

f/

1440

Deactivation Message
Component

Activation Message Component

//

1445

f/

1450

ACK Codebook Component

A

Y

/J

1460

Y

A

A 4

TDRA Component

//

1455

1405

FIG. 14

&\\\—1400




WO 2020/242944 PCT/US2020/034227

15/24

105

I/0O Controller <

Transceiver <> Antenna

Y
A
Y

7 7 7

1515 1520 1525

Memo
UE Y

Communications | Code

Manager /

Y
A
Y

1535
1510 1530
< > Processor

N e

/

1505

)\1500

FIG. 15



WO 2020/242944 PCT/US2020/034227

16/24

Base Station

A 4
A 4
A
A 4

Receiver < Transmitter

Communications Manager

Y

7 7 7

1610 1615 1620

/

1605

)\ 1600

FIG. 16



WO 2020/242944

17/24

PCT/US2020/034227

A 4

Receiver

Base Station
Communications Manager

SPS PUCCH Resource
Configuration Component

/

1720

SPS PDCCH Transmission
Component

/

1710

A 4

/

1725

A

PUCCH Resource Selection
Component

/

1730

ACK Reception Component

/

1735

/

1715

A 4

Transmitter

r

1740

/

1705

FIG. 17

)\ 1700

Y



N

WO 2020/242944 PCT/US2020/034227
18/24
SPS PUCCH Resource o | 1. | SPSPDCCH Transmission
Configuration Component |~ | |~ Component
1810 1815
PUCCH Resource Selection «——>| [¢«—>» ACK Reception Component
Component
1820 1825
ACK Information Comparison |, .| |, ,|Dynamic PDSCH Transmission
Component N D Component
1830 1835
ACK Reception Delay «—>| [«—>| Activation Message Indicator
Component
1840 1845
. . TDRA D inati
Deactivation Message Indicator [¢— [«—> etermination
Component
1850 1855

/

1805

FIG. 18

\ 1800




WO 2020/242944 PCT/US2020/034227

]

e

19/24

115 115
130
1950 ~ < 7
A 4
Network
Communications [« > < » Transceiver [« Antenna
Manager
1915 1920 1925
Memo
Base Station Y
Communications [¢—>| [«—> Code

Manager /

1935
1910 1930
Inter-Station
Communications |« > < > Processor

Manager

19? [ v 195
ﬂmﬁﬂ 1905

' ' )\ 1900

105 1(5 FIG. 19

A
Y




WO 2020/242944 PCT/US2020/034227

20/24

Receive a configuration identifying a plurality of sets of control channel
resources for a plurality of SPS configurations, the plurality of sets of
control channel resources including at least one set corresponding to \
multiple of the plurality of SPS configurations 2005

Y

Receive a first downlink signal according to a first SPS configuration of
the plurality of SPS configurations and a second downlink signal
according to a second SPS configuration of the plurality of SPS

configurations, where ACK information for the first downlink signal and \ 2010

the second downlink signal are scheduled to be transmitted during a slot

Y
Select, based on a number of ACK information bits for the first
downlink signal and the second downlink signal, a set of control channel
resources of the plurality of sets of control channel resources identified \
i i 2015
by the received configuration

Y

Transmit the ACK information bits to the base station using the selected
set of control channel resources \
2020

)\ 2000

FIG. 20



WO 2020/242944 PCT/US2020/034227

21/24

Receive a configuration identifying a plurality of sets of control channel
resources for a plurality of SPS configurations, the plurality of sets of
control channel resources including at least one set corresponding to \

multiple of the plurality of SPS configurations 2105

Y

Receive a first downlink signal according to a first SPS configuration of
the plurality of SPS configurations and a second downlink signal
according to a second SPS configuration of the plurality of SPS

configurations, where ACK information for the first downlink signal and \ 2110

the second downlink signal are scheduled to be transmitted during a slot

A 4
Select, based on a number of ACK information bits for the first
downlink signal and the second downlink signal, a set of control channel
resources of the plurality of sets of control channel resources identified \
by the received configuration 2115

Y

Compare the number of ACK information bits to a threshold number of

s K 2120

Y

Select the set of control channel resources from among the plurality of
sets of control channel resources based on the comparing \
2125

Y

Transmit the ACK information bits to the base station using the selected
set of control channel resources \
2130

)\2100

FIG. 21



WO 2020/242944 PCT/US2020/034227

22/24

Receive a configuration identifying a plurality of sets of control channel
resources for a plurality of SPS configurations, the plurality of sets of
control channel resources including at least one set corresponding to \

multiple of the plurality of SPS configurations 2205

Y

Receive a first downlink signal according to a first SPS configuration of
the plurality of SPS configurations and a second downlink signal
according to a second SPS configuration of the plurality of SPS

configurations, where ACK information for the first downlink signal and \ 2210

the second downlink signal are scheduled to be transmitted during a slot

Y

Select, based on a number of ACK information bits for the first
downlink signal and the second downlink signal, a set of control channel

resources of the plurality of sets of control channel resources identified \
by the received configuration 2215

Y

Receive, from the base station, an indication of a threshold number of
slots allowable for the UE to delay transmitting the ACK information
following the slot \ 2220

Y

Transmit the ACK information bits to the base station using the selected
set of control channel resources \
2225

)\ 2200

FIG. 22



WO 2020/242944 PCT/US2020/034227

23/24

Receive a configuration identifying one or more SPS configurations, where
at least one SPS configuration of the one or more configurations may include \
a periodicity less than a length of a first slot 2305

Y

Determine a list of TDRAs for receiving corresponding downlink signals for
the one or more SPS configurations in the first slot, where at least one SPS
configuration of the one or more SPS configurations may include a \

iodicity 1 2310
periodicity less than a length of a first slot

Y

Determine an additional TDRA for the at least one SPS configuration that
occurs in the first slot with the list of TDRAs based on the periodicity being \
less than half of the length of the first slot 2315

Y

Determine an ACK codebook based on the list of TDRAs and the additional
TDRA
\ 2320

Y

Transmit ACK messages for the corresponding downlink signals for the one
or more SPS configurations according to the determined ACK codebook \
2

325

FIG. 23 \ 2300



WO 2020/242944 PCT/US2020/034227

24/24

Transmit a configuration identifying a plurality of sets of control channel
resources for a plurality of SPS configurations of a UE, the plurality of

sets of control channel resources including at least one set corresponding \
to multiple of the plurality of SPS configurations 2405

Y

Transmit a first downlink signal according to a first SPS configuration of
the plurality of SPS configurations and a second downlink signal
according to a second SPS configuration of the plurality of SPS

configurations, where ACK information for the first downlink signal and \ 2410

the second downlink signal are scheduled to be transmitted during a slot

Y

Select, based on a number of ACK information bits for the first
downlink signal and the second downlink signal, a set of control channel

resources of the plurality of sets of control channel resources identified \
by the transmitted configuration 2415

Y

Receive the ACK information bits from the UE using the selected set of
control channel resources \
2420

\2400

FIG. 24



