PCT/US2019/041400

WO 2020/014481

1/23

[ "OId




WO 2020/014481

210

2/23

— ———— — o,

e —— ———

Control Information

FIG. 2

PCT/US2019/041400

‘\ 200



WO 2020/014481

FIG. 3

05 310 315 3/23 30 325
~ ~
Modulation | Modulation
MCS Index Order Order TBS Index Scaling
Q\'l’l Qm
0 2 2 0 No
1 2 2 1 No
2 2 2 2 No
3 2 2 3 No
4 2 2 4 No
5 2 4 5 No
6 2 4 6 No
7 2 4 7 No
8 2 4 8 No
9 2 4 9 No
10 4 6 9 No
1 4 6 10 No
12 4 6 11 No
13 4 6 12 No
14 4 6 13 No
15 4 6 14 No
16 4 6 15 No
17 6 6 15 No
18 6 6 16 No
19 6 6 17 No
20 6 6 18 No
21 6 6 19 No
22 6 6 20 No
23 6 6 21 No
24 6 6 22 No
25 6 6 23 No
26 6 6 24 No
27 6 6 25 No
28 8 8 25 No
29 8 8 27 No
30 8 8 28 No
31 8 8 29 No
32 8 8 30 No
33 8 8 31 No
34 8 8 32 No
35 8 8 33A No
36 8 8 33/33B No
37 10 10 34A No
38 10 10 35 No
39 10 10 36 No
40 10 10 37A No
41 10 10 37 No
42 2 2 0 Yes
43 2 2 2 Yes
44 6 6 27 No
45 6 6 28 No
46 4 6 9 Yes
47 4 6 11 Yes
48 4 6 13 Yes
49 6 6 15 Yes
50 6 6 17 Yes
51 6 6 19 Yes
52 6 6 21 Yes
53 8 8 25 Yes
54 8 8 28 Yes
55 8 8 30 Yes
56 8 8 32 Yes
57 10 10 34A Yes
58 10 10 36 Yes
59 2 2
60 4 4
61 6 6 Reserved
62 8 8
63 10 10

\

PCT/US2019/041400

> 335-b

330
\ 300



WO 2020/014481 PCT/US2019/041400

4/23

MCS
Field
405
415 ~ MSBs
0 1 2 3 4 5
MCS
Field
(SPS)
410

K 400

FIG. 4



WO 2020/014481

5/23

PCT/US2019/041400

\515

115-b
Establish Communications
< >
Capability Information N 505
\ 510
Configure
CQI/MCS/SPS
. Configuration Information
<
525 -—————" \520
\| Set RF Front- |
| End Power Allocate Wireless
- — - — = Resources To UE
. Control Information
<
535
540
\ Determine
Rate-Matching
545~ | Determine S?S_i
Activation/ [
Deactivation |
550 ..
) PDSCH Transmission(s)
<

FIG. 5

\530

)\ 500



WO 2020/014481 PCT/US2019/041400

A 4

6/23
> Receiver “«—> Communications Manager <«—>| Transmitter
610 615 620

/

605

‘\ 600

FIG. 6




WO 2020/014481

7/23

PCT/US2019/041400

A 4

Receiver

Communications Manager

CQI Component

/

720

MCS Component

/

725

~

710

A 4

Rate Matching Component

/

730

Configuration Manager

/

735

SPS Component

/

740

/

715

A

A 4

Transmitter

/

745

/

705

FI1G. 7

)\ 700

A 4



WO 2020/014481 PCT/US2019/041400

8/23

CQI Component “—> [¢—>r MCS Component
810 815

A 4
A
Y

Rate Matching Component [« RF Power Component

7 7

820 825

RRC Component

A
A 4
A
Y

TBS Component

7 7

830 835

Capability Indication

A

Configuration Manager

Y
A
Y

Component
7 7
840 845

A

SPS Component

/

850 N4
/
05

8

‘\ 800

FIG. 8




WO 2020/014481

9/23

—

£

115

PCT/US2019/041400

#

945 ~

1/0 Controller

/

915

Communications
Manager

A 4
A

Y

Transceiver [

Antenna

/

920

/

925

Memory

A

/

910

Y
A

Y

Code

935

930

A

"4

Processor

/

940

/

905

FIG. 9

‘\ 900




WO 2020/014481 PCT/US2019/041400

A 4

10/23
> Receiver “«—> Communications Manager <«—>| Transmitter
1010 1015 1020

/

1005

‘\ 1000

FIG. 10




WO 2020/014481

11/23

PCT/US2019/041400

A 4

Receiver

Communications Manager

CQI Component

/J

1120

MCS Component

~

1110

A 4

/J

1125

Configuration Manager

/J

1135

SPS Component

//

1140

/J

1115

A

A 4

Transmitter

f/

1145

fJ

1105

FIG. 11

*K\\*—IIOO

A 4



WO 2020/014481

12/23

PCT/US2019/041400

A
A 4
A

CQI Component

Y

//

1210

RRC Component

Y

MCS Component

f/

1215

A
A 4
A

/J

1225

Capability Indication
Component

//

1235

A
A 4
A

TBS Component

/J

1230

Y

Configuration Manager <

/)
1240 v

Y

SPS Component

1245

1205

FIG. 12

*K\\*—1200




WO 2020/014481 PCT/US2019/041400

;

13/23

)

~

115
130
1350~ <<;7
A 4
Network
Communications |« > < » Transceiver [«»| Antenna
Manager
1315 1320 1325
Memory
Communications |, .| |, .
Manager N D | /jiode
1335
1310 1330
Inter-station
Communications |« > < > Processor
Manager
/ A /
1345 \/ 1340

/

1305

1[1]] 1< > [l
Y ' ‘\1300

105/ FIG. 13



WO 2020/014481 PCT/US2019/041400

14/23

Identify a channel quality indication (CQI) table that provides one or
more parameters associated with one or more modulation orders for
transmissions between the UE and a base station

\ 1405

Y

Receive, from the base station, control information for a downlink
transmission, the control information including a first index value for a
first entry in a modulation and coding scheme (MCS) table, where the
first entry in the MCS table indicates a first modulation order
independently of the one or more modulation orders of the CQI table

\ 1410

Y

Determine a rate matching parameter for the downlink transmission
based on at least one of the first modulation order or the CQI table

\ 1415

K 1400

FIG. 14



WO 2020/014481 PCT/US2019/041400

15/23

Identify a channel quality indication (CQI) table that provides one or
more parameters associated with one or more modulation orders for
transmissions between the UE and a base station \ 1505

Y

Receive, from the base station, control information for a downlink
transmission, the control information including a first index value for a
first entry in a modulation and coding scheme (MCS) table, where the
first entry in the MCS table indicates a first modulation order \ 1510
independently of the one or more modulation orders of the CQI table

Y

Determine a rate matching parameter for the downlink transmission
based on at least one of the first modulation order or the CQI table \
1515

Y

Discard the control information when the first modulation order exceeds
a maximum modulation order of the one or more modulation orders of
the CQI table \ 1520

1
I Seta power of receive circuitry based on the maximum modulation order |
of the one or more modulation orders of the CQI table |\
L o - - - Y - - g 1525

FIG. 15



WO 2020/014481 PCT/US2019/041400

16/23

Identify a channel quality indication (CQI) table that provides one or
more parameters associated with one or more modulation orders for
transmissions between the UE and a base station \ 1605

Y

Receive, from the base station, control information for a downlink
transmission, the control information including a first index value for a
first entry in a modulation and coding scheme (MCS) table, where the
first entry in the MCS table indicates a first modulation order \ 1610
independently of the one or more modulation orders of the CQI table

Y

Determine a first transport block size (TBS) for the downlink
transmission based on the first modulation order \
1615

A 4

Compare the first TBS to a maximum TBS size that is identified based
on a maximum modulation order of the one or more modulation orders

of the CQI table \ 1620

Y

Receive the downlink transmission when the first TBS size is less than
or equal to the maximum TBS size \
1625

Y

Discard the control information when the first TBS size exceeds the
maximum TBS size
\ 1630

*K\\*—1600

FIG. 16



WO 2020/014481 PCT/US2019/041400

17/23

Identify a channel quality indication (CQI) table that provides one or
more parameters associated with one or more modulation orders for
transmissions between the UE and a base station \ 1705

Y

Receive, from the base station, control information for a downlink
transmission, the control information including a first index value for a
first entry in a modulation and coding scheme (MCS) table, where the
first entry in the MCS table indicates a first modulation order X 1710
independently of the one or more modulation orders of the CQI table

Y

Determine a rate matching parameter for the downlink transmission
based on at least one of the first modulation order or the CQI table \
1715

Y

Receive the first downlink transmission based on the determined rate
matching parameter and the first modulation order \
1720

Y

Receive, from the base station, second control information for a second
downlink transmission, the second control information including a

second index value for a second entry in the MCS table \ 1725

Y

Receive the second downlink transmission based on the first modulation
order and the determined rate matching parameter \
1730

*K\\~—1700

FIG. 17



WO 2020/014481 PCT/US2019/041400

18/23

Transmit, to the base station, a capability indication that indicates the UE
is capable of operating at a modulation order that exceeds the maximum
modulation order indicated by the CQI table \ 1805

Y

Identify a channel quality indication (CQI) table that provides one or
more parameters associated with one or more modulation orders for

transmissions between the UE and a base station \ 1810

Y

Receive, from the base station, control information for a downlink
transmission, the control information including a first index value for a
first entry in a modulation and coding scheme (MCS) table, where the
first entry in the MCS table indicates a first modulation order \ 1815
independently of the one or more modulation orders of the CQI table

Y

Determine a rate matching parameter for the downlink transmission
based on at least one of the first modulation order or the CQI table \
1820

Y

Receive, responsive to the capability indication, a modulation order
indication that indicates that the base station will transmit one or more
downlink transmissions having a modulation order that exceeds the \
maximum modulation order indicated by the CQI table 1825

Y

Process the control information based on the modulation order indication \
1830

Y

Select an operating power for one or more receive components of the UE
based on the modulation order indication \ 1835

FIG. 18 \ 1800



WO 2020/014481

19/23

PCT/US2019/041400

Identify a channel quality indication (CQI)
table that provides one or more parameters
associated with one or more modulation
orders for transmissions between the base
station and a UE

\ 1905

Y

Transmit, to the UE, control information
for a downlink transmission, the control
information including a first index value
for a first entry in a modulation and coding
scheme (MCS) table, where the first entry
in the MCS table indicates a first
modulation order independently of the one
or more modulation orders of the CQI
table

\1910

Y

Transmit the downlink transmission to the
UE using the first modulation order

\ 1915

FIG. 19

‘\ 1900



WO 2020/014481 PCT/US2019/041400

20/23

Identify a channel quality indication (CQI) table that provides one or
more parameters associated with one or more modulation orders for
transmissions between the base station and a UE \ 2005

Y

Transmit, to the UE, control information for a downlink transmission,
the control information including a first index value for a first entry in a
modulation and coding scheme (MCS) table, where the first entry in the
MCS table indicates a first modulation order independently of the one or X 2010

more modulation orders of the CQI table

A 4
Determine a highest modulation order supported by the UE for a radio
frequency band or band combination to be used for the downlink \
2015

transmission

Y

Select the first modulation order as the highest modulation order, where
the first modulation order corresponds to or exceeds a maximum
modulation order of the one or more modulation orders of the CQI table \ 2020

Y

Transmit the downlink transmission using the highest modulation order
supported by the UE
\ 2025

*K\\*—2000

FIG. 20



WO 2020/014481 PCT/US2019/041400

21/23

Receive, from a base station, a semi persistent scheduling (SPS)
configuration
\ 2105

Y

Decode control information from the base station based on the SPS
configuration, where the control information includes a modulation and
coding scheme (MCS) field that is decoded according to a first
interpretation when the control information is for SPS communications

and according to a second interpretation when the control information is \
for non-SPS communications, and where the MCS field according to the 2110
second interpretation is capable of signaling a modulation order that
exceeds 256QAM

Y

Determine whether SPS communications are activated based on the
decodin
& \ 2115

*K\\*—2100

FIG. 21



WO 2020/014481

PCT/US2019/041400

22/23

Receive, from a base station, a semi persistent scheduling (SPS)
configuration

\ 2205

Y

Decode control information from the base station based on the SPS
configuration, where the control information includes a modulation and
coding scheme (MCS) field that is decoded according to a first
interpretation when the control information is for SPS communications
and according to a second interpretation when the control information is
for non-SPS communications, and where the MCS field according to the
second interpretation is capable of signaling a modulation order that

exceeds 256QAM

\2210

A 4
Determine that one or more fields in the control information are set to

predetermined values that indicate that SPS communications are

activated, the one or more fields including the MCS field in which two \ 2915

most significant bits set to zero indicates SPS communications are
activated

Communicate with the base station using SPS transmissions \ 2920

Y
Decode second control information from the base station that indicates
that SPS communications are deactivated, where the MCS field of the

second control information includes a six-bit field in which each bit is \ 2925

set to one

Discontinue the SPS communications

*K\\*—2200

FIG. 22

\ 2230



WO 2020/014481

23/23

PCT/US2019/041400

Configure a UE with a semi persistent
scheduling (SPS) configuration

\2305

Y

Determine to activate SPS
communications with the UE according to
the SPS configuration

\2310

Format control information to activate the
SPS communications, where the control
information includes a modulation and

coding scheme (MCS) field that is
formatted according to a first interpretation
when the control information is for SPS
communications and according to a second
interpretation when the control information
is for non-SPS communications, and where
the MCS field according to the second
interpretation is capable of signaling a
modulation order that exceeds 256QAM

\2315

Transmit the control information to the UE

\2320

FIG. 23

*K\\*—23OO



