1/18

8l ~

===

8Ll

8Ll
8Ll

L~ 81

N
h

L~ 81
S

I "DId

1d 404 3dAL SY

1425

X
Rl

VAVAN

"¢

-
N/

~
2

1425

¢0l

)
8LL —~ vll m—m an
ALITIGON €1 - ALITION €7 onou
H04 SY-ISD ¥04 S¥-ISD
AN AN
¥~ 90} 00l
0l
/; HOSS ~
01 - ™ $0l
[ Hosd 30078 SS 7\
- = ”ﬂ D \ ”
aoly3d 13s MOANIM JNIL
1S4nd SS 0079 SS
Z01 Z0l Z0l Z01
00} Z0l



2/18

200
gNB TX BEAM gNB RX BEAM
202 202 204 o [ 204
RECIPROCIT
202 P i
CSI-RS CSI-RS
APG1 APG2
\
/ 0 )\ 1 \
A V70T
2067 0N 208 - .
UE RX BEAM UE TX BEAM
BEAM RECIPROCITY
FIG. 2
300
/ 340
3102 ~ ED
370a
\
| BASE
| STATION
190 360
320a
3100 ~ gp | CORE OTHER
NETWORK NETWORKS
370b
\ i
| BASE /
| STATION
/ 20 |
310¢c ~1_EP ~

350

FIG. 3



3/18

390 404
310
oLy
- 402
406 TRANSCEIVER
\ |
INPUT/ | | PROCESSING p~ 400
OUTPUT UNIT
MEMORY  N_,qg
FIG. 4A
453
N 390 456
370 SCHEDULER /
\ \
452
/
— X
PROCESSING |
INPUT/ || N T o
OUTPUT - 454
7 450 |
466 — MEMORY N_,ce

FIG. 4B




4/18

500
TX/RX BEAM WITHOUT CORRESPONDENCE

R
%
504
X

gNB TX BEAM 508 gNB RX BEAM
ks ISP
ol Mol W =
ALk ALk ik T g BN
o o i T bR EQSI ]
/ / / N\

506 506 506 508
FIG. 5

600
TX/RX BEAM WITH CORRESPONDENCE

- -

gNB TX BEAM

604

606 606 606 608
FIG. 6



5/18

700
FIRST y
02~ ssox / FILTER COEFFICIENT
- /\
\,\\‘
{ 1] RSRP(IDX) |—»{ PL(IDX)
| DMRS/PBCH | |+
704 T (IDX) e \ N
706 708
FIG. 7
’5)0
/‘ FIRST
802~ g (DX1) < FILTER COEFFICIENT
[y
804 ~ DMRS/PBCH | |\
(IDX1) f\'\
. RSRP > PL
L
|

a5 S8 1 . \
DMRS/PBCH |\ / 810 M

808 |  (DX2)

FIG. 8

900
/ FIRST v
FILTER COEFFICIENT
02 ssoxn) / .
DVIRS/PBCH /‘:\/Lv RSRP (IDX1) {—+{ PL(DX1) | | FILTER COEFFICIENT
904 ~| \
DX1) - / / ,'I ‘|
910 914 912 916 | | oL
|
L SS(IDX2) ) ) ) / :
906/ \,\‘\; !
DMRS/PBCH /':\/,Lv RSRP (IDX2) (—{ PL(IDX2) [~/ olg
T .
908 & \ FIRST

FILTER COEFFICIENT
FIG. 9



6/18

1000
N SSBLOCK 1002
RECEPTION
SYSTEM |~ 1004
INFORMATION
JUDGING BEAM
1006 1008 RECIPROCITY @ gNB 1010
\ \ \ Y \i /
NO REPETITION FOR REPETITION FOR PL OFFSET
PRACH TRANSMISSION PRACH TRANSMISSION COMPENSATION
4" ONEORTWODIMENSION ~“f~._
( FILTERING WITH ONE ORMULTIPLE | )
“>L____ FILTERING COEFFICIENTS ___{ -
r-"-"""\"""""""""FFFFFFF 0 0 0V " — — -
| v v |
| SSBLOCK - 1012 ALLSSBLOCK | |
| SPECIFIC PL 1014 ~] BASED PL |
| |
- }_ ___________________ 1
1016 FIG. 10
1100
N CSIRS CSIRS
RESOURCE SET1 RESOURCE SET2
1102 1104
CSIRS CSIRS
RESOURCE RESOURCE

FIG. 11




7/18

1202 NO QCL

1202 //%K _____ ——

1202
SS BLOCK
TIME WINDOW

P/ 1208 1208

3
?&

A
\

CSI-RS FOR BEAM
MANAGEMENT

A1 NA{T NAEL | SSBLOCK
:3:D.3:3 :3:[[3:3 :3:[[3:3'/‘ 1208 —1

e==%

h ﬁ%
o I y g:t 1208
iaviavi 1208 Ji i 1208
/ / /
1206 1206 1206 FIG. 12 1208 1208
1208
1300
1302 5 0 1 e
1302
SS BLOCK
TIME WINDOW

CSI-RS FOR BEAM
MANAGEMENT

DIV P
4

™~ 1308

1306 1306 1306 FIG. 13



8/18

IN310144300 3114

ST OI4

A

1

P800 HO/ANY (

9dV S4-ISO 3dAL ANOJIS HO/ANV MOO1d SS | ~ ¥0S1
2XQ1) 9dY S-S0 IdAL 1SHId

QYIHL
asi -] @xa) | (exal)
9dv 1d 9dv duSY
C Oxa | (1xai)
OISL T 9dv1d | gog, +  OdV disH
LN3IDI44300 ¥3L T
QYIHL
o TSN o 5
A 1
404 SISO VW\w NININ N

9dV SY
Pa7100D HO/ANY (Lxal

IS0 3dAL ANOO3S HO/ANY 0018 SS |
) OdV SY-1SD IdAL 1SHI4 | 2081

v/

00sl

a0vl

el 4%

90l

3} Tw

— —

—_——

X008 SS

¢ zop1

\ A\

\

l 2001 ol



9/18

SECOND

FILTER COEFFICIENT

Y

~— —_—

A

-
(-

PL_APG
(IDX)

1614

FIG. 16

SECOND
FILTER COEFFICIENT

I~

Y

~— -

A

-~
(-

PL_APG
(IDX)

1714

N

Y

FIG. 17

SECOND
FILTER COEFFICIENT

—

16@‘
1602 THIRD 1610
\ ﬂ FILTER COEFFICIENT )
FIRST TYPE FIRST TYPE
CSHRS APG ~  RSRP.APG  |» P(%B?(?)G /
(IDX1) 1606 | (IDX1) 1
L1 |
|
QACNL[;’dOgS 1908~ ssmock | | pLss ||
oo \‘ RSRP_APG BLOCK
/ THIRD N
1604 FILTER COEFFICIENT 1612
173)‘
1702 THIRD 1710
\ ﬂ FILTER COEFFICIENTI J
FIRST TYPE FIRST TYPE
CSI-RS APG ~  RSRPAPG  [» P(%B’;(f)G ,
(IDX1) 1706 - (IDX1) 1
1 |
|
QACNLD’dOSFfS 1708 0 s5BLOCK PLSS | \
BLg oK \‘ RSRP_APG BLOCK
/ THIRD N
1704 FILTER COEFFICIENT2 1712
18@‘
1802 THIRD 1810
\ ﬂ FILTER COEFFICIENT/ Y,
FIRST TYPE FIRST TYPE
CSI-RS APG »  RSRP.APG | P(%B’;ﬁ’)e
(IDX1) 1806 | (IDX1)
L1
ANDIOR QCLed SS| o o
BLOCK AND/OR | ssBlOCK | | PLSS
QCLed SECOND RSRP_APG BLOCK
TYPE CSI-RS
/ THIRD N
1804 FILTER COEFFICIENT? 1812

—_— —_
~— R

Y

PL_APG
(IDX)

1814

~F
4

FIG. 18



10/18

19@‘ 1002 RRC CONFIGURATION OF
™ DLRSFORAPLURALITY OF
RSRP/PL MEASUREMENTS
1906
v /
19044 geamReciPrOCITY WITH OR WITHOUT,
OR ONE OR MULTIPLE
COMPENSATION .
EACTOR PL COMPENSATION
1910 FACTORS
\ r v
WITHOUT QCL BETWEEN APG WITH QCL BETWEEN APG
OF C-SRS AND SS BLOCK, OF C-SRS AND SS BLOCK,
CSI-RS APGIRESOURCE OF BOTHCS-RSANDSS | 1908
SS BLOCK SPECIFIC PL BLOCK SPECIFIC PL
b7 ONEORMULTIPLE TN
/| FILTERING COEFFICIENT(S) |
N FOR ONE OR MULTIPLE /
"~.__ DIMENSIONFILTERING __~
P y T v -
3 ONE OR MULTIPLE SPECIFICL1 PL L
P
1912 FIG. 19
2000
N CSIRS CSIRS
RESOURCE SET1 RESOURCE SET?
A AP GROUP
YA
2002 2004
CSI-RS CSI-RS
RESOURCE RESOURCE

FIG. 20




11/18

IN3ID1I44300 H3LT4 7 ¢C DId

HL¥NO4
802C ~
criee~] lexa | - (exar) 3 9dv ¥00 19 SSPII0D HO/ANY | - ¥022
9dv 1d OdV ™ duSY . (2xal) 9dV S¥-ISO 3dAL ANOD3S
o Oxa) | (1xan < MOOTESSPETODMO/ANY
0Lee T odv 1d 9007z T 9dV dusy (1XQ1) ©dV S¥-IS0 3dAL ANOD3S |- 202e
1N310144300 ¥3L T4 7
HL¥NO4 X,
002¢
1T DI
9012 801¢C 901
/\ H/H /\
X R KX X K KX
gelqel K K NK
Ll B K2 Ll K K2
o2 Ho% N o2 o% N e%le%!
sal el SRl
R MR oooess
KX KX KX K R RX :

ALIMIGON €704 SH-I1SO

A

A
\

-l
L |

A MOGNIM JNIL
@x @w 0079 SS
£09 £09
Wo ""0

< —— X
2012 \ v0L2 v012 TO0 ON 2012

0oLc

Ry




12/18

FOURTH

FILTER COEFFICIENT2

I~

\

| ——————
~— —_—

Y

~
4

PL_APG
(IDX)

2314

FIG. 23

SECOND
FILTER COEFFICIENT

B

\

 ——
~— —_—

Y

~
4

233)‘
2302 FOURTH 2310
N FILTER COEFFICIENTA Y,
SECOND TYPE SECOND TYPE oL APG
CSI-RS APG - RSRPAPG [ ol
(IDX1) 9306 (IDX1)
L3
QAc’\iz/dosF,{s 208 ssBLock PL SS
Lok \‘ RSRP_APG BLOCK
/ FOURTH N
2304 FILTER COEFFICIENT1 2312
2400
2402 THIRD 2410
\ FILTER COEFFICIENTA p,
SECOND TYPE FIRST TYPE oL APG
CSI-RS APG - RSRPAPG 1w Tl
(IDX1) 2406 | (IDX1)
L3
R | Z#8y ssmock || PLsS
Lok \‘ RSRP_APG BLOCK
/ THIRD N
2404 FILTER COEFFICIENT2 2412

PL_APG
(IDX)

2414

FIG. 24



13/18

25@‘ 2502 RRC CONFIGURATION OF
™ DLRSFORAPLURALITY OF
RSRP/PL MEASUREMENTS 2505
v /
2504 BEAM RECIPROCITY WITH OR WITHOUT,
OR ONE OR MULTIPLE
COMPENSATION >
PL COMPENSATION
FACTOR
9510 FACTOR
\ A 4 ‘
WITHOUT QCL BETWEEN APG WITH QCL BETWEEN APG
OF C-SRS AND SS BLOCK, OF C-SRS AND SS BLOCK,
CSI-RS APG/RESOURCE OR BOTHCS-RSANDSS [ 2508
SS BLOCK SPECIFIC PL BLOCK SPECIFIC PL
// ONEORMULTIPLE ™~ .
7| FILTERING COEFFICIENT(S) |
\. FOR ONE ORMULTIPLE | /
~.__ DIMENSIONFILTERNG __-
_____ S SRR
[ ONE OR MULTIPLE SPECIFICL3 PL }
2512 FIG. 25A
2520
2522 \‘ THIRD AND FOURTH 2530
N ‘ FILTER COEFFICIENTS Y,
FIRST TYPE CSFRS APG (IDX1) 12526 |
AND/OR QCLed SS BLOCK AND/OR > RS(F&%PG P(%B/;(?)G
SECOND TYPE CSI-RS APG
FIRST TYPE CSI-RS APG (IDX2) HHANDLS
AND/OR QCLed SS BLOCK AND/OR > RS(F&;\)PG P(%BQE)G
SECOND TYPE CSI-RS APG ‘ TN 2508 ,
/ THIRD AND FOURTH N
2524 FILTER COEFFICIENTS 2532

FIG. 25B



14/18

SECOND
FILTER COEFFICIENT

>~

Y

-

~—— -

PL_APG
(IDX)

2554

Y

FIG. 25C

SECOND
FILTER COEFFICIENT

PL_APG
(IDX)

2580

2540
2542 THIRD 2550
\ /‘ FILTER COEFFICIENT )
FIRST TYPE FIRST TYPE
CSIRSAPG -2 o RSRP APG PLAPG
(IDX1) (IDX1) (IDX1)
2546 |
AND/OR QCLed SS| 2948 ~]
BLOCK AND/OR 13 PL_QCL
QCLed SECOND - RSRP_QCL BLOCK
TYPE CSI-RS
/ FOURTH N
2544 FILTER COEFFICIENT 2552
256\0‘
2562 THIRD 2574
\ ﬂ FILTER COEFFICIENTA )
FIRST TYPE FIRST TYPE
CSIRSAPG -2 ol RSRP APG PL_APG
(IDX1) (IDX1) (IDX1)
2568 |
2564 THIRD 2576
\ FILTER COEFFICIENTA Y,
UBN
QACI\II_Z/dogs 13 |  SSBLOCK PL_SS
ook \‘ RSRP_APG BLOCK
AND/OR QCLed 212
e
SECOND TYPE LS Si%%";DATJg E PL_APG
CSI-RS \‘ —
/ FOURTH \
2566 FILTER COEFFICIENT2 2578

FIG. 25D



15/18

2600
gNB TX BEAM gNB RX BEAM
2602
WITH SPATIAL
_ _RELATION _
CSIRS CSI-RS
APG1 APG2
, BYa . ULJRT//'i
/\ ;
2606 9 [ 0, N\ 1) 3
\ 7 A, i 2
UE RX BEAM FIG. 26 UE TX BEAM
2700
gNB TX BEAM gNB RX BEAM
2702
WITH SPATIAL
_ _RELATION _
CSRS CSI-RS
APG1 APG2
/ B \
)\
2706 9 [ 0, \ 1)
\ 7 N 5 G
UE RX BEAM UE TX BEAM

FIG. 27



RXBEAM @ NETWORK SIDE

T
A

FIG. 28A

2900

2902

N\

16/18

2800

/

PUSCH

R

TXBEAM @ UE SIDE

RXBEAM @ NETWORK SIDE
2820

SIS\ N

IR NN
2822 &; E\/@ A
N \ N

2912 ~

2904

N

- -~

e AN

£ SRS .+~ PUSCH
1\ £25 %kz, 2826

S
TXBEAM @ UE SIDE

FIG. 28B

ASSOCIATED SPECIFIC PL

!

CONFIGURATION OF A
PLURALITY OF QCL OF
APG OF PUSCH/PUCCH/
SRS AND DL RS

Y

|~ 2906

SEPARATE CONFIGURATION
OF SRS INCLUDING AT LEAST
ONE OF TARGET POWER, QCL

ASSOCIATION ALPHA, TPC

CONFIGURATION

OF ASSOCIATION

BETWEEN PUSCH
AND SRS

CONFIGURATION OF ONE
OR MORE QCL SPECIFIC PC
PARAMETERS, e.g., TARGET |- 2908

POWER, ALPHA, TPC

!

TOTAL TRANSMISSION

-

POWER

™- 2910

FIG. 29



17/18

i| SHORT-PUCCH
3002
e UL RESOURCE
TWO 1 SYMBOL SHORT-PUCCHs
FIG. 30A
2 2
T-
{_; | SHORT-PUCCH
3004 :
- E:; UL RESOURCE
t.i:
TWO 2 SYMBOLS SHORT-PUCCHs
FIG. 30B
2 1
[
I
: :%] SHORT-PUCCH
3006~ : UL RESOURCE
I::
| IRERRRRRAARN B
2 SYMBOLS SHORT-PUCCH AND 1 SYMBOL SHORT-PUCCH
FIG. 30C
‘5 SHORT-PUCCH
1008~ UL RESOURCE
;

1 SYMBOL SHORT-PUCCH AND 2 SYMBOLS SHORT-PUCCH

FIG. 30D



3106

FREQ

TDMed SHORT PUCCH AND PUSCH

FIG. 31

3300

3

3202 ~

RECEIVE A PLURALITY OF DL
REFERENCE SIGNALS (RSs)

!

3204 ~

DETERMINE AT LEAST ONE
RS RELATIONSHIP SPECIFIC
PL ASSOCIATED WITH A
SELECTED UL CHANNEL

Y

3208 |

DETERMINE UL
TRANSMISSION POWER FOR
THE SELECTED UL CHANNEL

ACCORDING TO THE PL

FIG. 33

18/18

3200

'/

3206 ~y

ASSOCIATED SPECIFIC PL

i

3202 ~

CONFIGURATION OF
A PLURALITY OF
RESOURCE SPECIFIC
PC PARAMETER SETS

!

3204 |

CONFIGURATION OF
SPECIFIC PUCCH
RESOURCE INFORMATION

v

3208 |

SPECIFIC TOTAL
TRANSMISSION POWER

FIG. 32

310, 370

/

o
o
o

OPERATING SYSTEM MODULE

DETERMINING MODULE

PL ESTIMATING MODULE

PC DETERMINING MODULE

o
(¢]
[e]

FIG. 34



