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1400 4
~—x Determine to transmit an UL transmission to a base /1 02
station

r
I Determine the waveform for the SR ¥

o e e e e e |

[ ™ Determine subset of orthogonal spreading }/1410

Determine the orthogonal spreading sequence from | 1412

L the determined subset L
_________ { — e —— e ——— — ]

|- - - - - - - - - - - --—-— -~ 1414

| Receive sequence ID b

| Apply an orthogonal spreading sequence toa  |1418
| predetermined bit value

Transmit SR to the base station using RU(s) 1420
allocated in NPUSCH format resource structure o

FIG. 14
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1700 Determine to transmit an UL transmission to a base 1702
e station r’

| Receive indication of the first subcarrier of the first | 1704
I symbol group

|
:- Determine the first subcarrier of the first symbol 1}706
| group from a group of subcarriers |

:- Receive signaling to determine the orthogonal | 1719
| spreading sequence
S S 1

I Determine orthogonal spreading sequence P712
.

- - - - - - - - -—--—-—-=-7 = |1714
| Apply orthogonal spreading sequence (

L e e e e e e — = 4

Transmit SR to the base station using 1* symbol |171¢6
group allocated in a NPRACH -/
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Receive one or more downlink transmissions from a 2002

base station

!

Determine to transmit an uplink transmission to the
base station

_________ L

[~ Determine whether to transmit the scheduling -i 2006
| request with the ACK / NACK or to transmit the (
!_ scheduling request using dedicated resource I

2004
L/

r= Fel;m:n-(-)l’_SIzn;lppi;l_g;f a_ﬁ:st_bit_v;ue_ - | 2008
| associated with the scheduling request and a second (
bit value associated with the ACK / NACK |

r Perform at least one of channel coding or data
| scrambling of the scheduling request and the ACK/
NACK after the QPSK mapping

12010

:_ Perform BPSK mapping of the second bit value 2012
| associated with the ACK / NACK r

2014
|
| Shift the BPSK mapping of the second bit value 2016

| associated with the ACK / NACK by 90° or another |/
| predetermined angle I

2018
Transmit the SR with the ACK/NACK /

FIG. 20
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2300

Receive signaling indicating four symbol groups /23 02

allocated in NPRACH for SR

!

Determine the four symbol groups based on the 2304
received signaling

.
Determine if a number of subcarriers allocated for 12306

the scheduling request and an ID associated with a
| first subcarrier in the number of subcarriers are
| both integers of twelve

| Apply an orthogonal spreading sequence to the four| 2308
[ symbol groups

Transmit SR using the four symbol groups allocated|2310
in the NPRACH r’

FIG. 23
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Determine to transmit a number of repeated "

scheduling requests to a base station

!

Determine a set of subcarriers allocated in a
NPRACH resource block

!

2602

2604
L/

Receive signaling indicating numbers of repetitions
and numbers of resource elements

2606
v

!

Determine that the number of repeated scheduling
requests is equal to either a first number of
repetitions or a second number of repetitions

2608

v

Determine a starting resource element to begin

2610

transmission

Y

Transmit SR using the determined starting resource
element

2612
”

FIG. 26
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2900

2902
Determine to transmit an uplink transmission |/

!

Determine to transmit a scheduling request using 2904
one or more first allocated resources

!

Determine that the one or more first allocated |29¢0¢6
resources are located either M number of subframesf’
before or N number of subframes after a physical
downlink channel transmission from the base
station

Postpone a transmission of the scheduling request /2 208

using one or more second allocated resources

Y

Transmit SR using the one or more second allocated|2910
resources r’

FIG. 29
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3000

3002
Determine to transmit an uplink transmission |/

!

Determine to transmit a scheduling request using
one or more first allocated resources

!

Determine that a first number of the one or more 3006

first allocated resources are located more than M

number of subframes before a physical downlink
channel transmission from the base station

Transmit first portion of the SR using the first /3 008

number of the one or more first allocated resources

Y

Transmit second portion of the SR using the second |3010
number of the one or more second allocated <
resources

3004
v

FIG. 30
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3100

3102
Determine to transmit an uplink transmission |/

!

Determine to transmit a scheduling request using 3104
one or more first allocated resources

!

Determine that the one or more first allocated 3106

resources are located either M number of subframesf’

before or N number of subframes after a physical
downlink channel transmission from the base

station
r--r———~>~~>~~>~"~""~""™>"™>"™>">7"777 I
| | 3108
| Receive DCI r
I I
T d
Postpone a transmission of the scheduling request 3110

until a subsequent physical uplink channel ]

transmission or an ACK / NACK transmission

associated with the physical downlink channel
transmission

!

Transmit SR with the subsequent physical uplink (3112
channel transmission or with the ACK/NACK

FIG. 31
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3200

3202
Determine to transmit an uplink transmission |/

!

Determine to transmit a scheduling request using 3204
one or more first allocated resources

!

Determine that the one or more first allocated | 3206
resources are located either M number of subframesp’
before or N number of subframes after a physical
downlink channel transmission from the base
station

3208

Transmit SR using the one or more first allocated |/
resources

Y

Receive physical downlink channel transmission in [3210
one or more second allocated resources located after|”
the one or more first allocated resources in the time

domain

FIG. 32
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3300

3302
Determine to transmit an uplink transmission |/

!

Determine to transmit a scheduling request using 3304
one or more first allocated resources

!

Determine that the one or more first allocated |3306
resources collide with M number of resources of one’
or more second allocated resources used to receive a

physical downlink channel transmission from the
base station

Transmit SR using the one or more first allocated /3 308

resources

Y

Receive physical downlink channel transmission
with M number of resources of the one or more
second allocated resources punctured

3310
L

FIG. 33



PCT/US2018/019535
44/47

WO 2018/175042

Pt "OId

ZOFE $921Nn053.1
PAIRIO[[E 1S.11J I0UI .10 JUO YY) SUISN P YU papIwsue.a) DHVN / DV

SOFE uoISSImSue.1)

MOVN /MIV Ue M SIpIjjod
3sanbau Surmpayds Ay} JeY) JUIULIIIP

TOPE SI2.IN0SAA
PIIRIOI® IS.11J d.10W 10 U0 Fuisn }sanbaa
SuINPIYIs € JWSUR.I) 0) JUIULIIIP

TOP< uoIssImusue.a)
juijdn ue Jrusues) 03 JUIULIIIP

~ (&) | S
yOrE I
Z0bs 00b€



WO 2018/175042

3500

PCT/US2018/019535
45/47
3502
Determine to transmit an uplink transmission |/
Determine to transmit a scheduling request using 3504
one or more first allocated resources /
3506
Determine that the scheduling request collides with
an ACK / NACK transmission
Transmit ACK / NACK with SR using the one or |3508
more first allocated resources d

FIG. 35



PCT/US2018/019535

WO 2018/175042

46/47

9¢ "OlIA

yuduoduwio)) uoIssIwsue.IJ,

0S9¢ <«
¢ I A A
UOISSIWISUR.L
ks 1110 909¢
S s
()
ywuodwo) ¥
UoISI[[0d
- S AIDVN
19€
/MDV
/ UOISSIWSUL.1})
S duodysog 10N
yuuodwo)
yuduodwo)) yjmwauodysog
$32.n0831 H) VAN UONBUINLINI(
- / surddoy £>udnbaay ra—
019¢ o/M S / Surddoy 809¢
Louanbaay /m ¥YS Surpeusig /
uoBIIUNUW WO
1a
gureugig
/ suolsstusue.) Tq
> yuduoduwo)) uonddadoy
\k
09¢ vccﬂ.

s

009¢€




PCT/US2018/019535

WO 2018/175042

47/47

LE DA

WI)SAS
90L€E POLE 3uissadoig
Z Z
o@oEoE\ wnipIN 10SSII0.1J
[qepedayg-1nduo))
+ peLe
o JIAIISURL],
- |_ 7
yuouodwo)) uoRUIULII)D
e dmo wopemmaRg | 0TLE
. ___ !
\.\
S ; 809¢
| yuouodwo)) ¥s le— _ | oeLt
_ ] ™ ueuodwo) worsstwsueay, |
p———————— — —
(4TS  ____ _
||||||||||| I
r L 909¢
| jusuodwo)) yududuodysog |- - - - - I_
S e yuduodwo)) uondaddy _
019¢ | _
S —————— — —— =
14U
7
VILE
"
209 W~
00LE



