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RACH-ConfigGeneric ::=

1104~

106~
1108~

=

prach-ConfigurationIndex INTEGER (0..255),

msgl-FDM ENUMERATED {one, two, four, eight},

msgl-FrequencyStart INTEGER (0..maxNrofPhysicalResourceBlocks-1),
zeroCorrelationZoneConfig INTEGER (0..15),

preambleReceivedTargetPower INTEGER (—-202..-60),

preambleTransMax ENUMERATED {n3, n4, n5, n6, n7, n8, nl0, n20, n50, nl00,
powerRampingStep ENUMERATED {dBO, dB2, dB4, dB6},

ra—-ResponseWindow ENUME ED {sll, sl1l2, sl4, s18, s110, s120, s140, s180},
multi-PRACH-transmission multi-P H-transmission OPTIONAL,

<omitted>

.}

multi—-PRACH-transmission ::= SEQUENCE ({

|_Preamble_Format
RACH_slot_start

| Start_Position_in_RACH_slot
| numberOfPRACH_Repetitions
.}

ENUMERATED {Al,A2,A3, ,B2,B3,B4,C0,C2} OPTIONAL,
ENUMERATED{0. .maxNofPhysicalSlotIndex-1}

INTEGER (0..13) ORI IONAL,
ENUMERATED {nl, n2, n3, n4, n8§g,

nl2, nlé6} OPTIONAL,

U
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For CE level 1

For CE level 2

(" UE determine ROs for multi-
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,T Multi-PRACH transmission pattern k=3 slots for CE level 2 /“

I I

$>w length = 6 A3 length A3 length A3 length A3 length A3 length A3 _m:mﬁsi
| symbols |
, This PRACH trdnsmission is dropped This PRACH transmisdion is dropped ,
, , , ,
K A3 length A3 length \ , T>w _m:m5$ \ W T?uv length A3 length N

804

806

Fig. 8A




9 /27

No nee

«©

A

d of coverage

enhancement (no CE)

No CE

814 — CE level 1

316 __—CElevel 2

812

RSRP

bmmv threshold 1 ~—

(RSRP threshold 2 —__

Fig. 8B

818

820

816




10/ 27

For CE level 1

For CE level 2

902

K slot: N slot: 08 slot N slot:
K————————Multi-PRACH transmission pattern K=2 slots for CE level I——————— f

|, A3length=6 , f f

&~ —>——A3 length——> &——A3 length——><——A3 length——>

, symbols , f f

f f Slot ch:%j\ f

904 906 7 7 7

4 Multi-PRACH transmission pattern K=3 slots for CE level 2 >

T>wm_,\mhmwvﬂd_mu m%‘pw length——> K——A3 length——><——A3 length A3 length [

f

900

K——A3 length
,
[




11 /27

For CE level 1

For CE level 2

1002

K slot: Z slot: 70N slot K slot
K Multi-PRACH transmission pattern K=2 slots for CE level 1————————— f
f = f f f
%>mm_mhm_oﬂ__m 6 A3 length )w length A3 length f f
f y f Slot Ecsamj\ f
f f f f
K Multi-PRACH transmission pattern K=3 slots for CE level 2 >
A3length=6
— symbols A3 length A3 length A3 length A3 length————A3 length——<——A3 _m:mﬁrL
f f

,

\

1000

1004

Fig. 10




12 /27

RACH-ConfigGeneric ::= SEQUENCE ({
prach-ConfigurationIndex
msgl—-FDM

msgl-FrequencyStart
zeroCorrelationZoneConfig
preambleReceivedTargetPower
preambleTransMax
powerRampingStep
ra—-ResponseWindow

INTEGER (0..255),

ENUMERATED {one, two, four, eight},

INTEGER (0..maxNrofPhysicalResourceBlocks-1),
INTEGER (0..15),

INTEGER (-202..-60),

ENUMERATED {n3, n4, n5, n6, n7, n8, nl0, n20, n50, nl00,

ENUMERATED {dBO, dB2, dB4, dB6},

ENUMERATED {sll, sl2, sl4, sl18, s110, s120, s140, s180},

1104~

1106~
1108~

multi-PRACH-transmission
<omitted>

o}

multi—-PRACH-transmission ::
|_Preamble_Format
RACH_slot_start

| Start_Position_in_RACH_slot
| numberOfPRACH_Repetitions
o}

multi—-PRACH-transmission OPTIONAL,

SEQUENCE {

ENUMERATED {Al,A2,A3,Bl1,B2,B3,B4,C0,C2} OPTIONAL,
ENUMERATED{0. .maxNofPhysicalSlotIndex—-1}

INTEGER (0..13) OPTIONAL,

ENUMERATED {nl, n2, n3, n4, n7, n8, nl2, nl6} OPTIONAL,

1100

/

1102

Fig. 11A
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SubCarrierOffset for CE level 2 of RO#7

SubCarrierOffset for CE level 1 of RO#7
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2002

\

A UE is configured with a multi-PRACH transmission pattern (K>1 slots) per CE level

2004

\

UE derives RACH occasions (ROs) for multi-PRACH transmission within the multi-PRACH transmission pattern of
a CE level depending on RSRP threshold

2008 =
wn

N v /

UE drops the one or more PRACH transmissions only, ’
while it keeps the remaining PRACH transmissions

UE performs the remaining PRACH transmissions or all the PRACH transmissions

v

2000
Fig. 20A
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2016

\

A}

UE receives an indication indicating RO for each of multiple PRACH transmissions

2018

\

UE determines multiple ROs for multi-PRACH transmissions per CE level a CE level depending on RSRP threshold
based on legacy procedure

2020

\

\
UE transmits multiple PRACH transmissions

2014
Fig. 20B
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2024

\

A}

gNB configures an initial UL BWP, and a separate initial UL BWP for RedCap UE only

2028

\

of RedCap UE?

Either

BWP

Embodiment E2 or Embodiment E3
determine ROs for multi-PRACH transmissions for
RedCap UE and non RedCap UE in the shared initial UL

is used to

Is an initial UL BWP wider than a maximum BW

~ 2030
wv

v /

A 2-step method is proposed to determine ROs for
multi-PRACH transmissions for RedCan UE

Embodiment E2 or Embodiment E3is
multi-PRACH

Step 1: Ether
used to formulate ROs for
transmissions for non-RedCap UE
Step 2: Less frequency resource allocation per RO
is configured to RedCap UE in the separate initial
UL BWP, compared to that of non-RedCap UE

v

BWP

RedCap UE transmits multiple PRACH transmissions in either the initial UL BWP or the separate UL

/

/

2032

S

2022

Fig. 20C
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2100

Determine a first uplink (UL) band associated with the
communication apparatus, the first UL band being narrower than a
second UL band

Transmit a multi-PRACH transmission in the first UL band

Fig. 21

2102

2104
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Circuit 2214
ircuitry /

Transmission signal
generator

2208

Controller

2206

Receive signal processor

»  Radio transmitter

/

2202

2210

/

2200

Radio receiver

/

2204

Fig. 22
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