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Synchronization Signal Block Reception in Wireless
Communications

TECHNICAL FIELD

L000L ] This application relates generally to wireless
communication, and in particular relates to synchronization

poud

na

€]

block recepticn in wireless communications.

@

BACKGROUND
[0002] A user egulpment {(UE) may scan one or more freguency

bands and monitor for synchronization information broadcast b

U

Yy a

cell of the network. For example, the cell may transmit multiple

window. Once detected, the UE may acguire time and

synchronization with the cell using the synchronization

[O0003] In some networks, signaling between the UE and a cell

different communication protocols. Access to the unlicensed
t

spectrum may implicate varicus regulationsg and/or standards. For
accordance with these regulations and/or standards to access the

unlicensed spectrum for communications.

F00047] For unlicensed operation, the number of candidate SSEBE

=
+
.

positions may be increased to account for LBT failure. However,
conventional technigues for acquiring cell timing are unable to
handle the increase 1n candidate 38B positions. Accordingly,

=

mechanisms configured to enable the UE to
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o
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o
—
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O
[

determine cell timing when the number of candidate SSB positions

is 1lncreased for unlicensed operation.
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[O005] Some exemplary embodiments are related to a baseband

processor configured to perform operations. The operations

]
{

include monitoring a freguency band during a discovery referenc
signal (DRS) window for a synchronization signal block (S
transmitted by a cell of the network, determining an S$SB index
based on information received from the cell of the network and

synchronizing with the cell based on the SS8SB index.

F00061] Cther exemplary embodiments are related to a user

te

Lu

equipment {(UE) including a transceiver configured to communic:

5
1
L

[@H

with multiple networks and a processor communicatively coupled

to the transceiver and configured to perform operations. The

£
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itoring a freguency band during a
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discovery reference signal {(DRS) window for a synchronization
signal block (3SB) transmitted by a cell of the network,
an

ietermining an SSB index based on information received from the

cell of the network and synchro

Brief Description of the Drawings

[00G7] Fig. 1 shows an exemplary network arrangement

according to various exemplary embodiments.

¥
A

[0008] Fig. 2 shows an exemplary user eguipment {(UE)

according to various exemplary embodiments.

[0009] Fig. 3 shows an example of an extended DRS window

according to various exemplary embodiments according toe various

L;Zl

embodiments.

(2
H
:
<

SPes “II‘O.LF_.



WO 2022/073200 PCT/CN2020/120001

e g ) o
crellcCe Ssidgnad

\_
()
o
D)

LN—
o
!,_
—
—
t
'...J
<{
\_
<
o
o
=
N
o
}_..
ot
+
(¥
-
&
C
f--
—

]

\Q

o
D

phe
=

=

J
=4
(&8
,C
-
I
bt
,,_1
~
A
el

3

[
O]
t-h
ren

(DM~RS) and physical broadcast channel (PBCH) channe

Lo various exemplary embodiments.

[O0117] Fig. 5 shows a table that illustrates how a part of

the S$SB index may be impli on the symbol

location of the primary synchronization signal (PSS) and the

?-'h

[0012] Fig. © illustrates four different exemplary SSB

of

5]
e}
A
5
=
-t

configurations that mav be used to implicitly indicate

= "4

o
o

the $3B index according to various exemplary embodiments.

P

5

5]

[O0L3] Fig. 7 shows an example of an exemplary

W

interlaced resource element (RE) mapping pattern according to

various exenplary embodiments.

41 Fig. 8 shows a table that includes various examples

O

erent binary scrameling codes that may be used to scramble

the PSS or $85 according to various exemplary embodiments.

00157 Fig. 9 shows an example of four different

@]
P.J
H
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o
l_l
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that are each based on a different primitive polynomial

according to varilous exemplary embodiments.

[0016] Fig. 10 shows a table that illustrates the wvalue of v

for PBCH scrambl

>.;_
’-1
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e
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n
N

ing according to various exemplary embod

-
1
Al

L0017 Fig. 11 shows an examp 0of generating a reference
symbol for PBCH transmission according to various exemplary

ermbodiments.



WO 2022/073200

Fi
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12 shows an an extended

-

gJ. example of

block {(MIB) payload according to

[0018] lary embodiments may be fur

with ref e to the following description and the
appended drawings, wherein like elements are provi

ce numerals. The exempl

devices, systems and methods for implementing wvari
technigues related to a user equipment (UE) acguir
synchreonization with a cell of a network via synchs
signal blocks SRBg) .

F00207 exemplary

a UE. However, the use of a UE is merely for illustrative
purposes. The exemplary smbodiments may be utilized with any
electronic component that may establish a connection with a
network and is configured with the hardware, software, and/or
firmware to exchange information and data with the network
Therefore, the UE as described herein is used to represent any
electronic component.

F00211 The exemplary embodiments are also described with
regard to the UE communicating with a 5G New Radio (NR) network
that is capable of coperating in the unlicensed spectrum. However,
reference Lo a 5G NR network is merely provided for illustrative

purposes., The exemplary embodiments

network operating in the unlicensed

various

ther

ary embodiments

any
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smission

that may be used by a plurality of ent devices
zing a plurality of different communication protocols.
Lo the unlicensed spectrum for 5G NR purposes may

various regulations and/or standards. For instance,

Ligsten-Before~Talk (LBT) may be implemented in accordance with
these regulations and/or standards to access the unlicensed
spectrum for communications. LBT may relate to determining
whether channels in the unlicensed spectrum are cccupiled by
other signals prior to performing a transmissicn over the
unlicensed spectrumn.

[0023] In addition, the exemplary embodiments are further
described with regard to a discove reference signal (DRS)

window. Generally, a DRS refers to a set of reference signals
and/or synchronization signals transmitted by a cell. The
contents of the DRS may be used by the UE for variocous coperations
such as, but not limited to, cell detection, cell search
procedures, channel state information (CSI) detection, CSI
measurement, beam selection, beam management and radlo resource

management {(RRM) . The DRS may be transmitted periodically in a
time window referred to as a DRS window. Each DRS window is
configured to be predetermined duration {(e.g., 2 milliseconds
{ms), 5 ms, 10 ms, etc.) and cccur at a predetermined

re .9 20 ms, 40 ms, 80 ms, 140 ms, etc.). For

exan window of {x) ms may be scheduled to occur every
{v) ms. However, any reference to DRS and a DRS window is

merely provided r illustrative purposes, different entities
may refer to similar concepts by a different name.

[0024] A cell may transmit within a DRS windo
Those skilled in the art will understand that an SSB may enable
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to acguire time and freguency synch

For example, a cell of the 5G NR network may periodically
transmit multiple SS8Bs. Each SSB may include contents such as,
but not limited to, a physical cell ID (PCI}, at least one
primary nchronization signal (PSS), at least one secondary
synchreonization signal (385), at least one physical broadcast
channel (PBCH) demodulation reference signal (DM~-RS) and PBCH
data. During a cell search, the UE may receive one or more of
the 353Bs. The contents of the $SBs may enable the UE to acguire
time and frequency synchronization with the cell.

F0025] In 5G NR, the cell may transmit up to (L) SSBs in a
half frame, where (1) is dependent on the freqguency range. The
candidate S$5Bs in a half frame may be indexed in ascending order

1. The UE may determi

based on the configuration of the SSB. For
less than or egual to 8, the £SB index may
on the detected PRCH DM~-RS5 zequence. When L

- A

ol

4
Ty

[

O “he SSB index

than or egual

e

a combination of the detected PBRCH

=5

paylcad. The UE tablish cell

date and/or t

candic

The exemplary embodiments relate

candidate SSB positions within a

cat This may be implemente

failure during $SB transmission. In one as

3¢

embodiments include implementing techniques

-

to determine cell timing when the number of

ed
A

O

ositions is expand within the DRS

the exemplary embodiments describe a

determine YCL

ot

o -location as
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example, when
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be determined based
is greater than 8

.
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may he de

DM-RS segquence and

timing based on the
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e PBCH payload.
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to account

.
.

eC

candidate SSB
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ism that allows a UE
sumptions for
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monitoring a control resource set (CORESET) across different DRS

windows.

(00277 Fig. 1 shows a network arrangement 100 according to

various ezxemplary embodiments. The network arrangement 100

includes the UE 110, Those skilled in the art will understand
T

The UE 110 may be any type ol e

,.
P
\J
]
i
—h

.
to]

Figured to communicate via a network, e.g., mobile phones
pa e 7 > s
tablet computers, smartphones, phablets, embedded devices,

wearable devicesg, Cat-M devices, Cat-M1l devices, MTC devices,

eMTC devices, other types of

etc. An actual network arrangement may inciude any number of
UEs being used by any number of users. Thus, the example of a
single UE 110 is only provided for illustrative purposes.

(00287 The TUE 110 may be configured to communicate directly
with one or more networks. In the example of the network
arrangement 100, the UE 110 may wirelessly communicate with a 56
new radio (NR) radic access network (56 NR RAN) 120 and a

wireless local access network (WLAN) 12Z. The bG NR RAN 120 may

may also communicate with other types of networks (e.g., 5G
cloud RAN, a next generation RAN (NG~-RAN), an LTE RAN, a legacy

RAN etc.). The UE communicate with networks over a

-
3
e}
o
8}

e
8}
s
@
O

wired connection. Therefore, the UE 110 may include a 3G NI

chipset to communicate with the 56 NR RAN 120 and an ISM chipset
hipset t Smmanic e with the HC NE RAN

r1‘

to communicate with the WLAN 122.

Z

el
|_..\

(@]
=3
=
Q
o
ry
(’T‘

(002987 The 5G NR RAN a portion of a cellular
twork that may be deployed by a network carrier {(e.g., Verizon,
AT&T, Mobile, etc.). The 5G NR RAN 120 may include, for

example, cells or base stations (Node Bs, eNodeBg, HeNBs, eNBS,
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microcells, smal

etc.) that are configured to send and receive
that are equipped with the appropriate cellular

PCT/CN2020/120001

WLAN 122 may include any type of wireless local area network
{(WiFi, Hot Spot, IEEE 802.11x networks, etac.).
[0030] The UE 110 may ccnnect to the 5G NR RAN 120 wvia a cell

-

120A. Those skilled in the art will understand that any
assocliation procedure may be performed for the UE 110 to connect

Lo the 5G NR RAN 120. For example, as discussed above, the 56
NR RAN 120 may be associated with a particular network carrier
where the UE 110 and/or the user thereof has a contract and
credential information (e.g., stored on a SIM card). Upon
detecting the presence of the 5G NR RAN 120, the UE 110 may
TLransmit the correspondi credential information tTo associate
with the 5G NR RAN 120. More specifically, the UE 110 may
associate with a8 specific cell {e.g., the cell 120A of the 5G KR
RAN 12C). As mentioned above, the use of the 56 NR RAN 120 is
for illustrative purposes and any type of network may bhe used.
For example, the UE 110 may also connect to the LTE-RAN (not
pictured;} cr the legacy RAN (nct pictured).

[0031] The cell 120A may be eguipped with one or nore
communication interfaces. For example, the cell 120A may be
equipped with a communication interface that is configured to
communicate with UEs over the unlicensed spectrum. Further, the
cell 120A may be configured with varicus processing componernts
that are configured to perform various operations such as, but
not limited to, recelving signals from UEs and other network

processing rec

components, eived signals and generating signals
for transmission. For example, the cell 1202 may be equipped
with one or more processors. The processors may include one or
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more baseband processors and/or one or more applications

processors. Thesge processors may be configured to execute
goftware and/or firmware. In another example, the cell may be

-

equipped with an integrated circuit with or without firmware.
For example, the integrated circuit mayv include input circultry

1
L [ SRS Lol

o

o recelve signals, processing circuitry to process the gignals

O
1
)
D
=
1
3
-y

I

and other information and cutput circuitry to output generated

signals and information to other components (e.g., a

communication interface, a transceiver, etc.). The functiocnality

described herein for the cell 120A may be implemented in any of

these or other configurations known in the art for a cell of

pe [ [ RN U RN

network.

In additicon to the networks 120 and 122 the network

I
arrangement 100 also includes a celliular core network 130 The

o

cellular core network 130 may be considered to be the

interconnected set of components that manages the operation and

traffic of the cellular network. The network arrangement 100

"

-
H
L

nternet

=

10, an IP Multimedia Subsystem |
0, and a network services backbone 160. The cellular core
network 130 zlso manages the traiffic that flows between the

cellular network and the Internet 140. The IMS

generally described as an architecture for delivering multimedia
services to the UE 110 using the IP protccol. The IMS 150 may

communicate with the cellular core network 130 and the Internet

140 to provide the multimedia services to the Ul

Lok L

N
’

network services backbone 160 iz in communication eilther

directly or indirectly with the Internet 140 and the cellular

ERS L

core network 13

Oy
g

enerally described as a set of components (e.g SEervers

i
[
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[0033] Fig. 2 shows

exemplary embodiments.

a memory arrangement 210,

input device, an audio

sensors to detect conditions of

plurality of engines fo

related to the UE 110

determining an $SE index and

f0035] The above referenced engine e

{e.g., a program;) executed by th

+3

th

exemplary. he

alse be represented as

UE 110 or may be a modul

an integrated circuit

the integrated circuilt

O
+
e
—
0)
D
™y
,,_1
+
P_
-x'
=
=
o))
)
=
~
O
e
,4
=
-
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The other components 2

electrically connect the

unctions

an exempla

output device,

the UE
onizatio
235 mavy

synchronizing with a ce

geparat

ar component
with or withou

iy

y include

applications.

it
D

acguiring

l“
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according to various
described with regard

UE 110 may

an input/cutput

by i

components 230,

v that provides a

device, ports to

etc.

o execute a

ample, the englines

being an application

the engines may

component of the
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the functicnality described for the processcor 205 is split ameng
Lwo or more processors such as a baseband processor and an
applications processor. The exemplary smbodiments may be

implemented in any of these or other configurations of a UE.

[0036] The memory 210 may ke a hardware component configured
to store data related to operations performed by the UE 110. The

display device 215 may be a hardware component configured to
a user while the I/0 device 220 may be a hardware
component that enables the user tco enter inputs. The display
device 215 and the 1/0C device 220 may be geparate components or
integrated together such as a touchscreen. The transceiver 2205
may be a hardware component configured to establish a connection

with the 5G NR-RAN 120 and the WLAN 122. Accordingly, the

ot

fregquencies or channe

the UE 110 may acquire cell timing from an SSB. For example, the

5G NR c¢ell may broadcast SSB pericodically over a particular
freguency band using any appropriate subcarrier spacing (3CS)

{e.qg., 15 kilohertz {(Khz), 30 Khz, 120 Khz, 240 ¥Khz, etc.). When

tuned to this freguency band, the UE 110 may detect and decode

o)

the contents of the SSB to synchronize with the 5G NR cel
Those skilled in the art will understand that each S5B may
include content such as, but not limited to, a cell ID, a PS5, a
558, PBCH data, master MIB, etc. However, any reference to an

3SR or a particular SSB configuration is merely provided for

83}
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{e.g., a conventional DRS window size) may be indexed in
ascending order in time from 0 to L — 1. The UE may determine
the S$S5B index based on the configuration of the S3B. For example

when L. is less than or egual to 8§, the S88SB index may be

greater than 8 and less than or egual to 64, the S5SB index may
be determined based on a ccombination of the detected PRCH DM-RS
sequence and the PBCH pavicad. The UE 110 may establish cell

timing based on the SSB index, the candidate positions and the

[

[0038] The exemplary embodiments are described with regard to

an extended DRS window, an example of which is provided below

with regard to Fig. 3. The extended DRS window allows for more

candidate SSB positions {(e.g., L is8 greater than ¢4) and thus, a
larger SSB index {(e.g., 7-bits or any other appropriate size).

The larger S$S8SB index cannot be determined in the conventional

manner. The exemplary embodiments described below include

taechnigues fo

K

H
L

determining the $SB index for the extended DRS

window.

00407 Fig. 3 shows illiustrates an examplie of an exemplary
DRS window according to various exemplary embodiments. The
exemplary DRS window may be extended for a SC35 (e.g 120 Khz,

240 Khz, etc.) to (X) ms, where (x)

I,_J
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example shown in Fig. 3, N is eqgue
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DRSS window is extended to H5*N = 5*2 = 10 ms. In some enbodiment
the maximum number of candidate S$SB positions within a DRS
window (YY) may be 128, For example, as shown in Fig. 3, the

12
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maximum number of candidate SSB positions may be 128

e

of 120 Khz or 240 Khz.

00417 As mentioned above, the increase in candidate SSB
positiong may be used to account for LBT failure T

lary scenarios demonstrate that when 353Bs are dropped due
to LBT failure, the SSB may be cyclically wrapped around to the
end of the burst set transmission. Exemplary scenario 305 shows
LBT success occurring prior to SSB candidate position 4 and &
subsequent burst set transmission that utilizes €4 SSB candidate

positiong. Ir

16}
)

ddition, exemplary scenario 210 shows LBT success

Al

occurring pricr to S8S8B candidate posi

+

ion 8 and a subsequent

burst set transmission that utilizes 64 $5B candidate positions.

[0042] A variety of different technigues may be lmplemented

PRCH. For instance, the cell 120A may utilize the following
scrambling sequence initialization (e} that incorporates the 7-

bit SSB index. In this example, the S83B index i1s for 128

candidate 3535B positions {0,..,127} and 1s represented by Iyg.

&

jeetl
.......... iD f f & £ 7 2
Cinir = 24 (555 + 1} I 1)+ 2556 + U + (NE Y mod4)

Lininin §
<3
o
B
(7Y

Sunmnd
—
)
)

que, the 5SB index may be

[

nother exemplary techn

included in the MIB pavload. In further exemplary technigue

o))

the $38B index may be split into two parts. A first part of the
SSE index may be signaled via the DM-RS seguence and a second
prart of the S3B index mayv be signaled via PBCH pavicad. Th:
the $3B index may be split into two parts and jointly

transmitted nusing DM-KS sequence and paylcad of PBCH channels,

13
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an example of which is illiustras
shown in Fig. 4, a t, secon
{LSB} of the S$SB index (e.g., a

the 58B index is included in th
a(b), a{6)). This technigue pro
between UFE complexity due to h

sequence and the PBCH pavlocad s

hypothetical

PCT/CN2020/120001

Fig. 4. In the example

and third least £ bit
(0), a(l), a(2)y) is included in

sixth and seve

(e.g.;

detection of a DM-RS

ize and robustness.
technigue, the S$SB index may be

~a

S into three parts. For example, & first part of the 7-bit
S8R index may include three bits (e.g., a{0), a(l), a(2)) that
are signaled through different PBCH DM-RS sequences. A second
prart of the 7-bit S35B index may include three bits (e.g., a(3),
a{d), a(b)) that are signaled in the PRBCH paylocad. Thus, in this
example, signaling of the first part and the second rt may be
similar to the example shown in Filg. 4. However, unlike the
example shown in Fig.4, a third part of the 7-bit SSB index may
include a bit (e.g., a(6)) that is implici through
the configuration of the 883, PSS and/or FBCH. The exemplary
enmbodiments include a variety of different ways in which the
third part of the S8B index (e.g., a(6)) may be implicitly
signaled to the UE 110, Specific examples are provided in more

detail below.

<

00457 In some embodiments, signaling the third part (e.g.,

ale) bit) of i S8R index be based on the symbocl location

of the P33 and the 8385 as shown in the table 500 of Fig. 5.

Takble 500 includes a first column 505 that indicates whether the
bit a(6) 18 0 or 1. In addition, the table includes a second

colunmn 510 that indicates the

multiplexing

orthogonal

division frequency

7> relative to the start of

<f

14
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&)
2

an 33B, where x represents the PSS and vy represents the

D

(@)
<
S

Four exemplary configurations are referenced in the table

{e.g., 005-620}) and described in more detail below with regard
to Fig. 6.

Ji
"
y}

[0046] Fig. © illustrates four different exemplary SSF
configurations that third
part of the SSB index with
regard to the table

configuration 605 ma

110 identities configuraticon 605 <0,2> for PSS and S8S, it ma

implicitly determine that a({6) is equal to ‘07 in accordance to

[0047] In this example, three different configurations 610,
615 and 620 may be used to indicate that a{o) is 1. The

-
1
Al

index 0 and the PSS

g
4]
n
lui
o
D
O)

configuration 610 inc S8 at symbo

o

at symbol index 2. Compared to configuration 6050, configuratiocon

-

[0048] The configuration 615 includes the 35S at symbol index
1 and the P3S at the symbol index 3. Note that the symbol index
*071s defined as the first symbol of SSB transmission. Compared
to configuration 605, configuration 615 relocates the PSS from
symbol index O to symbol index 3. Thus, when the UE 110
identities configuration €15, it may implicitly determine that

a(e) is eqgual to Y17.

15
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[0049] The configuration 620 includes the PSS at symbol index
and the 388 at symbol index 3. Compared to the configuration

605, configuration 620 right shifts the PSS and 338 by two

symbols. Thus, when the UE 110 identities configuration 620, it

may implicitly determine that a{6) is equal to *17.

by different cyclic shifts of the FSS. The cyclic shifts may be

~
[
o
b
It
O
,.‘
,.\
[
~
(8
ol
)]
<
-+
I
—
®
-
-
s
i
l_._l
|__
i~
]
L
4
£
>_:
o))
t
i
e}
O
et
._/

pss(n) =1- Z(”@

[O051] When a(6) is 0, m may be represented

)y
3]
[¥H
29

(n + 4383 Ymod127

00527 When a(6) is 1, m may be represented as:

(n+ k(N — 1)+ 43) mod127

432 )
[0053] In this example, k may equal 21 (e.g., Tﬂ) Thus,

depending on the PSS cvclic shift, the UE 110 may infer the

[0054] In other embodiments, the a(6) value may be indicated

by different cyclic shifts of the 353S8. The cyclic shift may be

0

-
(6

[
N
O

io 7'nq QqJS cion when

dogs () = {1 = 2x((n + mg)mod121 — 2x,({n + myImod127)]

[0055] The cyelic shift may be represented by the following

equation when a{o) is 1:

16
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dS' 855 (n)

iepending
value of a

[0057]
sequences

example,

and a seco

[0058]

¥

ed

-

e

4]
(4

QO

1
4

n

For exampl

(iSSS(G)J revs dS’S’.

reasing

inc

of k

ttern

na

e of

exampl

[0059]

In this example,
on the S$55 cyclic

T
O

i
ot

embodiments,

3y

{m-sequences) are defined for
first m~sequence may be used T

nd different m-sequence may be

In other embodiments, the wvalue

PCT/CN2020/120001

11— 2x({n + my + Nymod127)H1 — 2x,((n + my)mod127)]

maximum length

ne SSE&E Lo signal.

o indicate al(tc) is 1
used to indicate a{6)

of a(e) mayv be

v different S8S resource element (RE) mapping patterns

e, 1if generated

\vi
4

J{126) may be sequentiall

mapped Lo

seduence O

(k,1} in

T

RE

W
]

order of k, where k represents the frequency index and
the Time index, respectively. If a(&) is 1, the
sequence of symbols de{(0) .., d(126) may be first

d and then seguentially mapped
. Thus, an interlacec

3% nsed to indicate t

an exemplary 338

In some embodiments, the PSS

with a binary scrambling code ¢
d by the following equation:

c{n) = E((n‘+~a(6))ﬁ10d1

17

interlaced RE

or

to RE{(k,{) in increasing

leaved)

mapplng

is 1. Fig. 1 shows an
mapping patiern.
SS sequence is

27)
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[0060] In this example, ¢ is generated from different

i
I
h

primitive polynomials. Fig. 8 shows a table 800 that includes

various examples of different binary scrambling codes that may
be used to scramble the PSS or S8S. Fig. 9 shows an example of

four different circuits 910-940 that are each based on a

different primitive polynomial. Circuit ©10 is based con 137 of

table 800, circuit 920 is based on 157 of table 800, circuit 930

i_.l
]
o8
s}
)
(‘?‘
O
i
a
N
’
0]
Hh

is based on 203 of table 800 and circuilt 941

takble 800,

[0061] In some embodiments, a(6) mav be carried by frozen

bits of a PRCH polar code.

encoding and the CRC bits
the cell 1204, CRC encoding is performed and then polar encoding
is performed to incorporate a(t) into the SSB that is to be

H
[

@]
0,

transmit

[0062] In other embodiments, a(6) may be carried by the

selection of scrambling sequence [Wy, W, ..Wyl to scramble the CRC

Ui

bits of the PBCH. When a{6) is 0, the scrambling seguence
(W, Wy, .. Wasl may be [0,0,..0].
sequence [Wy Wy, .. Wil may be [1,1,..1].

When a{6) is 1, the scrambling

FO0631] In some embodiments, a(o) is carried by a scrambling

sequence pricr to CRC attachment and encoding process. For
example, the scrambling sequence may be based on a selection of
value v to determine the segement of long gold seguence C. Fig.

e — PO . e 4 i~y dm -
10 shows a table 1000 that i

scrambling.

18
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generate a single mcodulation symbel d{0). This modulation symbol
may be used in the generate of tThe reference symbol for PBCH
11 ghows an example of generating a reference

symbol for PBCH transmission.

[0065] In some embodiments, the candidate SSBR index may be

separately encoded with a CRC attachment. Thiszs may be performed

at a low rate to ensure robustness. To minimize signaling
werhead, the CRC may be short in length (e.g., 8-bit).

addition, the candidate SSB index block (CSSIB) may be mapped to

]

a predefined set of RSs to facilitate neighbor cell measurensnt.
Further, the resource partition between a legacy MIBE and the

CSSIR may be hard encoded or impiementing via linearly splitting

based on the payload of the MIB and CSSIB paviced. For example,
CS syumbols may be mapped with the freguency region
corresponding to the PSS/8S8. This alliows the UE to operate with

nelghbor cell measurement.

[006&6] As mentioned above, in

[$)]

second aspect, the exemplary
embodiments describe a mechanism that allows a UE to determine
the OCL assumpticns for monitoring a CORESET across different
DRS windows. In some embodiments, a set of @ values may be
defined in standards {(e.g., 3GPP standards) depending on the
freguency range. The ¢ value may represent the number of SSBs
and/or SSB candidate positions that mayv be used for SSB

Tre

smission. For example, above 6 gigahertz (Ghz) a set of Q

values may be defined as {8, 16, 32, 64}.

FO0671] In some embodiments, the @ value may be indicated as

n
h
H

f an extended M

=y

part B pavload. Fig. 12 show

<

s an example of an

@]

]
L

xtended MIB pavload. For example, the rel-15 MIB pavlicad may be

19
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ate the ¢ value, where

L%

Mgy = log,n and where
of

emoodiments, €
field in

numerol

a
o
1021
9]
o
=
=
5

sarme ogles
the UE 110

of

may int followi

ng

5 the ¢

IEs) -15 MIN

onfigur: ssbiubca singConmmon

l“

e

Ll

configurati the IE ssbSubc

arrierSpaci:

(1-bit) may onfi

Q

the

gured by
0 wval

ue

e skilled in th will under
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Civ\lg,i._

or har e configuration or combination

~
=

Lol

orm

ardware plat for

implementing t

may include, for example, an

with compatible operating system, a dows 08, a

MAC OS5, a havir

@

=
A

[
)]

)

Android,

t-t

5 np.L

ary

\

method may be embodied as program

on a non-transitory computer

m when compiled, may be

microproces
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(00711 Although this application described va
embodiments each having different features in wva:
combinations, those skilled in the art will unde

the features embodiment may be

embodiments

not

rl

the

[0072]
identifiable

It

neral

and

]V T’PC""gﬂﬂﬁeC as m

governmental requirements

managed and handled s

unauvthorized acc or

eSS

-

of unintentiona

0of authorized clearly

.
¥
[

i
I

FO0731 be appare

various modifications may be

departi 30

thout

Sope of

PCT/CN2020/120001

]
R

cous

rious

ce

for

O S

lost

Wil ng & ¢ t
Thus, it is intended that the present disclosure cover
modifications and variations of this disclosure provided they

come within the scope of the appended claims and

equivalent.
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What is Claimed:

configured to perform operations

ot
.
N
T
-
s
o))
s
D
)
(85
-
]
.
T
i
"
)
]
[
1953
1]
iy
)
[

{

ﬂ
o
o
Q
o

frequency band during a discovery reference
signal (DRS) window for a synchronization signal block (55B)
transmitted by a cell of the network:

determining an SSB index based con informaticn received from
the cell of the network; and

syrichronizing with the cell based on the $SSB index.

2. The baseband processor of claim 1, wherein the SSB index 1s

.

a 7-bit S8B index corresponding tc more than 64 3$8B candidate

3. The baseband processor of ¢

included in a demodulation reference signal (DM-RS) sequence of
a physical broadcast channel (PBCH).
4. The baseband processor of claim 1, wherein a first part of

the $S8B index is included in a demodulation reference signal

(DM~RS) sequence and a second part of the SSR index is included

in a physical broadcast channel (PBECH)

5. The baseband processor of claim 4, wherein a third part of

the S8B index is indicated by a scrambling sequence used to

o. The baseband processor of claim 4, wherein a third part of

the 3533B indicated based on a symbol location of a primary

22
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synchronization signal (PSS) and a secondary synchronization
gsignal (8$3),

wherein the symbol location is based on a symbol index
defined relative to a start of the SSB.
7. The baseband processor of claim 4, wherein a third part of
the SSB is indicated by a cyclic shift of a primary
synchronization signal (FPSS) or a cyclic shift of a secondaxry
synchronization signal (388).
3. The baseband processor of claim 4, wherein a third part of
the 353B is indicated by a maximum length sequences {m-seguence)
used for a secondary synchronization signal ({(3888).
9. The baseband processor of claim 4, wherein a third part of
the S3SB is indicated by a seguence of symbols seguentially
napped Lo a resource element in increasing order of freguency
index.
10, The baseband processor of claim 4, wherein a third part of
the 55B 1s indicated by an interlaced mapping pattern.

i1,  Tr

the

or a secondary synchronization signal {S8S) scramb
binary scrambling code.

12. The baseband processor of claim 4, wherein a
the S8B is indicated by frozen bits of PBCH polar

23

third part of
signal (PSS

ed with
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aim 4, wherein a third part cf
the S58B 1s carried by a scrambling sequence utilized prior to

cyelic redundancy check (CRC) attachment.

15. A user eguipment (UE}, comprising:

[,

1

E.J.
T

]

a transceiver configured to communicate with mu

networks; and

(\
o
0

o
§e)

raocessor communicatively coupled to the transceiver and

configu

O
N

ed to perform operations comprising:

monitoring a freguency band during a discovery

block (3SB) transmitted by a cell of the network;
determining an S£SB index based on information received

from the cell of the network; and

food

[O)

The UE of claim 15, wherein a number of S$SBs to be
transmitted i1is indicated by an extended master information block

d

(MIB) pavylcad.

™
¥

wherein a number of SSRBs to be

‘;_.
el
.
3
O]
—
-
0]
ol
¢}
o
.
-
!_._\
;
-

ot
O]
(o

by a first information element (IE)} and

a second IE included in a master information block (MIR).

18, The UE of claim 18, wherein a number of 58Bs to be

5

transmitied is indicated by a system information block (SIB).

24
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20, The UE of claim 15, wherein a first part of the SSB index

ig included in a demodulation reference szsignal (DM-RS) seguence

Q

and a second part of the $8B index is included in a phys

-

ca

=
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Configuration 620

Configuration 613

Fig. 6

Configuration 610

Configuration 605
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