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Abstract

In July 2020, 3GPP announced the completion of the formulation of
5G Release-16 technical standards. Telecom operators have actively
invested in the construction of 5G networks. In order to provide better
communication services, many operators have invested in related technical
research on B5G (Beyond 5G)/6G technology. For BSG/6G technology,
the organization members of ITU and 3GPP discuss the application
scenarios and technical standards of BSG/6G. Among the communication
technologies applied to B5G/6G, low-orbit satellite communication is
regarded as one of the most promising communication technologies. Based
on the above, Taiwanese manufacturers develop 5G/6G low-orbit satellite
communication technology to strive for market opportunities.

For satellite communication technology in 5G/6G mobile
communication, the development of technologies and the current status of
patent portfolio are analyzed and shown in this research report. This
research report can provide an overview of patent portfolio and suggestions

of research directions to relevant manufacturers.

Keywords: satellite communication, fifth generation mobile

communication, sixth generation mobile communication
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H04W72/04 Wireless resource allocation
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H04W72/23 HO04W 72/00 Local resource management
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# QUALCOMM, Inc.

m Xiaomi Inc.

m ZTE Corporation

= Apple Inc.
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1%
2% 0 W HO4B 7/00: Radio transmission
2% 2% 1% systemes, i.e. using radiation
° field

m HO4W 36/00: Handoff or
reselecting arrangements

3%

M HO4W 56/00: Synchronisation
arrangements

m HO4W 72/00: Local resource
management, e.g. selection or
allocation of wireless resources
or wireless traffic scheduling

W HO4W 74/00: Wireless channel
access, e.g. scheduled or
random access
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H04W 36/00 Hand-off or reselection arrangements 108
HO4L 1/00 Arrangements for detecting or preventing errors in the | ¢
information received
H04W 74/00 Wireless Channel Access 69
HO4W 48/00 Access restriction (access security to prevent 61
unauthorised access H04W12/08); Network selection;
Access point selection
HO4W 72/00 Local resource management, e.g. wireless traffic 58
scheduling or selection or allocation of wireless
resources
H04W 24/00 Supervisory, monitoring or testing arrangements 56
GO1S 19/00 Satellite Radio Beacon Positioning 44
HO4L. 5/00 Arrangements affording multiple use of the 35
transmission path
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2% 195 1% 1% Arrangements
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2% = H04 W36/00:Hand-off Or Reselection
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= HO4 L1/00:Arrangements For
Detecting Or Preventing Errors In The
Information Received
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= H04 W74/00:Wireless Channel Access
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= H04 W72/00:Local Resource
Management
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US 20230037983 Al

Location acquisition delay management
B Ik gk

The NTN base station may include a satellite. The network may transmit a

paging request to the UE, and manage a paging response timer based on the

R e

GNSS fix procedure at the UE. The paging response timer may be
controlling a retransmission of the paging request based on a paging
response not being received from the UE. The network may receive a UE
capability indication from the UE, and the UE capability indication may
include a duration of a time delay for the UE to perform a time-frequency
pre-compensation before initiating connection with the network. The GNSS
location availability of the UE may be received as a UE communication
parameter from a home subscriber server (HSS) of the network. For one
example, the network may add a delay to the paging response timer based
on the non-stationary status. For another example, the network may
calculate a duration of the paging response timer based on the GNSS
location availability of the UE. The network may start the paging response
timer based on a coverage gap in time during which the UE is not covered
by a cell of the network, the cell including an NTN cell or a terrestrial
network (TN) cell. The network may start the paging response timer based
on a time duration until a next coverage gap being greater than or equal to
an additional delay for the UE to perform a time-frequency pre-
compensation before initiating connection with the network. (23 & K

o/FE AT B @ —‘F*{;,L: FOEES G R EFS e R

VEREE Y RPEERE FOOGEEFS Y R RFRELVFERRT

AP G AR G/EE AT AR ARERR T FRAA TR
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The present disclosure relates generally to communication systems, and
more particularly, to a method of wireless communication with a location
acquisition delay management. The network may determine the GNSS
location availability of the UE. That is, the network may determine whether
the UE is specified with additional delay for the GNSS location acquisition.
The network may transmit a paging request to the UE and determine the
paging response timer based on the GNSS location availability of the UE.

% 18R
US 20230043459 A1
Sleep wakeup methods for discontinuous coverage in non-terrestrial

network

SR

The wireless communications network may include BS, UE, and the non-
terrestrial network entity, such as a satellite. One aspect provides a method
of wireless communication by a network entity. The method generally
includes determining that a UE is or will be in an out-of-coverage state with
a NTN for a first duration and refraining from communicating with the UE
during the first duration in response to the determination. The method also
includes taking one or more actions to resume communications between the
NTN and the UE. (#Fk: # 7 /TR * FREDRKTLPFEEF N 4
TR REFFR SRS R U FRAE L E )

£ 417 2%

The techniques for resuming communications with the NTN described
herein may facilitate desirable power savings at the UE (for example, due
to the various triggers that initiate the power saving state at the UE during
the coverage gap), desirable performance (e.g., latency and/or data rate) for
discontinuous coverage (for example, due to the various techniques for
resuming the connection after the coverage gap), and/or spectral
efficiencies (for example, due to the network and/or UE refraining from

communicating during the coverage gap).

B e g

B JI5URAE
US 11082973 B2

Upstream timing control mechanisms for non-terrestrial networks

L IR B

The base station may receive the upstream transmission and determine a

timing error associated with the upstream transmission. Based on the timing
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error, the base station may determine a timing adjustment for a second
upstream transmission. The base station may transmit, to the UE, a timing
command including the timing adjustment in a group control information
message or a dedicated physical channel message. Alternatively, the base
station may transmit the timing command in a medium access control
(MAC) control element (CE). After the UE receives the timing command,
the UE may transmit the second upstream transmission using the second
timing adjustment. In this case, the base station may receive the second
upstream transmission and determine that the timing error satisfies a
threshold (e.g., round-trip time variation). (&% 3 m =b/f& 3 57 £t

FRELEFETBE L Fgierd 2 2 BREL {91 B 2 PR GE
LR R G AR ST RERET AN S M AR E T

FR#)

£ 5 2%
By providing a more efficient coordination of timely communicating data
between the base station, the UE, and the satellite, communication may be

enhanced, and latency may be reduced for non-terrestrial networks.

% 1/
US 11296845 B2
Reference signal designs for beam management in non-terrestrial networks

in 5G systems

L {I3AE B

An apparatus configured for wireless communication includes means for
monitoring, by a wireless communication entity, at least one frequency
resource associated with a communication station in an NTN, means for
receiving, by the wireless communication entity, in the at least one
frequency resource, at least one BM (beam management) reference signal
associated with at least one beam of the communication station, the at least
one beam having a beam bandwidth, and means for managing, by the
wireless communication entity, beam selection based on the at least one BM
reference signal. (% 3 & =L/ M F T T34 5 TR > D440 4
FFRLE et AR R ETARHA KL FTER)

E 45 2%

Beam management (BM) may refer to the mechanism used to select an
optimal beam at a wireless communication entity, e.g., a UE, base station,
an access point (AP), or a ground station (GS), based on measurements of

signal quality of the candidate beams.

% fIHARRE
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US 20230104381 Al
Delay management in wireless networks
B Ik g

A method for managing delays by a core network serving node in a core

network is disclosed. The method can include receiving a registration
request from a wireless communication device via a first base station in a
first radio access network within a registration area served by the core
network serving node. The first radio access network can have a network
type. The network type can be a terrestrial network type or a non-terrestrial
network type. The method can further include selecting a respective
duration of each timer of a set of one or more timers for communication
with the wireless communication device via the first base station based on
at least one of the network type of the first radio access network or network
information associated with the registration area. The method can further
include performing one or more mobility management procedures with the
wireless communication device using the set of one or more timers. (¥ %
Bom o/ T AEAF B PR RRGIERR RE o R Jﬁ?{
KT TR E IARR)

E 45 2%

Each of the mobility management and session management procedures may

utilize respective timers in the UE and core network to manage delays in

message reception and control initiation of message recovery efforts.

N
L
i

T s A TR R G -0 TEFERRZ AR 5
PpF e cTiEREARR B A 31T AN EL M & I

E R R T e T A SN R LRI

PERAT R UL RIE o tp L B S TR A
SR G IR ¢ 40 B T AL ST A B

F2 R 0 bilde D SRR B4 (MAC layer) 2. 3 5L A ~ SR P42 R
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US 20210218467 Al
Communication method, related device, and computer storage medium
E R UE- g g

In a possible design, the satellite node is a distributed unit. That

the satellite node sends the first message or the second message includes:
the satellite node sends the second message to a ground receiving station.
The second message includes the orbit information, so that the ground
receiving station sends, to the core network node, the first message that
carries the orbit information. Optionally, that the satellite node receives the
response message for the first message or the response message for the
second message includes: The satellite node receives the response message
that is for the second message and that is sent by the ground receiving
station. The response message for the second message may be specifically
the interface setup response message for the second message such as the
second interface setup message, or the configuration update response
message for the second message such as the second conﬁguration update
message. (Fh A7 BEHFE FLg TS Fh# g o ik FiFk
Wom sV IEEH 22 TR PR

E 45 2%

Embodiments of the present disclosure provide a communication method,

a related device, and a computer storage medium, to help a core network
node perform access or mobility management on a terminal and track a

location of the terminal. This implements non-terrestrial communication.

B JUBLARAE

WO 2022152000 A1
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US 20220393957 Al
L Timing advance determining method and communication apparatus
Ty =
if' According to a first aspect, an embodiment of this application provides a
gmg; TA determining method, including: A first network device determines a first
,l parameter based on a first delay compensation value, where the first delay
%‘ compensation value is delay compensation made by the first network device
f;__ for receiving a signal sent by a terminal, the first parameter indicates a
% difference between a round-trip delay of a feeder link in a non-terrestrial
i network NTN and the first delay compensation value, and the difference is
2 used to determine a TA used by the terminal for signal sending; and the first
%‘ network device sends the first parameter. (# % ¥ & ‘v&/ }bﬁ;a g BLV Fr T
ERREY XL £ = JESIETEL RN § S SR SV T
- ko af BPER o R A D S0
B E 45 2%
Eé Embodiments of this application provide a timing advance determining

method and a communication apparatus, to improve precision of calculating

a TA by a terminal and improve accuracy of the TA.

2 |% s
US 20220225332 Al

Transmission Method And Apparatus

LIk gk

The method includes: A base station sends control signaling to a terminal
device, to indicate the terminal device to send a PUSCH on a first frequency
band. Then, the base station may receive the PUSCH sent by the terminal
device on the first frequency band. The first frequency band includes at least

one guard subcarrier. A quantity of the at least one guard subcarrier is

determined based on a Doppler frequency shift of a beam covering the
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terminal device. (Fh » & #b 7 i * —“F‘,’;Q # #r@i¥ 2 PUSCH  #H
® 3% PUSCH ¥ * 43 %2 #F 1 1% » ¥ 0% ¢ 2 B3+ Pk
TR E R —“Ff?l{ RS ﬁxm?a"‘-g BARF A B % {8 .

E ] # sz
This application provides a transmission method and apparatus, to resolve

a problem that a guard bandwidth does not meet a requirement in an NR

standard.
% IR

CN 111586771A
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US 20230029907 A1

Mobility management in multi-tier wireless communication networks

LIk gk

The non-terrestrial network tier(s) may include network devices based on
drones, balloons, planes, and/or satellites, for example. Such monitoring by
a UE would consume significant time, and also place a significant demand

on limited battery power. In order to facilitate mobility in multi-tier wireless

communication networks, UEs may be instructed to detect and measure
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only certain physical layer links, during certain time periods for example,
by activating and/or deactivating mobility measurements on particular

2

mobility reference signals, for example (0 2 5~ @A B3 Fh

e 2 kU RER S Bt > RY HRET LR/
o fé_;;e'u;,%a&»;uin~b ’%J%.'Uezﬁv/% Yoy X2 (A WAL
E ] # sz

Embodiments of the present disclosure relate to mobility management in
multi-tier communication networks, such as 6th Generation (6G) systems.
Solutions are provided for handling mobility across multiple tiers of]
wireless network devices such as base stations, drones, balloons, planes,
and satellites. Some embodiments are also intended to maintain user

experience at or beyond required or target Key Performance Indicators

(KPIs) for a service that is being consumed by a user.

3.Ericsson
# 3-18 71 4 Ericsson 4%t T A o E T FEREE G- 3
BRI AR SRR 2 AN IR X AL LR

HER BE 3 5% o ,TA, "FhE AR HiFA S o Ericsson #% 11 nE i
CHLRFE LR/ FRG 0 B SR E AL R/
¥ 227 RY YA & B 5L (Primary Synchronization Sinal) T;‘Iﬁé:] ¥
B %4 2155 (Sounding Reference Sinal) i@ ﬁi@] BRI i F = TR IRV
Ericsson 7= #% J! i # jﬁ?}t R2oE i x o B Fh AR 4 3

H ;{' ﬁllﬁg)’?l%’l’ri! %Wﬁﬁl”?é]#gfﬁy?\;m,ﬁﬁgz;m
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US 20220225119 A1
f;f; Non-terrestrial single frequency network
* % IR B
L

an NTN satellite configures LTE PSS transmissions, which supports the
same Zadoff-Chu root index configured to define the LTE PSS
transmission, in multiple beams to be overlapping in time and frequency;
an NTN satellite configures LTE, NB-IoT and NR PRACH time-frequency
resources that are overlapping in a set of spot beams In the case of NR where
one SS/PBCH spot beam is mapped to a cell; an NTN satellite configures
an LTE SRS time-frequency resources that are overlapping in a set of spot
beams (f&k A1 +# & fi:& {7 LTEPSS @ﬁ%] ;Fh A% ¥ 2 it LTE,NB-
IoT 2 NRPRACH P F il » % A48+ 2 fi LTE SRS FFiE F i)

E 45 2%

An NTN satellite configures an LTE and NB-IoT PRS time-frequency

resources that are overlapping in a set of spot beams. The joint transmission

of the PRS across the configured beams increases the PRS EIRP and may
reduce the path loss between the satellite and the UE.
2 |& s
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US 20220086713 A1
System and method for facilitating index-based positioning in a non-

terrestrial network

LR

An embodiment of a method performed by a network node disposed in an
NTN communications environment is disclosed which comprises, inter alia,
sending reference location information to a UE via a service link, wherein
the reference location information comprises data pertaining to a plurality
of indexed reference locations within one or more coverage areas of the
NTN communications environment, each coverage area including a
corresponding plurality of spot beam cells; and responsive to sending the
reference location information, receiving from the UE a reporting message
containing positioning information indicating indices of one or more
reference locations that are estimated to satisfy a position conditionality
relative to a current position of the UE. In one example embodiment, the
method may further comprise signaling to the UE one or more report
triggering criteria including at least one of: (i) an instruction to the UE to
generate the reporting message periodically or in response to an event-based
triggering action; (ii) a configurable timer criterion for facilitating
determination of one or more time periods in between generating two
successive reporting messages; and (iii) an instruction to the UE to generate
the reporting message only when one or more indices are determined to be
different from the indices of an immediately preceding reporting message.
(FhAMBEALPF R FRAEPREE RIpH T2 P 32
MLE P RARY FRATPLE vRTR X LENT L PR
A AR

E 45 2%
The present disclosure is directed to a system, method, apparatus and
associated computer readable media for facilitating index-based

position/location reporting in a non-terrestrial network (NTN) environment.

ey S — 3 F Y | aﬁ\:

& AR
US 20220131602 Al
Reliable link performance for cellular internet of things and new radio in

non-terrestrial networks

LIk gk
In some embodiments, a network node or satellite generates transmission

property information, the transmission property information configuring

the WD (wireless device) to avoid combining received radio blocks during
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a time at which a coherent waveform is not available from the network node
and/or a time at which a beam switch is to occur. The network node
or satellite transmits the transmission property information to the WD. (7
BEG T AL BEFETR Y HORELT G Y FRA

AR A2 PR

E ] # sz
The present disclosure relates to wireless communications, and in
particular, to reliable link performance for cellular Internet of things (IoT)

and New Radio (NR) in non-terrestrial networks.

% 1/
US 20210385020 A1
LCH mapping to HARQ process ID for non-terrestrial networks

% JI3LHEE B

In one embodiment, a method performed by a base station for mapping data
to specific HARQ processes is provided. The method includes at least one
of:determining (e.g., deciding) an indication for mapping data and sending
to a user equipment an indication that maps data that can be sent on one or
more of specific HARQ processes. In some embodiments, the indication
comprises a parameter for logical channel prioritization, LCP. In some
embodiments, the indication is a grant or within a grant. In some
embodiments, the method further includes including only data from specific
logical channels, LCH, that are allowed to send data on HARQ processes
with HARQ feedback disabled, based on the received indication. In some
embodiments, based on the received indication and/or absence of a received
indication, the wireless device interprets that any logical channel, LCH, is
valid for a grant. In some embodiments, the method further includes
receiving, from the base station, an indication of a number of repetitions to
use for bundling for the specific HARQ process.(f# % ¥ & =bdp 71 7ok pt
bt % fc 0 g 74 72 HARQ jm A7)

E 45 2%
In this disclosure, systems and methods for mapping data on specific HARQ
process ID to account for large propagation delays and still offer reliable

communication are disclosed.

& AR
US 20210391952 A1
HARQ bundling procedure for non-terrestrial networks

L FIB R B

A method performed by a base station for enabling bundling for a specific
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HARQ process, the method comprising at least one of: sending (402, 502,
602), to a wireless device, an indication that bundling of transport blocks is
enabled for a specific HARQ process (or a specific subset of all configured
HARQ processes); and transmitting/receiving (408, 508, 610), to/from the
wireless device, a transmission for the specific HARQ process with
bundling enabled.(#F % ¥ & =k 44 T 2. HARQ a2 w4238 (7 @ éi%lim
)

E ] # sz

The present disclosure relates to communications networks and, more

specifically, to an Hybrid Acknowledgement Repeat Request (HARQ)

bundling procedures for communication networks.

4 Nokia
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network temporary identifier) I @& * K & > 2 fFEZR T FKERF
BBARR o
o R | a3 o Nokia 3 ) 7k R FLE

B~ v 4% & B (integrated access backhaul node)¥ p & & # B~ w 48 %5 2b

(integrated access backhaul donor)f&jx T4l dts » H ¢ ZF 4 730
U E T F L B
% 3-19 ~ Nokia & 2h% |3 fie
R S
US 20220210612 A1
Uplink positioning methods and apparatuses for non-terrestrial networks
g | (Bl
}l&\ For example, as a LEO satellite moves, the satellite can use its positions at
R different points in time to determine the position of the UE within its

coverage area via a trilateration algorithm. In some embodiments, the
positioning related measurements may be time of arrival (TOA)
measurements. Using the position of the gNB radio unit at the different
points in time where the measurements are made and the at least three TOA
measurements the position of a UE is estimated. For example, a trilateration
algorithm may be used. (#% AR 7 1457 P PFRF BE2. p £ (= 8 ¢ *
HR AR )
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Example embodiments of this invention work to improve at least user

equipment positioning operations to improve operations associated with
such New Radio network implementations.
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Group timing adjustment for uplink transmission and command activation

in non-terrestrial networks
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Some example embodiments of the NTN device provide that the NTN
device is further caused to receive an UL transmission from the at least one
UE device; calculate a UL timing error in the received UL transmission
based on the selected group ID; transmit a group ID re-selection instruction
to the at least one UE device based on the calculated UL timing error; and
receive a group ID re-selection message from the at least one UE device in
response to the transmitted group ID re-selection instruction, the group ID
re-selection message including a new group ID selected based on an
updated location of the UE device. (&% A48 7 p — & * *Jﬁ B4
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An approach is desired that accurately and efficiently determines
communication, transmission, and/or signaling offsets between at least one
user equipment (UE) device and at least one non-terrestrial network (NTN)

device based on location information of the UE device.

s
\

a\\

BN o T R Yl e I e R S e

% 1/
US 11096129 B2
Method and signaling for optimized cell switch in earth fixed cells NTN

configuration

B Ik gk

a method may include transmitting, by a network entity (NE), at least one
resynchronization message to at least one user equipment (UE) (#F% ¥+ &
H/ERFHTBELRHALIRY FRA) -
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Certain embodiments may result in improvements in computer-related
technology. For example, various embodiments may minimize any impact
of the coverage gap (dTs) introduced due to satellite/gNB switch, and may
avoid the need to reset MAC configurations. Furthermore, some
embodiments may avoid unnecessary radio and signalling procedures
triggered by RLF/history-based offloading framework (HOF) conditions, as
well as avoid HARQ processes of being flushed, and may continue with the

retransmissions after the interruption time.
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UE Location Validation for PUR in LEO Networks
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The network may estimate the expected serving cell ID(s) for the next PUR
(preconfigurable uplink resource) occasion(s) based on satellite orbits. The
network may also estimate the RSRP levels the UE can expect, such as
based on elevation angle, UE-satellite distance, past ACK/NACK for
example. Furthermore, the network may estimate, for example, what
Doppler shift, RSRP gradient, and elevation angle the UE can expect. The
network may configure the UE with the expected values and associated
ranges of these parameters for the next PUR occasion(s). Note that in case
of earth-fixed cells, the coverage time may be in the order of minutes and,
therefore, the network may make the estimates for at least the current
serving cell depending on the PUR periodicity. The choice of specific
parameters may be dependent on the UE specific capabilities (e.g., number
of antennas). (fFk ¥ & =+ 1345 Ik » M 2 18 (7 fuaf 3+ 5 FF 8P 2 PRAR
T HRODTAER Y FRFEFEE L TR B H R FRE 1
)
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When determining the expected values and the associated ranges, the

network may make a trade-off between the allowed margins and the
potential interference caused by in-accurate PUR transmission. As an
example, a network in a low-load scenario may allow larger ranges, since it
is handling less transmissions.

3 (% fl94RaE
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Group access to a target entity through predicted timing advance
LR B

A method may include determining by a source network entity that a

plurality of its user equipments must perform a random access channel
procedure to a target network entity. The method may also include forming
at least one subset of user equipments out of the plurality of user
equipments. The method may further include determining a representative
user equipment for the subset. The method may also include receiving a
timing advance value of the representative user equipment from the target
network entity. In addition, the method may include deriving a
corresponding timing advance value for each of the user equipments in the
subset. Further, the method may include sending the corresponding timing
advance value to each of the user equipments in the subset to trigger each

of the user equipments to apply a simplified access procedure using the

corresponding timing advance value.(Jf e 557 8 ¥ - TAF BB ¢ * —‘F% *K
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Certain embodiments may relate to apparatuses, systems, and/or methods

for improving group access to a target entity through a predicted timing
advance.
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Re-routing in an integrated access backhaul network

B I HeL gk

According to a first aspect, there is provided an apparatus comprising at

=5 e aﬁ%

least one processor and at least one memory, the apparatus being configured

TR

to receive, by an integrated access backhaul node from an integrated access
backhaul donor, information for limiting re-routing of data packets over one
or more wireless backhaul connections of an integrated access backhaul
network; receive, by the integrated access backhaul node, at least one data
packet over a first wireless backhaul connection from an originating
integrated access backhaul node; re-route, by the integrated access backhaul
node, the received at least one data packet over a second wireless backhaul
connection based on the received information for limiting re-routing. (% &
ﬁ%Wﬂﬁﬁﬁéﬁbﬁ%Wﬂﬁﬁﬁk?ﬂﬁé’ﬂ Rt
FARAEETREAL R EE)
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The present invention relates to the field of wireless communications

and, more particularly, to re-routing in an integrated access backhaul

network.
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Method, apparatus and system for transmitting data

L IR B

There is provided a method for transmitting data, applied to a network side
device, and the method includes: setting a HARQ feedback of the network
side device to be in an enabled state or a disabled state according to a RTT
of a wireless signal, wherein the enabled state is a state in which an ACK
or a NACK fed back by a terminal is received, and the disabled state is a
state in which neither the ACK nor the NACK is fed back by the terminal.
GE A ﬁi;'li RTT(round trip time) > % ¥ & =b/R 59 47 K T
HARQ feedback 7 fs £ 3% e /2 it )
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Embodiments of the present disclosure provide a method, apparatus, and
system for transmitting data, which can be used to solve problems such as
increased burden on communication devices if a HARQ mechanism

suitable for terrestrial communications is still used in NTN technologies.
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