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METHOD AND DEVICE IN UE AND BASE STATION USED FOR
WIRELESS COMMUNICATION

CROSS REFERENCE TO RELATED APPLICATION

[001] This application claims the priority benefit of Chinese Patent Application Serial
Number 201710686330.4, filed on August 11, 2017, the full disclosure of which is incorporated

herein by reference.
BACKGROUD

TECHNICAL FIELD

[002] The present disclosure relates to transmission schemes of radio signals in wireless
communication systems, and in particular to a method and a device for a User Equipment (UE)

to autonomously determine transmission of information.

RELATED ART

[003] Massive Multi-Input Multi-Output (MIMO) becomes a research hotspot of
next-generation mobile communications. In the massive MIMO, multiple antennas experience
beamforming to form a relatively narrow beam which points to a particular direction to improve

the quality of communication.

[004] In 3rd Generation Partner Project (3GPP) New Radio discussion, there is some
company proposing that a UE should conduct a measurement on a service beam during the
communication process and that, when the quality of the service beam is found degraded, a
Physical Uplink Control Channel (PUCCH) and a Physical Random Access Channel (PRACH)
like contention-free channel should be used by the UE to transmit a beam recovery request to a

base station, which then changes the service beam.

SUMMARY

[005] The inventor finds through researches that: if a UE, after using one channel to transmit
a beam recovery request, cannot transmit the beam recovery request again during the time
window of waiting a response, then a time-frequency resource configured within the time
window of waiting the response to transmit a beam recovery request cannot be used by the UE
to transmit a beam recovery request, which consequently results in a low utilization of the

time-frequency resource configured for transmitting the beam recovery request.



[006] In view of the above problems, the present disclosure provides a solution. It should be
noted that the embodiments of the present disclosure and the characteristics in the embodiments
may be mutually combined if no conflict is caused. For example, the embodiments of the UE of
the present disclosure and the characteristics in the embodiments may be applied to the base

station, and vice versa.

[007] The present disclosure provides a method in a UE for wireless communication. The

method includes the following steps of:

[008] receiving a target radio signal;

[009] transmitting a first radio signal on a first channel;

[010] transmitting a second radio signal on a second channel; and
[011] monitoring a third radio signal in a first time window.

[012] Herein, a measurement for the target radio signal is used for triggering the transmission
of the first radio signal and the second radio signal; a time resource occupied by the first radio
signal is used for determining the start time of the first time window; and a time resource
occupied by the second radio signal is used for determining the end time of the first time

window.

[013] In one embodiment, the above method is advantageous in improving the utilization of
the aerial resources configured to transmit a report request that is determined autonomously by

the UE.

[014] In one embodiment, the target radio signal is transmitted on a physical layer control

channel (that is, a physical layer channel capable of transmitting control information only).

[015] In one embodiment, the target radio signal carries Downlink Control Information

(DCI).

[016] In one embodiment, the target radio signal is transmitted on a physical layer data
channel (that is, a physical layer channel capable of transmitting data information only) or a
physical layer shared channel (that is, a physical layer channel used for transmitting data or

control information).
[017] In one embodiment, the target radio signal is a reference signal.

[018] In one embodiment, the target radio signal is a Demodulation Reference Signal (DMRS)
2
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of a physical layer control channel.

[019] In one embodiment, the target radio signal is a DMRS of a physical layer shared

channel.

[020] In one embodiment, the target radio signal is a Channel State Information Reference
Signal (CSI-RS) used for conducting a channel quality measurement of a physical layer control

channel.

[021] In one embodiment, the target radio signal is a Synchronization Signal (SS) used for

conducting a channel quality measurement of a physical layer control channel.

[022] In one embodiment, the multi-antenna related transmitting of a physical layer control

channel is related to the multi-antenna related transmitting of the target radio signal.

[023] In one embodiment, an antenna port used for transmitting a physical layer control

channel is spatially related to an antenna port used for transmitting the target radio signal.

[024] In one embodiment, an antenna port used for transmitting a physical layer control
channel is spatially Quasi Co-Located (QCL) with an antenna port used for transmitting the

target radio signal.

[025] In one embodiment, an analog transmitting beam used for transmitting a physical layer

control channel is used for transmitting the target radio signal.

[026] In one embodiment, an analog receiving beam used for receiving a physical layer

control channel is used for receiving the target radio signal.

[027] In one embodiment, the multi-antenna related transmitting of a physical layer shared

channel is related to the multi-antenna related transmitting of the target radio signal.

[028] In one embodiment, an antenna port used for transmitting a physical layer shared
channel is spatially Quasi Co-Located (QCL) with an antenna port used for transmitting the

target radio signal.

[029] In one embodiment, an analog transmitting beam used for transmitting a physical layer

shared channel is used for transmitting the target radio signal.

[030] In one embodiment, an analog receiving beam used for receiving a physical layer

shared channel is used for receiving the target radio signal.

[031] In one embodiment, the being spatially related refers to using the same analog beam to
3
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transmit signaling or data.
[032] In one embodiment, the being spatially related refers to being QCL.
[033] In one embodiment, the being spatially related refers to being spatially QCL.

[034] In one embodiment, the being spatially related refers that channel characteristics are the

same or similar.

[035] In one embodiment, the being spatially related refers that at least one of {Delay Spread,
Doppler Spread, Doppler Shift, average of Angle of Arrival (AoA), and average of Angle of
Departure (AoD)} is the same or similar. The being similar refers that the difference between

the two is less than a first threshold.

[036] In one subembodiment, the first threshold is default.

[037] In one subembodiment, the first threshold is preconfigured.

[038] In one subembodiment, the first threshold is configured by a base station.

[039] In one embodiment, the analog beam refers to a beam formed when a beamforming

vector is applied to a phase shifter at the radio frequency part of equipment.

[040] In one embodiment, the analog beam is formed when an analog beamforming vector is

applied to on an analog device.

[041] In one embodiment, the antenna port is formed by multiple physical antennas through
antenna virtualization superposition. A mapping coefficient of the antenna port to the multiple
physical antennas constitutes a beamforming vector, which is applied to the antenna

virtualization to form a beam.
[042] 1In one embodiment, one antenna port is used for transmitting one reference signal.

[043] In one embodiment, different antenna ports are used for transmitting different reference

signals.

[044] In one embodiment, a physical layer control channel is used for transmitting the first

radio signal.
[045] In one embodiment, the first radio signal carries Uplink Control Information (UCI).

[046] In one embodiment, Forward Error Correction (FEC) is used in generating the first

radio signal.
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[047] In one embodiment, the first radio signal is used for determining a beam recovery

request.

[048] In one embodiment, the first radio signal is used for determining that an antenna port
used for transmitting the third radio signal is spatially unrelated to an antenna port used for

transmitting the target radio signal.
[049] In one embodiment, the being spatially unrelated refers to being not QCL spatially.

[050] In one embodiment, the being spatially unrelated refers to using different analog

beams.

[051] In one embodiment, the being spatially unrelated refers that at least one of {Delay
Spread, Doppler Spread, Doppler Shift, average of Angle of Arrival (AoA), and average of
Angle of Departure (AoD)} is not similar. The being not similar refers that the difference
between the two is higher than a second threshold.

[052] In one subembodiment, the second threshold is default.
[053] In one subembodiment, the second threshold is preconfigured.
[054] In one subembodiment, the second threshold is configured by a base station.

[055] In one embodiment, a first bit block generates the first radio signal through FEC, and
the value of the first bit block is used for determining the multi-antenna related transmitting of

the third radio signal.

[056] In one embodiment, a physical layer control channel is used for transmitting the second

radio signal.
[057] In one embodiment, the second radio signal carries one UCI.

[058] In one embodiment, a first signature sequence is used for generating the second radio
signal, and at least one of {the sequence number of the first signature sequence in Q signature
sequences, a frequency domain resource occupied by the first signature sequence, a time domain
resource occupied by the first signature sequence} is used for determining the multi-antenna

related transmitting of the third radio signal.
[059] In one embodiment, the second radio signal is a preamble.

[060] In one embodiment, FEC is not used in generating the second radio signal.
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[061] In one embodiment, the second radio signal is not transmitted on a physical layer

control channel.

[062] In one embodiment, a physical layer channel used for transmitting the second radio
signal has higher reliability than a physical layer channel used for transmitting the first radio
signal.

[063] In one embodiment, a physical layer control channel is used for transmitting the third

radio signal.
[064] In one embodiment, the third radio signal carries one DCL
[065] In one embodiment, the third radio signal is terminal specific.

[066] In one embodiment, the first radio signal is used for determining a first antenna port
group, and the first antenna port group is spatially related to an antenna port group used for

transmitting the third radio signal.
[067] In one embodiment, the antenna port group includes one antenna port only.
[068] In one embodiment, the antenna port group includes multiple antenna ports.

[069] In one embodiment, the first radio signal is used for determining a first antenna port

group.

[070] In one subembodiment, an analog transmitting beam used for the first antenna port

group is used for transmitting the third radio signal.

[071] In one subembodiment, an analog receiving beam used for receiving the first antenna

port group is used for monitoring the third radio signal.

[072] In one embodiment, the second radio signal is used for determining a second antenna

port group.

[073] In one subembodiment, an analog transmitting beam used for the second antenna port

group is used for transmitting the third radio signal.

[074] In one subembodiment, an analog receiving beam used for receiving the second

antenna port group is used for monitoring the third radio signal.

[075] In one embodiment, the monitoring refers to blind decoding.
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[076] In one embodiment, the monitoring refers that, before successful decoding, it is not

determined whether the third radio signal is transmitted.

[077] In one embodiment, the monitoring refers that, before successful detection, it is not

determined whether the third radio signal is transmitted.

[078] In one embodiment, the UE monitors the third radio signal on the physical layer control

channel in the first time window.

[079] In one embodiment, a measurement for the target radio signal obtains a target

measurement value.

[080] In one subembodiment, the target measurement value, when less than a target threshold,

is used for triggering the transmission of the first radio signal and the second radio signal.

[081] In one subembodiment, the target measurement value is at least one of {Reference
Signal Receiver Power (RSRP), Signal-to-Noise Ratio (SNR),
Signal-to-Interference-plus-Noise Ratio (SINR)} that are obtained by a measurement of the

target radio signal.

[082] In one subembodiment, the target measurement value is at least one of {equivalent
Reference Signal Receiver Power (RSRP), equivalent SNR, equivalent SINR} that are obtained

when the target radio signal is mapped to a physical layer control channel.

[083] In one subembodiment, the target measurement value, when higher than a target
threshold, is used for triggering the transmission of the first radio signal. The target
measurement value refers to at least one of {Bit Error Rate (BER), Block Error Rate (BLER)}

that are obtained when the target radio signal is mapped to a physical layer control channel.

[084] In one subembodiment, the target measurement value is used for determining the

quality of the channel through which the target radio signal passes.

[085] In one subembodiment, the target measurement value is used for determining the

channel quality of a physical layer control channel corresponding to the target radio signal.

[086] In one embodiment, a time resource occupied by the second radio signal is before the

start time of the first time window.

[087] In one embodiment, a time resource occupied by the second radio signal is behind the

start time of the first time window.
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[088] In one embodiment, the offset between the start time of the first time window and the

time domain resource occupied by the first radio signal is preconfigured.

[089] In one embodiment, the offset between the start time of the first time window and the

time domain resource occupied by the first radio signal is configured by default.

[090] In one embodiment, the offset between the start time of the first time window and the

time domain resource occupied by the first radio signal is configured by a base station.

[091] In one embodiment, the offset between the end time of the first time window and the

time domain resource occupied by the first radio signal is preconfigured.

[092] In one embodiment, the offset between the end time of the first time window and the

time domain resource occupied by the first radio signal is configured by default.

[093] In one embodiment, the offset between the end time of the first ime window and the

time domain resource occupied by the first radio signal is configured by a base station.

[094] In one embodiment, the time interval between the first radio signal and the second

radio signal in time domain is used for determining the length of the first time window.

[095] According to one aspect of the present disclosure, the above method is characterized in
that: at least one of {the first radio signal, the second radio signal} is used for determining the

multi-antenna related transmitting of the third radio signal.

[096] In one embodiment, at least one of {the first radio signal, the second radio signal} is

related to the multi-antenna related receiving of the third radio signal.

[097] In one embodiment, the first radio signal and the second radio signal both carry second
information, and the second information is used for determining the multi-antenna related

transmitting of the third radio signal.

[098] In one subembodiment, the second information is used for determining an analog

transmitting beam used for transmitting the third radio signal.

[099] In one subembodiment, the second information is used for determining a first antenna
port group. The first antenna port group is spatially related to an antenna port group used for

transmitting the third radio signal.

[100] In one subembodiment, the second information is used for determining a first antenna
port group. The first antenna port group is spatially QCL with an antenna port used for
8
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transmitting the third radio signal.

[101] In one subembodiment, the second information is used for determining a first antenna
port group. An analog transmitting beam used for the first antenna port group is used for

transmitting the third radio signal.

[102] In one subembodiment, the second information is related to the multi-antenna related

receiving of the third radio signal.

[103] In one subembodiment, the second information is used for determining a first antenna
port group. A receiving beam used for receiving the first antenna port group is used for

monitoring the third radio signal in the first time window.

[104] In one embodiment, a first time interval refers to a time interval between a time domain
resource occupied by the first radio signal and a time domain resource occupied by the second

radio signal.

[105] In one subembodiment, the first radio signal is used for determining the multi-antenna

related transmitting of the third radio signal in the first time interval.

[106] In one subembodiment, the first radio signal is related to the multi-antenna related

receiving used for monitoring the third radio signal in the first time interval.

[107] In one subembodiment, the UE does not detect the third radio signal in the first time

interval.

[108] In one embodiment, a time domain resource occupied by the second radio signal is

within the first time window.

[109] In one embodiment, the first time window is divided into a second time interval and a
third time interval. The first radio signal is used for determining the multi-antenna related
transmitting of the third radio signal in the second time interval. The second radio signal is used
for determining the multi-antenna related transmitting of the third radio signal in the third time
interval. The second time interval is before the third time interval. The third time interval is

behind a time domain resource occupied by the second radio signal.

[110] In one subembodiment, the start time of the second time interval is the start time of the

first time window.

[111] In one subembodiment, the end time of the third time interval is the end time of the
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first time window.

[112] In one subembodiment, the end time of the second time interval is the start time of the

third time interval.

[113] In one subembodiment, the end time of the second time interval is a time domain

resource occupied by the second radio signal.

[114] In one subembodiment, the end time of the second time interval is before a time

domain resource occupied by the second radio signal.

[115] In one subembodiment, the end time of the second time interval is behind a time

domain resource occupied by the second radio signal.

[116] In one subembodiment, the first radio signal is related to the multi-antenna related
receiving of the third radio signal in the second time interval, and the second radio signal is

related to the multi-antenna related receiving of the third radio signal in the third time interval.

[117] In one subembodiment, the first radio signal is used for determining a second antenna
port group, and the second antenna port group is spatially related to an antenna port group used

for transmitting the third radio signal in the second time interval.

[118] In one subembodiment, the first radio signal is used for determining a second antenna
port group; in the second time interval, the second antenna port group is spatially QCL with an

antenna port group used for transmitting the third radio signal in the second time interval.

[119] In one subembodiment, the first radio signal is used for determining a second antenna
port group; in the second time interval, an analog transmitting beam used for the second antenna

port group is used for transmitting the third radio signal in the second time interval.

[120] In one subembodiment, the first radio signal is used for determining a second antenna
port group; in the second time interval, an analog receiving beam used for the second antenna

port group is used for receiving the third radio signal in the second time interval.

[121] In one subembodiment, the second radio signal is used for determining a third antenna
port group, and the third antenna port group is spatially related to an antenna port group used for

transmitting the third radio signal in the third time interval.

[122] In one subembodiment, the second radio signal is used for determining a third antenna

port group; in the third time interval, the third antenna port group is spatially QCL with an
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antenna port group used for transmitting the third radio signal in the third time interval.

[123] In one subembodiment, the second radio signal is used for determining a third antenna
port group; in the third time interval, an analog transmitting beam used for the third antenna

port group is used for transmitting the third radio signal in the third time interval.

[124] In one subembodiment, the second radio signal is used for determining a third antenna
port group; in the third time interval, an analog receiving beam used for the third antenna port

group is used for receiving the third radio signal in the third time interval.

[125] In one embodiment, the multi-antenna related transmitting refers to a transmitting

beam.

[126] In one embodiment, the multi-antenna related transmitting refers to an analog

transmitting beam.
[127] In one embodiment, the multi-antenna related receiving refers to a receiving beam.

[128] In one embodiment, the multi-antenna related receiving refers to an analog receiving

beam.

[129] According to one aspect of the present disclosure, the method is characterize in that:
the first radio signal and the second radio signal together are used for determining the

multi-antenna related transmitting of the third radio signal

[130] In one embodiment, the above method is advantageous in making full use of aerial

resources to report more information.

[131] In one embodiment, the first radio signal and the second radio signal together are used

for determining an analog transmitting beam used for transmitting the third radio signal.

[132] In one embodiment, the first radio signal and the second radio signal together are used
for determining a fourth antenna port group. The fourth antenna port group is spatially related to

an antenna port group used for transmitting the third radio signal.

[133] In one subembodiment, an analog transmitting beam used for the fourth antenna port

group is used for transmitting the third radio signal.

[134] In one subembodiment, a receiving beam used for receiving the fourth antenna port

group is used for receiving the third radio signal.

[135] In one subembodiment, the first radio signal and the second radio signal together are
11
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used for determining the index value of the fourth antenna port group in K antenna port groups,

wherein K is positive integer greater than 1.

[136] In one subembodiment, the first radio signal and the second radio signal are used for
determining the values of different bit positions in a first bit block respectively, and the value of
the first bit block is equal to the index value of the fourth antenna port group in K antenna port

groups, wherein K is positive integer greater than 1.

[137] According to one aspect of the present disclosure, the first channel is a first type of
physical layer channel, the second channel is a second type of physical layer channel, and the
first type of physical layer channel and the second type of physical layer channel are two

different types of physical layer channels.

[138] In one embodiment, the above method is advantageous in that different types of

physical layer channels are used to report user requests and the diversity effect is increased.

[139] In one embodiment, the first type of physical layer channel is a physical layer control

channel.

[140] In one embodiment, the second type of physical layer channel is a physical layer

random access channel.

[141] In one embodiment, the second type of physical layer channel is a contention-free

physical layer random access channel.

[142] In one embodiment, information transmitted on the first type of physical layer channel

is subjected to FEC.

[143] In one embodiment, information transmitted on the second type of physical layer

channel is not subjected to FEC.

[144] In one embodiment, to transmit the information about the multi-antenna related
transmitting of the third radio signal, the second type of physical layer channel has higher
reliability than the first type of physical layer channel.

[145] In one embodiment, a time-frequency resource occupied by the first type of physical

layer channel is dynamically configured.

[146] In one embodiment, a time-frequency resource occupied by the second type of physical

layer channel is statically or semi-statically configured.
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[147] In one embodiment, a time-frequency resource occupied by the first type of physical

layer channel is configured by physical layer control information.

[148] In one embodiment, a time-frequency resource occupied by the second type of physical

layer channel is configured by a higher layer signaling.

[149] In one embodiment, a time-frequency resource occupied by the second type of physical

layer channel is configured by a Radio Resource Control (RRC) signaling.

[150] According to one aspect of the present disclosure, the above method is characterized in

that: the first channel is a physical layer control channel.

[151] In one embodiment, the first radio signal is used for not only determining the
multi-antenna related transmitting of the third radio signal, but also determining at least one of
{Scheduling Request (SR), Hybrid Automatic Repeat Request-Acknowledgement
(HARQ/ACK), Precoding Matrix Indicator (PMI), Channel Quality Indicator (CQI), Rank
Indicator (RI), Beam Recovery Request, CSI-RS Resource Indicator (CRI)} .

[152] In one embodiment, the first channel is a PUCCH.

[153] In one embodiment, the first channel is a Short PUCCH (sPUCCH).

[154] In one embodiment, the second channel is also a physical layer control channel.
[155] In one embodiment, the second channel is not a physical layer control channel.
[156] In one embodiment, the second channel is a physical layer random access channel.

[157] In one embodiment, the second channel is a contention-free physical layer random

access channel.

[158] In one embodiment, the multi-antenna related transmitting used for the first channel

and the multi-antenna related transmitting used for the second channel are different.

[159] According to one aspect of the present disclosure, the above method is characterized in
that: a time domain resource occupied by the first radio signal is used for determining a second
time window, a time domain resource occupied by the second radio signal is within the second

time window, and the second time window is within the first time window.

[160] In one embodiment, a time domain resource occupied the first radio signal is used for

determining the start time of a second time window.
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[161] In one embodiment, the start time of the second time window is equal to the time

domain resource occupied the first radio signal plus a second offset.

[162] In one subembodiment, the second offset is configured by default.
[163] In one subembodiment, the second offset is preconfigured.

[164] In one subembodiment, the second offset is configured by a base station.

[165] In one embodiment, the start time of the second time window and the start time of the

first time window are the same.
[166] In one embodiment, the length of the second time window is configured by default.
[167] In one embodiment, the length of the second time window is preconfigured.

[168] In one embodiment, the length of the second time window is configured by a base

station.

[169] In one embodiment, a time domain resource occupied by the second radio signal is a

time domain resource in a first time domain resource pool.

[170] In one subembodiment, the first time domain resource pool is configured by a higher

layer.

[171] In one subembodiment, the first time domain resource pool is configured by an RRC

signaling.

[172] According to one aspect of the present disclosure, the above method is characterized in
that: a time domain resource occupied by the second radio signal is used for determining a third
time window, and the end time of the third time window is the end time of the first time

window.

[173] In one embodiment, a time domain resource occupied by the second radio signal is

used for determining the start time of a third time window.

[174] In one embodiment, the start time of the third time window is equal to the time domain

resource occupied by the second radio signal plus a third offset.
[175] In one subembodiment, the third offset is configured by default.
[176] In one subembodiment, the third offset is preconfigured.
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[177] In one subembodiment, the third offset is configured by a base station.

[178] In one embodiment, the second time window and the third time window are used for

determining the first time window.

[179] In one embodiment, the length of the first time window is equal to the time interval
between the start time of the second time window and the time domain resource on which the
second radio signal is located plus the time interval between the time domain resource on which

the second radio signal is located and the end time of the third time window.

[180] In one embodiment, the end time of the third time window and the end time of the first

time window are the same.

[181] In one embodiment, the length of the third time window is configured by default.
[182] In one embodiment, the length of the third time window is preconfigured.

[183] In one embodiment, the length of the third time window is configured by a base station.

[184] In one embodiment, a second time interval refers to a time interval from the start time
of the first time window to the start time of the third time window, and the first radio signal is
used for the multi-antenna related transmitting of the third radio signal in the second time

interval.

[185] In one subembodiment, the first time window consists of the second time interval and

the third time window.

[186] In one embodiment, the first radio signal is used for determining a first antenna port
group. An analog transmitting beam used for the first antenna port group is used for transmitting

the third radio signal in the second time interval.

[187] In one embodiment, the first radio signal is used for determining a first antenna port
group. An analog receiving beam used for the first antenna port group is used for monitoring the

third radio signal in the second time interval.

[188] In one embodiment, the second radio signal is used for determining the multi-antenna

related transmitting of the third radio signal in the third time window.

[189] In one embodiment, the second radio signal is used for determining a second antenna
port group. An analog transmitting beam used for the second antenna port group is used for
transmitting the third radio signal in the third time window.
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[190] In one embodiment, the second radio signal is used for determining a second antenna
port group. An analog receiving beam used for the second antenna port group is used for

monitoring the third radio signal in the third time window.

[191] The present disclosure provides a method in a base station device for wireless

communication. The method includes the following steps of:
[192] transmitting a target radio signal;

[193] receiving a first radio signal on a first channel;

[194] receiving a second radio signal on a second channel; and
[195] transmitting a third radio signal in a first time window.

[196] Herein, a measurement for the target radio signal is used for triggering the transmission
of the first radio signal and the second radio signal; a time resource occupied by the first radio
signal is used for determining the start time of the first time window; and a time resource
occupied by the second radio signal is used for determining the end time of the first time

window.

[197] In one embodiment, the third radio signal is not a response to the first radio signal, but

a response to the second radio signal.

[198] In one subembodiment, the base station device does not receive the first radio signal

correctly, but receives the second radio signal correctly.

[199] In one subembodiment, the base station device receives the first radio signal and the

second radio signal correctly in sequence.

[200] In one subembodiment, the first radio signal is not used for determining the
multi-antenna related transmitting of the third radio signal, but the second radio signal is used

for determining the multi-antenna related transmitting of the third radio signal.

[201] In one embodiment, the base station device receives the first radio signal and the
second radio signal correctly in sequence, and the third radio signal is a response to the first

radio signal and the second radio signal.

[202] In one subembodiment, the first radio signal and the second radio signal together are

used for determining the multi-antenna related transmitting of the third radio signal.
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[203] In one embodiment, the base station device transmits the third radio signal after a time

domain resource occupied by the second radio signal.

[204] According to one aspect of the present disclosure, the above method is characterized in
that: at least one of {the first radio signal, the second radio signal} is used for determining the

multi-antenna related transmitting of the third radio signal.

[205] According to one aspect of the present disclosure, the above method is characterized in
that: the first radio signal and the second radio signal together are used for determining the

multi-antenna related transmitting of the third radio signal.

[206] According to one aspect of the present disclosure, the above method is characterized in
that: the first channel is a first type of physical layer channel, the second channel is a second
type of physical layer channel, and the first type of physical layer channel and the second type

of physical layer channel are two different types of physical layer channels.

[207] According to one aspect of the present disclosure, the above method is characterized in

that: the first channel is a physical layer control channel.

[208] According to one aspect of the present disclosure, the above method is characterized in
that: a time domain resource occupied by the first radio signal is used for determining a second
time window, a time domain resource occupied by the second radio signal is within the second

time window, and the second time window is within the first time window:.

[209] According to one aspect of the present disclosure, the above method is characterized in
that: a time domain resource occupied by the second radio signal is used for determining a third
time window, and the end time of the third time window is the end time of the first time

window.

[210] The present disclosure provides a UE for wireless communication. The UE includes:
[211] afirst receiver module, to receive a target radio signal;

[212] asecond transmitter module, to transmit a first radio signal on a first channel;

[213] athird transmitter module, to transmit a second radio signal on a second channel; and
[214] afourth receiver module, to monitor a third radio signal in a first time window.

[215] Herein, a measurement for the target radio signal is used for triggering the transmission
of the first radio signal and the second radio signal; a time resource occupied by the first radio
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signal is used for determining the start time of the first time window; and a time resource
occupied by the second radio signal is used for determining the end time of the first time

window.

[216] In one embodiment, the above UE is characterized in that: at least one of {the first
radio signal, the second radio signal} is used for determining the multi-antenna related

transmitting of the third radio signal.

[217] In one embodiment, the above UE is characterized in that: the first radio signal and the
second radio signal together are used for determining the multi-antenna related transmitting of

the third radio signal.

[218] In one embodiment, the above UE is characterized in that: the first channel is a first
type of physical layer channel, the second channel is a second type of physical layer channel,
and the first type of physical layer channel and the second type of physical layer channel are
two different types of physical layer channels.

[219] In one embodiment, the above UE is characterized in that: the first channel is a

physical layer control channel.

[220] In one embodiment, the above UE is characterized in that: a time domain resource
occupied by the first radio signal is used for determining a second time window, a time domain
resource occupied by the second radio signal is within the second time window, and the second

time window is within the first time window.

[221] In one embodiment, the above UE is characterized in that: a time domain resource
occupied by the second radio signal is used for determining a third time window, and the end

time of the third time window 1s the end time of the first time window

[222] The present disclosure provides a base station device for wireless communication. The

base station device includes:

[223] afirst transmitter module, to transmit a target radio signal;

[224] asecond receiver module, to receive a first radio signal on a first channel;

[225] a third receiver module, to receive a second radio signal on a second channel; and
[226] afourth transmitter module, to transmit a third radio signal in a first time window.

[227] Herein, a measurement for the target radio signal is used for triggering the transmission

18

26



of the first radio signal and the second radio signal; a time resource occupied by the first radio
signal is used for determining the start time of the first time window; and a time resource
occupied by the second radio signal is used for determining the end time of the first time

window.

[228] In one embodiment, the above base station device is characterized in that: at least one
of {the first radio signal, the second radio signal} is used for determining the multi-antenna

related transmitting of the third radio signal.

[229] In one embodiment, the above base station device is characterized in that: the first
radio signal and the second radio signal together are used for determining the multi-antenna

related transmitting of the third radio signal.

[230] In one embodiment, the above base station device is characterized in that: the first
channel is a first type of physical layer channel, the second channel is a second type of physical
layer channel, and the first type of physical layer channel and the second type of physical layer

channel are two different types of physical layer channels.

[231] In one embodiment, the above base station device is characterized in that: the first

channel is a physical layer control channel.

[232] In one embodiment, the above base station device is characterized in that: a time
domain resource occupied by the first radio signal is used for determining a second time
window, a time domain resource occupied by the second radio signal is within the second time

window, and the second time window is within the first time window.

[233] In one embodiment, the above base station device is characterized in that: a time
domain resource occupied by the second radio signal is used for determining a third time

window, and the end time of the third time window is the end time of the first time window.

[234] In one embodiment, compared with the prior art, the present disclosure has the

following technical advantages:

[235] the allocated aerial resources are fully utilized, and the utilization of the aerial
resources configured to transmit a report request that is determined autonomously by the UE is

improved; and

[236] the robustness of the request reporting is increased.
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BRIEF DESCRIPTION OF THE DRAWINGS

[237] Other features, purposes and advantages of the present disclosure will become more
apparent from the detailed description of non-restrictive embodiments taken in conjunction with

the following drawings.

[238] FIG 1 is a flowchart of a target radio signal, a first radio signal, a second radio signal

and a third radio signal according to one embodiment of the present disclosure.

[239] FIG 2 is a diagram illustrating a network architecture according to one embodiment of

the present disclosure.

[240] FIG 3 is a diagram illustrating a radio protocol architecture of a user plane and a

control plane according to one embodiment of the present disclosure.

[241] FIG 4 is a diagram illustrating an evolved node B and a given UE according to one

embodiment of the present disclosure.

[242] FIG 5 is a flowchart illustrating the transmission of a radio signal according to one

embodiment of the present disclosure.

[243] FIG 6 is a diagram illustrating a first time window, a second time window and a third

time window according to one embodiment of the present disclosure.

[244] FIG 7 is a diagram illustrating the multi-antenna related transmitting and receiving of a
target radio signal and a third radio signal according to one embodiment of the present

disclosure.

[245] FIG 8 is a structure block diagram illustrating a processing device in a UE according to

one embodiment of the present disclosure.

[246] FIG 9 is a structure block diagram illustrating a processing device in a base station

according to one embodiment of the present disclosure.

DESCRIPTION OF THE EMBODIMENTS

[247] The technical scheme of the present disclosure is described below in further detail in
conjunction with the drawings. It should be noted that the embodiments in the present
disclosure and the characteristics of the embodiments may be arbitrarily combined if no conflict

is caused.
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[248] Embodiment 1

[249] Embodiment 1 illustrates an example of a flowchart of the transmission of a target
radio signal, a first radio signal, a second radio signal and a third radio signal according to the
present disclosure, as shown in FIG 1. In FIG 1, each box represents a step. In Embodiment 1,
the UE in the present disclosure receives a target radio signal, transmits a first radio signal on a
first channel, monitors a third radio signal in a first time window, and transmits a second radio
signal on a second channel, in sequence, wherein a measurement for the target radio signal is
used for triggering the transmission of the first radio signal and the second radio signal; a time
resource occupied by the first radio signal is used for determining the start time of the first time
window; and a time resource occupied by the second radio signal is used for determining the

end time of the first time window.

[250] In one embodiment, the target radio signal is used for conducting a channel quality
measurement of a physical layer control channel transmitted on a first frequency domain

resource.

[251] In one embodiment, the target radio signal is a downlink reference signal used for

channel measurement.

[252] In one embodiment, if the result of the channel measurement is less than a target

threshold, the transmission of the first radio signal and the second radio signal is triggered.

[253] In one embodiment, the first radio signal and the second radio signal are beam recovery

requests.

[254] In one embodiment, an uplink physical layer control channel is used for transmitting

the first radio signal.

[255] In one embodiment, a physical layer random access channel is used for transmitting the

second radio signal.

[256] In one embodiment, a time domain resource occupied by the second radio signal is

within the first time window.

[257] In one embodiment, the second radio signal is used for determining the multi-antenna

related transmitting of the third radio signal.

[258] In one embodiment, the first radio signal and the second radio signal together are used
for determining the multi-antenna related transmitting of the third radio signal.
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[259] In one embodiment, a time domain resource occupied by the second radio signal is
used for determining the start time of a third time window. The end time of the third time
window and the end time of the first time window are the same. A second time interval refers to
a time interval from the start time of the first time window to the start time of the third time
window. The first radio signal is related to the multi-antenna related receiving used for
monitoring the third radio signal in the second time interval. The second radio signal is related
to the multi-antenna related receiving used for monitoring the third radio signal in the third time

window.

[260] In one embodiment, the first radio signal is used for determining a second antenna port
group, an analog receiving beam used for receiving the second antenna port group is used for

monitoring the third radio signal in the second time interval.

[261] In one embodiment, the second radio signal is used for determining a third antenna port
group, an analog receiving beam used for receiving the third antenna port group is used for

monitoring the third radio signal in the third time window.

[262] In one embodiment, the first radio signal and the second radio signal together are used

for determining the third antenna port group.

[263] In one embodiment, the UE does not detect the third radio signal in the second time

interval.

[264] In one embodiment, a downlink physical layer control channel is used for transmitting

the third radio signal.
[265] Embodiment 2

[266] Embodiment 2 illustrates an example of a diagram of a network architecture according
to the present disclosure, as shown in FIG 2. FIG 2 is a diagram illustrating a system network
architecture 200 of NR 5G Long-Term Evolution (LTE), Long-Term Evolution Advanced
(LTE-A). The NR 5G or LTE network architecture 200 may be called an Evolved Packet System
(EPS) 200 or some other appropriate terms. The EPS 200 may include one or more UEs 201, an
NG-RAN 202, an Evolved Packet Core/5G-Core Network (EPC/5G-CN) 210, a Home
Subscriber Server (HSS) 220 and an Internet Service 230. Herein, the EPS may be
interconnected with other access networks. For simple description, the entities/interfaces are not
shown. As shown in FIG 2, the EPS provides packet switching services. Those skilled in the art

are easy to understand that various concepts presented throughout the present disclosure can be
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extended to networks providing circuit switching services or other cellular networks. The
NG-RAN includes an NR node B (gNB) 203 and other gNBs 204. The gNB 203 provides UE
201 oriented user plane and control plane protocol terminations. The gNB 203 may be
connected to other gNBs 204 via an Xn interface (for example, backhaul). The gNB 203 may be
called a base station, a base transceiver station, a radio base station, a radio transceiver, a
transceiver function, a Basic Service Set (BSS), an Extended Service Set (ESS), a TRP or some
other appropriate terms. The gNB 203 provides an access point of the EPC/5G-CN 210 for the
UE 201. Examples of UE 201 include cellular phones, smart phones, Session Initiation Protocol
(SIP) phones, laptop computers, Personal Digital Assistants (PDAs), Satellite Radios, Global
Positioning Systems (GPSs), multimedia devices, video devices, digital audio player (for
example, MP3 players), cameras, games consoles, unmanned aerial vehicles, air vehicles,
narrow-band physical network equipment, machine-type communication equipment, land
vehicles, automobiles, wearable equipment, or any other devices having similar functions.
Those skilled in the art also can call the UE 201 a mobile station, a subscriber station, a mobile
unit, a subscriber unit, a wireless unit, a remote unit, a mobile device, a wireless device, a radio
communication device, a remote device, a mobile subscriber station, an access terminal, a
mobile terminal, a wireless terminal, a remote terminal, a handset, a user proxy, a mobile client,
a client or some other appropriate terms. The gNB 203 is connected to the EPC/5G-CN 210 via
an S1/NG interface. The EPC/5G-CN 210 includes an MME/AMF/UPF 211, other
MMEs/AMFs/UPFs 214, a Service Gateway (S-GW) 212 and a Packet Data Network Gateway
(P-GW) 213. The MME/AMF/UPF 211 is a control node for processing a signaling between the
UE 201 and the EPC/5G-CN 210. Generally, the MME/AMF/UPF 211 provides bearer and
connection management. All user Internet Protocol (IP) packets are transmitted through the
S-GW 212. The S-GW 212 is connected to the P-GW 213. The P-GW 213 provides UE IP
address allocation and other functions. The P-GW 213 is connected to the Internet service 230.
The Internet service 230 includes IP services corresponding to operators, specifically including
Internet, Intranet, IP Multimedia Subsystems (IMSs) and Packet Switching Streaming Services
(PSSs).

[267] In one embodiment, the UE 201 corresponds to the UE in the present disclosure.

[268] In one embodiment, the gNB 203 corresponds to the base station in the present

disclosure.
[269] In one embodiment, the UE 201 supports multi-antenna transmission.

[270] In one embodiment, the UE 201 supports analog beamforming.
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[271] In one embodiment, the gNB 203 supports multi-antenna transmission.
[272] 1In one embodiment, the gNB 203 supports analog beamforming.
[273] Embodiment 3

[274] Embodiment 3 illustrates an embodiment of a radio protocol architecture of a user
plane and a control plane according to the present disclosure, as shown in FIG 3. FIG 3 is a
diagram illustrating an embodiment of a radio protocol architecture of a user plane and a control
plane. In FIG. 3, the radio protocol architecture of a UE and a gNB is represented by three
layers, which are a layer 1, a layer 2 and a layer 3 respectively. The layer 1 (L1) 301 is the
lowest layer and performs signal processing functions of the PHY layer. The layer 1 is called
PHY 301 in this paper. The layer 2 (L2) 305 is above the PHY 301, and is in charge of the link
between the UE and the gNB via the PHY 301. In the user plane, the L2 305 includes a Medium
Access Control (MAC) sublayer 302, a Radio Link Control (RLC) sublayer 303, and a Packet
Data Convergence Protocol (PDCP) sublayer 304. All the three sublayers terminate at the gNB
of the network side. Although not described in FIG.3, the UE may include several higher layers
above the L2 305, such as a network layer (i.e. IP layer) terminated at a P-GW of the network
side and an application layer terminated at the other side of the connection (i.e. a peer UE, a
server, etc.). The PDCP sublayer 304 provides multiplexing among variable radio bearers and
logical channels. The PDCP sublayer 304 also provides a header compression for a higher-layer
packet so as to reduce a radio transmission overhead. The PDCP sublayer 304 provides security
by encrypting a packet and provides support for UE handover between gNBs. The RLC
sublayer 303 provides segmentation and reassembling of a higher-layer packet, retransmission
of a lost packet, and reordering of a packet to as to compensate the disordered receiving caused
by Hybrid Automatic Repeat Request (HARQ). The MAC sublayer 302 provides multiplexing
between logical channels and transport channels. The MAC sublayer 302 is also responsible for
allocating between UEs various radio resources (i.e., resource block) in a cell. The MAC
sublayer 302 is also in charge of HARQ operation. In the control plane, the radio protocol
architecture of the UE and the gNB is almost the same as the radio protocol architecture in the
user plane on the PHY 301 and the L2 305, but there is no header compression for the control
plane. The control plane also includes a Radio Resource Control (RRC) sublayer 306 in the
layer 3 (L3). The RRC sublayer 306 is responsible for acquiring radio resources (i.e. radio

bearer) and configuring the lower layers using an RRC signaling between the gNB and the UE.

[275] In one embodiment, the radio protocol architecture in FIG 3 is applicable to the UE in

the present disclosure.
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[276] In one embodiment, the radio protocol architecture in FIG 3 is applicable to the base

station device in the present disclosure.

[277] In one embodiment, the target radio signal in the present disclosure is generated by the

PHY 301.

[278] In one embodiment, the first radio signal in the present disclosure is generated by the
PHY 301.

[279] In one embodiment, the second radio signal in the present disclosure is generated by

the PHY 301.

[280] In one embodiment, the third radio signal in the present disclosure is generated by the

PHY 301.
[281] Embodiment 4

[282] Embodiment 4 illustrates a diagram of an evolved node B and a given UE according to
the present disclosure, as shown in FIG. 4. FIG. 4 is a block diagram of a gNB 410 in

communication with a UE 450 in an access network.

[283] The base station device 410 may include a controller/processor 440, a scheduler 443, a
memory 430, a receiving processor 412, a transmitting processor 415, an MIMO transmitting

processor 441, an MIMO detector 442, a transmitter/receiver 416 and an antenna 420.

[284] The UE 450 may include a controller/processor 490, a memory 480, a data source 467,
a transmitting processor 455, a receiving processor 452, an MIMO transmitting processor 471,

an MIMO detector 472, a transmitter/receiver 456 and an antenna 460.

[285] In Downlink (DL) transmission, processes relevant to the base station device 410

include the following.

[286] A packet from a higher layer is provided to the controller/processor 440. The
controller/processor 440 provides header compression, encryption, packet segmentation and
reordering, multiplexing and de-multiplexing between a logical channel and a transport channel,
to implement the L2 protocol used for the user plane and the control plane. The packet from a
higher layer may include data or control information, for example, Downlink Shared Channel

(DL-SCH).
[287] The controller/processor 440 may be connected to the memory 430 that stores program
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code and data. The memory 430 may be a computer readable medium.

[288] The controller/processor 440 notifies the scheduler 443 of a transmission requirement,
the scheduler 443 is configured to schedule an aerial resource corresponding to the transmission

requirement and notify the scheduling result to the controller/processor 440.

[289] The controller/processor 440 transmits, to the transmitting processor 415, the control
information for downlink transmission obtained when the receiving processor 412 processes

uplink receiving.

[290] The transmitting processor 415 receives a bit stream output from the
controller/processor 440, and performs signal transmitting processing functions of an L1 layer
(that 1s, PHY), including encoding, interleaving, scrambling, modulation, power
control/allocation, generation of physical layer control signaling (including PBCH, PDCCH,
PHICH, PCFICH, reference signal), etc.

[291] The MIMO transmitting processor 441 performs spatial processing (for example,
multi-antenna precoding, digital beamforming) on data symbols, control symbols or reference

signal symbols, and outputs a baseband signal to the transmitter 416.

[292] The MIMO transmitting processor 441 outputs an analog transmitting beamforming

vector to the transmitter 416.

[293] The transmitter 416 is configured to convert the baseband signal provided by the
MIMO transmitting processor 441 into a radio-frequency signal and transmit the
radio-frequency signal via the antenna 420. Each transmitter 416 performs sampling processing
on respective input symbol streams to obtain respective sampled signal streams. Each
transmitter 416 performs further processing (for example, digital-to-analogue conversion,
amplification, filtering, up conversion, etc.) on respective sampled streams to obtain a downlink

signal. Analog transmitting beamforming is processed in the transmitter 416.
[294] In DL transmission, processes relevant to the UE 450 include the following.

[295] The receiver 456 is configured to convert a radio-frequency signal received via the
antenna 460 into a baseband signal and provide the baseband signal to the MIMO detector 472.

Analog receiving beamforming is processed in the receiver 456.

[296] The MIMO detector 472 is configured to perform an MIMO detection on the signal

received from the receiver 456, and provide a baseband signal subjected to MIMO detection to
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the receiving processor 452,

[297] The MIMO detector 472 outputs an analog receiving beamforming vector to the

recelver 456.

[298] The receiving processor 452 performs signal receiving processing functions of an L1
layer (that is, PHY), including decoding, de-interleaving, descrambling, demodulation,

extraction of physical layer control signaling, etc.

[299] The controller/processor 490 receives a bit stream output from the receiving processor
452, and provides header decompression, decryption, packet segmentation and reordering,
multiplexing and de-multiplexing between a logical channel and a transport channel, to

implement the L2 protocol used for the user plane and the control plane.

[300] The controller/processor 490 may be connected to the memory 480 that stores program

code and data. The memory 480 may be a computer readable medium.

[301] The controller/processor 490 transmits, to the receiving processor 452, the control
information for downlink receiving obtained when the transmitting processor 455 processes

uplink transmission.

[302] The target radio signal in the present disclosure is generated through the transmitting
processor 415. The MIMO transmitting processor 441 performs multi-antenna precoding on a
baseband signal related to the target radio signal output by the transmitting processor 415. The
transmitter 416 converts the baseband signal provided by the MIMO transmitting processor 441
into a radio frequency signal, performs analog transmitting beamforming, and transmits the
radio frequency signal via the antenna 420. The receiver 456 receives the radio frequency signal
via the antenna 460, performs analog receiving beamforming, obtains a radio frequency signal
related to the target radio signal, and converts the radio frequency signal into a baseband signal
and provides the baseband signal to the MIMO detector 472. The MIMO detector 472 performs
an MIMO detection on the signal received from the receiver 456. The receiving processor 452

performs channel measurement on the baseband signal output by the MIMO detector 472.

[303] The third radio signal in the present disclosure is generated through the transmitting
processor 415. The MIMO transmitting processor 441 performs multi-antenna precoding on a
baseband signal related to the third radio signal output by the transmitting processor 415. The
transmitter 416 converts the baseband signal provided by the MIMO transmitting processor 441

into a radio frequency signal, performs analog transmitting beamforming, and transmits the
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radio frequency signal via the antenna 420. The receiver 456 receives the radio frequency signal
via the antenna 460, performs analog receiving beamforming, obtains a radio frequency signal
related to the third radio signal, and converts the radio frequency signal into a baseband signal
and provides the baseband signal to the MIMO detector 472. The MIMO detector 472 performs
an MIMO detection on the signal received from the receiver 456. The receiving processor 452

processes the baseband signal output by the MIMO detector 472 to obtain the third radio signal.

[304] In one embodiment, the receiving processor 412 extracts, from the second radio signal,
information about the multi-antenna related transmitting of the third radio signal, and the
information is transmitted by the controller/processor 440 to the transmitter 416 via the
transmitting processor 415 and the MIMO transmitting processor 441 to perform analog

transmitting beamforming for the third radio signal.

[305] In one embodiment, the receiving processor 412 extracts, from the first radio signal and
the second radio signal, information about the multi-antenna related transmitting of the third
radio signal, and the information is transmitted by the controller/processor 440 to the transmitter
416 via the transmitting processor 415 and the MIMO transmitting processor 441 to perform

analog transmitting beamforming for the third radio signal.
[306] In Uplink (UL) transmission, processes relevant to the UE 450 include the following.

[307] The data source 467 provides a packet from a higher layer to the controller/processor
490. The controller/processor 490 provides header compression, encryption, packet
segmentation and reordering, multiplexing and de-multiplexing between a logical channel and a
transport channel, to implement the L2 protocol used for the user plane and the control plane.
The packet from a higher layer may include data or control information, for example, Uplink
Shared Channel (UL-SCH).

[308] The controller/processor 490 may be connected to the memory 480 that stores program

code and data. The memory 480 may be a computer readable medium.

[309] The controller/processor 490 transmits, to the transmitting processor 455, the control
information for uplink transmission obtained when the receiving processor 452 processes

downlink receiving.

[310] The transmitting processor 455 receives a bit stream output from the
controller/processor 490, and performs signal transmitting processing functions of an L1 layer

(that 1s, PHY), including encoding, interleaving, scrambling, modulation, power
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control/allocation, generation of physical layer control signaling (including PUCCH, Sounding

Reference Signal (SRS)), etc.

[311] The MIMO transmitting processor 471 performs spatial processing (for example,
multi-antenna precoding, digital beamforming) on data symbols, control symbols or reference

signal symbols, and outputs a baseband signal to the transmitter 456.

[312] The MIMO transmitting processor 471 outputs an analog transmitting beamforming

vector to the transmitter 457.

[313] The transmitter 456 is configured to convert the baseband signal provided by the
MIMO transmitting processor 471 into a radio-frequency signal and transmit the
radio-frequency signal via the antenna 460. Each transmitter 416 performs sampling processing
on respective input symbol streams to obtain respective sampled signal streams. Each
transmitter 456 performs further processing (for example, digital-to-analogue conversion,
amplification, filtering, up conversion, etc.) on respective sampled streams to obtain an uplink

signal.

[314] In UL transmission, processes relevant to the base station device 410 include the

following.

[315] The receiver 416 is configured to convert a radio-frequency signal received via the
antenna 420 into a baseband signal and provide the baseband signal to the MIMO detector 442.

Analog receiving beamforming is processed in the receiver 456.

[316] The MIMO detector 442 is configured to perform an MIMO detection on the signal
received from the receiver 416, and provide a symbol subjected to MIMO detection to the

receiving processor 442.

[317] The MIMO detector 442 outputs an analog receiving beamforming vector to the

recelver 416.

[318] The receiving processor 412 performs signal receiving processing functions of an L1
layer (that is, PHY), including decoding, de-interleaving, descrambling, demodulation,

extraction of physical layer control signaling, etc.

[319] The controller/processor 440 receives a bit stream output from the receiving processor
412, and provides header decompression, decryption, packet segmentation and reordering,

multiplexing and de-multiplexing between a logical channel and a transport channel, to
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implement the L2 protocol used for the user plane and the control plane.

[320] The controller/processor 440 may be connected to the memory 430 that stores program

code and data. The memory 430 may be a computer readable medium.

[321] The controller/processor 440 transmits, to the receiving processor 412, the control
information for uplink transmission obtained when the transmitting processor 415 processes

downlink transmission.

[322] The first radio signal in the present disclosure is generated through the transmitting
processor 455. The MIMO transmitting processor 471 performs multi-antenna precoding on a
baseband signal related to the first radio signal output by the transmitting processor 455. The
transmitter 456 converts the baseband signal provided by the MIMO transmitting processor 471
into a radio frequency signal, performs analog transmitting beamforming, and transmits the
radio frequency signal via the antenna 460. The receiver 416 receives the radio frequency signal
via the antenna 420, performs analog receiving beamforming, obtains a radio frequency signal
related to the first radio signal, and converts the radio frequency signal into a baseband signal
and provides the baseband signal to the MIMO detector 442. The MIMO detector 442 performs
an MIMO detection on the signal received from the receiver 416. The receiving processor 412

processes the baseband signal output by the MIMO detector 442 to obtain the first radio signal.

[323] The second radio signal in the present disclosure is generated through the transmitting
processor 455. The MIMO transmitting processor 471 performs multi-antenna precoding on a
baseband signal related to the second radio signal output by the transmitting processor 455. The
transmitter 456 converts the baseband signal provided by the MIMO transmitting processor 471
into a radio frequency signal, performs analog transmitting beamforming, and transmits the
radio frequency signal via the antenna 460. The receiver 416 receives the radio frequency signal
via the antenna 420, performs analog receiving beamforming, obtains a radio frequency signal
related to the second radio signal, and converts the radio frequency signal into a baseband signal
and provides the baseband signal to the MIMO detector 442. The MIMO detector 442 performs
an MIMO detection on the signal received from the receiver 416. The receiving processor 412
processes the baseband signal output by the MIMO detector 442 to obtain the second radio
signal.

[324] In one embodiment, the UE 450 device includes at least one processor and at least one
memory. The at least one memory includes computer program codes. The at least one memory

and the computer program codes are configured to be used in collaboration with the at least one

30

38



processor. The UE 450 device at least receives a target radio signal, transmits a first radio signal
on a first channel, transmits a second radio signal on a second channel, and monitors a third
radio signal in a first time window, wherein a measurement for the target radio signal is used for
triggering the transmission of the first radio signal and the second radio signal; a time resource
occupied by the first radio signal is used for determining the start time of the first time window;
and a time resource occupied by the second radio signal is used for determining the end time of

the first time window.

[325] In one embodiment, the UE 450 includes a memory that stores a computer readable
instruction program. The computer readable instruction program generates an action when
executed by at least one processor. The action includes receiving a target radio signal,
transmitting a first radio signal on a first channel, transmitting a second radio signal on a second
channel, and monitoring a third radio signal in a first time window, wherein a measurement for
the target radio signal is used for triggering the transmission of the first radio signal and the
second radio signal; a time resource occupied by the first radio signal is used for determining
the start time of the first time window; and a time resource occupied by the second radio signal

is used for determining the end time of the first time window.

[326] In one embodiment, the gNB 410 device includes at least one processor and at least one
memory. The at least one memory includes computer program codes. The at least one memory
and the computer program codes are configured to be used in collaboration with the at least one
processor. The gNB 410 at least transmits a target radio signal, receives a first radio signal on a
first channel, receives a second radio signal on a second channel, and transmits a third radio
signal in a first time window, wherein a measurement for the target radio signal is used for
triggering the transmission of the first radio signal and the second radio signal; a time resource
occupied by the first radio signal is used for determining the start time of the first time window;
and a time resource occupied by the second radio signal is used for determining the end time of

the first time window.

[327] In one embodiment, the gNB 410 includes a memory that stores a computer readable
instruction program. The computer readable instruction program generates an action when
executed by at least one processor. The action includes transmitting a target radio signal,
receiving a first radio signal on a first channel, receiving a second radio signal on a second
channel, and transmitting a third radio signal in a first time window, wherein a measurement for
the target radio signal is used for triggering the transmission of the first radio signal and the

second radio signal; a time resource occupied by the first radio signal is used for determining
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the start time of the first time window; and a time resource occupied by the second radio signal

is used for determining the end time of the first time window.
[328] In one embodiment, the UE 450 corresponds to the UE in the present disclosure.

[329] In one embodiment, the gNB 410 corresponds to the base station in the present

disclosure.

[330] In one embodiment, the transmitting processor 415, the MIMO transmitter 441, and the

transmitter 416 are used for transmitting the target radio signal in the present disclosure.

[331] In one embodiment, the receiver 456, the MIMO detector 472, and the receiving

processor 452 are used for receiving the target radio signal in the present disclosure.

[332] In one embodiment, the transmitting processor 455, the MIMO transmitter 471, and the

transmitter 456 are used for transmitting the first radio signal in the present disclosure.

[333] In one embodiment, the receiver 416, the MIMO detector 442, and the receiving

processor 412 are used for receiving the first radio signal in the present disclosure.

[334] In one embodiment, the transmitting processor 455, the MIMO transmitter 471, and the

transmitter 456 are used for transmitting the second radio signal in the present disclosure.

[335] In one embodiment, the receiver 416, the MIMO detector 442, and the receiving

processor 412 are used for receiving the second radio signal in the present disclosure.

[336] In one subembodiment, the transmitting processor 415, the MIMO transmitter 441, and

the transmitter 416 are used for transmitting the third radio signal in the present disclosure.

[337] In one subembodiment, the receiver 456, the MIMO detector 472, and the receiving

processor 452 are used for receiving the third radio signal in the present disclosure.
[338] Embodiment 5

[339] Embodiment 5 illustrates an example of a flowchart of the transmission of a radio
signal according to the present disclosure, as shown in FIG 5. In FIG 35, the base station N1 is a

maintenance base station for a serving cell of the UE U2.

[340] The base station N1 transmits a target radio signal in S11, receives a first radio signal
on a first channel in S12, receives a second radio signal on a second channel in S13, and

transmits a third radio signal in a first time window in S14.
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[341] The UE U2 receives the target radio signal in S21, transmits the first radio signal on the
first channel in S22, transmits the second radio signal on the second channel in S23, and

monitors the third radio signal in the first time window in S24.

[342] In Embodiment 5, a measurement for the target radio signal is used by the U2 to trigger
the transmission of the first radio signal and the second radio signal; a time resource occupied
by the first radio signal is used by the N1 and U2 to determine the start time of the first time
window; and a time resource occupied by the second radio signal is used by the N1 and U2 to

determine the end time of the first time window.

[343] In one subembodiment, at least one of {the first radio signal, the second radio signal} is

used by the N1 to determine the multi-antenna related transmitting of the third radio signal.

[344] In one subembodiment, the first radio signal and the second radio signal together are

used by the N1 to determine the multi-antenna related transmitting of the third radio signal.

[345] In one subembodiment, the first channel is a first type of physical layer channel, the
second channel is a second type of physical layer channel, and the first type of physical layer
channel and the second type of physical layer channel are two different types of physical layer

channels.
[346] In one subembodiment, the first channel is a physical layer control channel.

[347] In one subembodiment, a time domain resource occupied by the first radio signal is
used by the N1 and U2 to determine a second time window, a time domain resource occupied by
the second radio signal is within the second time window, and the second time window is within

the first time window.

[348] In one subembodiment, a time domain resource occupied by the second radio signal is
used by the N1 and U2 to determine a third time window, and the end time of the third time

window is the end time of the first time window.
[349] Ifno conflict is caused, the above subembodiments can be arbitrarily combined.
[350] Embodiment 6

[351] Embodiment 6 illustrates an example of a first time window, a second time window and

a third time window, as shown in FIG 6.
[352] In Embodiment 6, a time domain resource occupied by a first radio signal is used for
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determining the start time of a second time window, and a time domain resource occupied by a
second radio signal is used for determining the start time of a third time window. The start time
of the first time window and the start time of the second time window are the same. The time
domain resource occupied by the second radio signal is within the second time window. The end
time of the first time window and the end time of the third time window are the same. The UE
conducts monitoring of the third radio signal in a time interval between the start time of the first
time window and the time domain resource occupied by the second radio signal, but does not

detect the third radio signal. The third radio signal is transmitted after the second radio signal.

[353] In one subembodiment, the base station does not transmit the third radio signal in the
time interval between the start time of the first time window and the time domain resource

occupied by the second radio signal.

[354] In one subembodiment, the second radio signal is used for determining a second
antenna port group, an analog transmitting beam used for forming the second antenna port

group is used for transmitting the third radio signal in the third time window.

[355] In one subembodiment, an analog receiving beam used for receiving the second

antenna port group is used for monitoring the third radio signal in the third time window.

[356] In one subembodiment, the first radio signal is used for determining a first antenna port
group, an analog receiving beam used for receiving the first antenna port group is used for
monitoring the third radio signal in a time interval between the start time of the first time

window and the start time of the third time window.

[357] In one subembodiment, a time domain resource occupied by the first radio signal is the

start time of the second time window.

[358] In one subembodiment, the start time of the second time window is equal to the time

domain resource occupied by the first radio signal plus an offset.

[359] In one subembodiment, a time domain resource occupied by the second radio signal is

the start time of the third time window.

[360] In one subembodiment, the start time of the third time window is equal to the time

domain resource occupied by the second radio signal plus an offset.
[361] Embodiment 7

[362] Embodiment 7 illustrates an example of the multi-antenna related transmitting and
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receiving of a target radio signal and a third radio signal, as shown in FIG 7.

[363] In Embodiment 7, a first transmitting beam is used for transmitting a target radio signal,
and a first receiving beam is used for receiving the target radio signal; a second transmitting
beam is used for transmitting a third radio signal, and a second receiving beam is used for
receiving the third radio signal. The transmitting direction of the first transmitting beam is
different from that of the second transmitting beam, and the receiving direction of the first

receiving beam is different from that of the second receiving beam.

[364] In one subembodiment, the transmitting beam is an analog transmitting beam, and the

receiving beam is an analog receiving beam.

[365] In one subembodiment, an analog beamforming vector is applied to a phase shifter of a

radio frequency circuit to generate an analog beam.

[366] In one subembodiment, the UE conducts a channel measurement of the target radio
signal, and the result of the channel measurement is less than a target threshold; the UE
transmits a first radio signal, and the first radio signal is used for determining the second

transmitting beam; and the UE monitors the third radio signal using the second receiving beam.
[367] Embodiment 8

[368] Embodiment 8 illustrates an example of a structure block diagram of a processing
device in a UE, as shown in FIG 8. In FIG 8, the processing device 800 of the UE is mainly
composed of a first receiver module 801, a second transmitter module 802, a third transmitter

module 803, and a fourth receiver module 804.

[369] In Embodiment 8, the first receiver module 801 receives a target radio signal, the
second transmitter module 802 transmits a first radio signal on a first channel, the third
transmitter module 803 transmits a second radio signal on a second channel, and the fourth

receiver module 804 monitors a third radio signal in a first time window.

[370] In Embodiment 8, a measurement for the target radio signal is used for triggering the
transmission of the first radio signal and the second radio signal; a time resource occupied by
the first radio signal is used for determining the start time of the first time window; and a time
resource occupied by the second radio signal is used for determining the end time of the first

time window.
[371] In one subembodiment, at least one of {the first radio signal, the second radio signal} is
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used for determining the multi-antenna related transmitting of the third radio signal.

[372] In one subembodiment, the first radio signal and the second radio signal together are

used for determining the multi-antenna related transmitting of the third radio signal.

[373] In one subembodiment, the first channel is a first type of physical layer channel, the
second channel is a second type of physical layer channel, and the first type of physical layer
channel and the second type of physical layer channel are two different types of physical layer

channels.
[374] In one subembodiment, the first channel is a physical layer control channel.

[375] In one subembodiment, a time domain resource occupied by the first radio signal is
used for determining a second time window, a time domain resource occupied by the second
radio signal is within the second time window, and the second time window is within the first

time window

[376] In one subembodiment, a time domain resource occupied by the second radio signal is
used for determining a third time window, and the end time of the third time window is the end

time of the first time window.
[377] Embodiment 9

[378] Embodiment 9 illustrates an example of a structure block diagram of a processing
device in a base station, as shown in FIG 9. In FIG 9, the processing device 900 of the base
station is mainly composed of a first transmitter module 901, a second receiver module 902, a

third receiver module 903, and a fourth transmitter module 904.

[379] In Embodiment 9, the first transmitter module 901 transmits a target radio signal, the
second receiver module 902 receives a first radio signal on a first channel, the third receiver
module 903 receives a second radio signal on a second channel, and the fourth transmitter

module 904 transmits a third radio signal in a first time window.

[380] In Embodiment 9, a measurement for the target radio signal is used for triggering the
transmission of the first radio signal and the second radio signal; a time resource occupied by
the first radio signal is used for determining the start time of the first time window; and a time
resource occupied by the second radio signal is used for determining the end time of the first

time window.

[381] In one subembodiment, at least one of {the first radio signal, the second radio signal} is
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used for determining the multi-antenna related transmitting of the third radio signal.

[382] In one subembodiment, the first radio signal and the second radio signal together are

used for determining the multi-antenna related transmitting of the third radio signal.

[383] In one subembodiment, the first channel is a first type of physical layer channel, the
second channel is a second type of physical layer channel, and the first type of physical layer
channel and the second type of physical layer channel are two different types of physical layer

channels.
[384] In one subembodiment, the first channel is a physical layer control channel.

[385] In one subembodiment, a time domain resource occupied by the first radio signal is
used for determining a second time window, a time domain resource occupied by the second
radio signal is within the second time window, and the second time window is within the first

time window.

[386] In one subembodiment, a time domain resource occupied by the second radio signal is
used for determining a third time window, and the end time of the third time window is the end

time of the first time window.

[387] The ordinary skill in the art may understand that all or part steps in the above method
may be implemented by instructing related hardware through a program. The program may be
stored in a computer readable storage medium, for example Read-Only Memory (ROM), hard
disk or compact disc, etc. Optionally, all or part steps in the above embodiments also may be
implemented by one or more integrated circuits. Correspondingly, each module unit in the
above embodiment may be realized in the form of hardware, or in the form of software function
modules. The present disclosure is not limited to any combination of hardware and software in
specific forms. The UE and terminal in the present disclosure include but not limited to
unmanned aerial vehicles, communication modules on unmanned aerial vehicles, telecontrolled
aircrafts, aircrafts, diminutive airplanes, mobile phones, tablet computers, notebooks,
vehicle-mounted communication equipment, wireless sensor, network cards, terminals for
Internet of Things, REID terminals, NB-IOT terminals, Machine Type Communication (MTC)
terminals, enhanced MTC (eMTC) terminals, data cards, low-cost mobile phones, low-cost
tablet computers, etc. The base station in the present application includes but not limited to
macro-cellular base stations, micro-cellular base stations, home base stations, relay base station

and radio communication equipment.
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[388] The above are merely the preferred embodiments of the present disclosure and are not
intended to limit the scope of protection of the present disclosure. Any modification, equivalent
substitute and improvement made within the spirit and principle of the present disclosure are

intended to be included within the scope of protection of the present disclosure.
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Claims
WHAT IS CLAIMED IS:
1. A method in a User Equipment (UE) for wireless communication, comprising:
receiving a target radio signal;
transmitting a first radio signal on a first channel;
transmitting a second radio signal on a second channel; and
monitoring a third radio signal in a first time window;

wherein a measurement for the target radio signal is used for triggering the transmission of
the first radio signal and the second radio signal; a time resource occupied by the first radio
signal is used for determining the start time of the first time window; and a time resource
occupied by the second radio signal is used for determining the end time of the first time

window.

2. The method according to claim 1, wherein at least one of {the first radio signal, the second
radio signal} is used for determining the multi-antenna related transmitting of the third radio
signal; or, the first radio signal and the second radio signal together are used for determining the

multi-antenna related transmitting of the third radio signal.

3. The method according to claim 1, wherein the first channel is a first type of physical layer
channel, the second channel is a second type of physical layer channel, and the first type of
physical layer channel and the second type of physical layer channel are two different types of

physical layer channels.

4. The method according to claim 1, wherein the first channel is a physical layer control

channel.

5. The method according to claim 1, wherein a time domain resource occupied by the first radio
signal is used for determining a second time window, a time domain resource occupied by the
second radio signal is within the second time window, and the second time window is within the
first time window; or, a time domain resource occupied by the second radio signal is used for
determining a third time window, and the end time of the third time window is the end time of

the first time window.
6. A method in a base station device for wireless communication, comprising;

transmitting a target radio signal;
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receiving a first radio signal on a first channel,
receiving a second radio signal on a second channel; and
transmitting a third radio signal in a first time window;

wherein a measurement for the target radio signal is used for triggering the transmission of
the first radio signal and the second radio signal; a time resource occupied by the first radio
signal is used for determining the start time of the first time window; and a time resource
occupied by the second radio signal is used for determining the end time of the first time

window.

7. The method according to claim 6, wherein at least one of {the first radio signal, the second
radio signal} is used for determining the multi-antenna related transmitting of the third radio
signal; or, the first radio signal and the second radio signal together are used for determining the

multi-antenna related transmitting of the third radio signal.

8. The method according to claim 6, wherein the first channel is a first type of physical layer
channel, the second channel is a second type of physical layer channel, and the first type of
physical layer channel and the second type of physical layer channel are two different types of

physical layer channels.

9. The method according to claim 6, wherein the first channel is a physical layer control

channel.

10. The method according to claim 6, wherein a time domain resource occupied by the first
radio signal is used for determining a second time window, a time domain resource occupied by
the second radio signal is within the second time window, and the second time window is within
the first time window; or, a time domain resource occupied by the second radio signal is used
for determining a third time window, and the end time of the third time window is the end time

of the first time window.
11. A UE for wireless communication, comprising:
a first receiver module, to receive a target radio signal;
a second transmitter module, to transmit a first radio signal on a first channel,
a third transmitter module, to transmit a second radio signal on a second channel; and
a fourth receiver module, to monitor a third radio signal in a first time window;
wherein a measurement for the target radio signal is used for triggering the transmission of
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the first radio signal and the second radio signal; a time resource occupied by the first radio
signal is used for determining the start time of the first time window; and a time resource
occupied by the second radio signal is used for determining the end time of the first time

window.

12. The UE according to claim 11, wherein at least one of {the first radio signal, the second
radio signal} is used for determining the multi-antenna related transmitting of the third radio
signal; or, the first radio signal and the second radio signal together are used for determining the

multi-antenna related transmitting of the third radio signal.

13. The UE according to claim 11, wherein the first channel is a first type of physical layer
channel, the second channel is a second type of physical layer channel, and the first type of
physical layer channel and the second type of physical layer channel are two different types of

physical layer channels.
14. The UE according to claim 11, wherein the first channel is a physical layer control channel.

15. The UE according to claim 11, wherein a time domain resource occupied by the first radio
signal is used for determining a second time window, a time domain resource occupied by the
second radio signal is within the second time window, and the second time window is within the
first time window; or, a time domain resource occupied by the second radio signal is used for
determining a third time window, and the end time of the third time window is the end time of

the first time window.
16. A base station device for wireless communication, comprising:
a first transmitter module, to transmit a target radio signal;
a second receiver module, to receive a first radio signal on a first channel;
a third receiver module, to receive a second radio signal on a second channel; and
a fourth transmitter module, to transmit a third radio signal in a first time window;

wherein a measurement for the target radio signal is used for triggering the transmission of
the first radio signal and the second radio signal; a time resource occupied by the first radio
signal is used for determining the start time of the first time window; and a time resource
occupied by the second radio signal is used for determining the end time of the first time

window.

17. The base station device according to claim 16, wherein at least one of {the first radio signal,
the second radio signal} is used for determining the multi-antenna related transmitting of the
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third radio signal; or, the first radio signal and the second radio signal together are used for

determining the multi-antenna related transmitting of the third radio signal.

18. The base station device according to claim 16, wherein the first channel is a first type of
physical layer channel, the second channel is a second type of physical layer channel, and the
first type of physical layer channel and the second type of physical layer channel are two

different types of physical layer channels.

19. The base station device according to claim 16, wherein the first channel is a physical layer

control channel.

20. The base station device according to claim 16, wherein a time domain resource occupied by
the first radio signal is used for determining a second time window, a time domain resource
occupied by the second radio signal is within the second time window, and the second time
window is within the first time window; or, a time domain resource occupied by the second
radio signal is used for determining a third time window, and the end time of the third time

window is the end time of the first time window.
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ABSTRACT

A UE receives a target radio signal, transmits a first radio signal on a first channel,
transmits a second radio signal on a second channel, and monitors a third radio signal in a first
time window. A measurement for the target radio signal is used for triggering the transmission
of the first radio signal and the second radio signal; a time resource occupied by the first radio
signal is used for determining the start time of the first time window; and a time resource
occupied by the second radio signal is used for determining the end time of the first time
window. The application of the present disclosure can make full use of the allocated aerial
resources, and improve the utilization of the aerial resources configured to transmit a report

request that is determined autonomously by the UE.
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effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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RO B BEHAZ I T H . VR45, nT g skide 4%, oD e el e 2e
B E SR AR N AT UE201 RRAREN G 1T 6. BBEIIT.

WWHHIG. BRIt Mot BaRE . LERRE . LLRIMGERE.

RS E . AT . ANZ . %, ok, 4. T
Frbl. HPAREE #Bah% i 25 5 i sl A e A AR . gNB203 it
S1/NG $2 I'13% 4% 51 EPC/5G-CN210. EPC/5G-CN210 4.4 MME/AMF/UPF 211+

H: ', MME/AMF/UPF214 . S-GW(Service Gateway, Ml 2% %)212 DL A&
P-GW (Packet Date Network Gateway , 23 ZH % ¥ W 2% B o< ) 213 .

MME/AMF/UPF211 /& ALBH UE201 5 EPC/5G-CN210 22 ) fRIA5 A 45 thi 4 aki .

KAk b, MME/AMF/UPF211 @t R MERE Bl A ) TP (Internet
Protocal, KIHRFMIEM) (&l S-GW212 143k, S-GW212 [ & 443
P-GW213. P-GW213 $&fit UE [P Hbhk/rPl LA e Dihg. P-GW213 J4:4% 2K
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FEMIIR S5 2300 RIRFMIIRSS 230 A4z 1 i 4 N D RE N B O 55, HoAgk]
ALRG DR . NI . IMS (IP Multimedia Subsystem, IP ZUA TR 40)
F1PS sFimikss ( PSS ).

VEN—ASSitaf], IR UE201 Xof N A H 5 v it FH P 4%

VEN—ASStE], Tk gNB203 Sof N A FH AR b (1) ik 33l

YEN—AN s, FTiR UE201 SCFF £ RERLH .

VEN—AS S, BTk UE201 32 FRA 4Bl st 7Y

PR AN, Ik eNB203 S5 2 K Lkth i

VER—A S, ATk gNB203 3 REAHLL ik st 7Y

SE ] 3

SR 3 st T AR B A S AN FH P P R P T G 2R B U
KR St 49 i) s 7 B, Bl 3 s e B 3 AR T W 1 FH ) ~F- i R 42 1)~
[ 1) TE 28 P B AR (R S it 49 ) s s B, B 3 AN )2 o T D P e
(UE) FILuliess (gNB 8L eNB) HJGZR AP 2 M: 2 1. )2 2 Fl2E 3.
JA T CLL ) S AR ) 2 HoSjiti 45 Fh PHY (B 15 S AL BRI fE . L1 JAAEA L
BN PHY301. 22 2 (L2 J22) 305 £F PHY301 2 F, H. A i7i@id PHY301 £ UE
5 gNB Z IR EERS . B )i, L2 )2 305 1Ud5 MAC (Medium Access
Control, WEAIEAFEH] )2 302. RLC(Radio Link Control, JGZR%EE%
JZ8E ) T2 303 F11 PDCP (Packet Data Convergence Protocol, 47#H.
BP0 1 )2 304, X881~ )2 21k T- 28] 1Y) gNB Ak . B AR A KR,
1 UE n] BATAE L2 )22 305 < A1 i), Adssel -l i) P-GW
AT 2% )2 (g, TP J2) Il T80 ) —ufs (9, ity UES RS 4%
SREEE) RN JZ . PDCP 1-)2 304 e fitANH) Jo 2R 7K 45 5 18 45 1 2 7] 1K)
LS . PDCP 122 304 AL T B2 Bl A0 A Sk J 1 4 LUk -b TG 2k
HOACSIE AT, I s Bt i fe gt 22 A, BLAGR AR gNB 2 [H] %) UE
(IR X R 22 3 FF. RLC 1+)2 303 $efit i) 2 B i 7y BRI R 4135, £k
HeP A () 9 A S AR B B 1) S HE P AN BT HARQ 385 511 G 7 F2 A
MAC 1 )2 302 $efitiZ 4 555 1E 2 n 10 2 i 5 H - MAC 1 )2 302 i 1 B3 /E
UE ZTa] 53 it —AN /N P8 Rl e 28 e 2030 (1 dn, BB o MAC 17)2 302
5T HARQ #4E o AEFEHI V- 1hivl, -1~ UE A1 gNB [ a2k i Blp i 2 A )
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PIELZ 301 AT L2 J2 305 KRB AR ], AR AT HI TP -1 1 (A5 3k R 4
hifg. #HH e ads )2 3(L3 )2) P RRC(Radio Resource Control, G
R PR E]) T2 306, RRC T-)2 306 f o131 oLk Bt Ys (R, JoZk v 7K
%) HASEH gNB 5 UE 2 [A] ) RRC A5 2 KM E i)z

YEN—A9gtafs], BB 3 it e ZR Uil 2 ad A i R K ) ik
o

VEN—ASStifs), B3 v it o 2R W i 2y i FH 1A HR i o 1) ity 14
o

VEN A0, AT b TR H bR IS 245 5 A2 T TR PHY301 .

VEN—AS2tifs], A R iR 25— o 25 5 AR BT Tk PHY301 .

VERN—ASSiAs], A FRG R BT IR 28 R 245 5 AR e T Frid PHY 301 .

VEN—ASStiAs], A FR G T R IR 2 — e 245 5 AR e T ik PHY301.

L] 4

SIS 4 s T AR A AS FR U R A Sk e e R g e HH P s R s =
Wb 4 Froas. B 4 AR 25 B UE450 JHA5 1) gNB410 RIHERK] o

(EREN B (4100 vpaf DA FRfEfil s /AL BRAE 440, 4 443, f71ifi
w430, PSALERES 412, KRUFAEFREE 415, MIMO A UFALFEES 441, MIMO
Kol a4 442, KOs/ 416 FIRZKE 420,

{EH e g¢ (UE450) vhal LA Gyl 5 /AL BRAS 490, f7-fifidy 480, %
Pt 467, KRUFTALERES 455, FRNALPRAS 452, MIMO A& HFALFRESE 471, MIMO
Kol & 472, KRGS a8 /04 456 FIRZE 460.

(E NS, SIERHEARE (4100 A5 RMIALEL o] BLALFE

— L2 RAPEE A3/ AL EL A 440, FEH1 S / ACPESE 440 A KR4

I A0y B R AN S Y DL S AL A0S 0 2 T 1 22 8 5
SR, SRS T i RS ) L2 2 Bs el
DU 5 B vk il 45 L, 49 W1 DL-SCH(Down11ink Shared Channel,
AT EAFE D

- Py / ALPRES 440 ] S5APAERE T D RN B A7 it 4 430 AHOCHEK.

A-ftids 430 n] LTS nf 3 2544
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Pl g / AP S 440 AW E 2 443 AL R, JH R 443 T
JEE S AL A T SROT IR 2% T 20, P o B 4 S s P il 4/ Ab PRy
440;

il ay/ AL EEEY 440 KL EL A 412 %) BAT NI4T AL BRAT 2 (1K)
KN AT RILE RS BAL b R O AL PRES 415,

RSFAEERES 415 Eallcds il 4/ A ER A 440 1045 b, ST
L1 )2 (R B2 1 25 i o RO A PR D e S gt . A2 24, gt
VAT T2 da i) /2 A A B2 B 4E 4 (46 PBCH, PDCCH, PHICH,
PCFICH, ZA5 ) A

MIMO A S AL BEAS 441 X B 15, P 5l 545 5 155 5 il AT
AL EE CLban 2 R Wignhs, Horp i), f i s 5 2
KIS A 4165

MIMO % S AL BEES 441 fa HH ABEH0L A 328 Il ARG A4: ) e 2 R S0 4 4165
KT 416 JHTH MIMO A WAL BEES 441 PEOLFIIEANFAT 5 55 el b
B SR e R ER 420 RO 255 TN A 416 XT3 H AT
ST RAE AL PR B 2% FERFHE St BRI 416 X% H
FERFEGLIEATHE 2D AL B CLE anBomiil e, 80K, 1LiE, ARBaE)
RN NATAS s B IE B I A A ) 4% 416 rhlEAT AR P

E N ATA s, SR ks (UE450) A4 R HAL B AT DAY 45 .

PR 456 JH KRR R 2R 460 F2IC I S A0S 5 8% H sl St e 5 o
L5 MIMO Al 8 472 IR O 2R A 4 i 48 456 H il A7 Ab BE s
MIMO Al % 472 -1 MW &% 456 $2UA 21 (K4 5 1247 MIMO A,
NFECAL PR A4S 452 PEALZE T MIMO Kl J 1) 3 7 A5 45

MIMO Il 2 472 iy Hh A FFe S AR 1) B 42 P2 Uc 4% 4565

PLUR AL PR S 452 St T L1 2 (HI, PELE) i8IS S e lioak 2
INREALFR AL . MRAZ S, M S PR RN B2 42 th A 2 PR H 45
P g% / ACTE S 490 SR AL B EE 452 fan D 1 Eb R, etk
40 firtss . oy BOB BRI HE Y DL OE B S AR5 18 2 18] ) 2
PR S,  R St 1 R P TR T L2 )2 P
Ay / ACPEES 490 v S AE G AR R H i A - it A 480 AHOCHK .
A-fti#s 480 n] LA TSN il i3 2544 5

22

97



2017106863304

20170811

W R B

— PElgy/ AL ERES 490 KA ALBEES 455 XF FAT AR AT AL ERAS 211
Ko N AT RIS A SR AL BB 45 BRI AL PR 4 452,

ASHHAE R H bR JCZRAT g A AR B A 415 AE e MIMO A5 Ab BR 4%
441 KPR AEERES 415 F i (P AT H bR JGLRAS 5 A DG IR Ak a5 5 ik T 2 K
LR TIGMAD o A I A% 416 K5 MIMO A S AL BE 3% 441 ALK IENT T 5 4 e sl S 4
5%, TR I D A, 2t 2k 420 AU 250 2I0Es 456
IR 460 Balk, AT U BEARC AR, 1S BRI PTIR H bR GRAS AT
RIS UG T, IS 745 S PR R4S MIMO A48 472, MIMO Al &%
472 X N A 456 BRI IAE 5 14T MIMO Kl o B2 AL BE2Y 452 X7 MIMO
Rl o 472 Farh (R A1 A5 5 3E AT 5 1E I & .

A S SO A il e A AR BEES 415 ZE . MIMO AU Ab B AR
441 KPR SR ERES 415 Fn i P PTIR 2 = JRLRAS 5 M ORI Ak a5 S ik T 2 R
L8 P o A I 2% 416 5 MIMO A& ST AL PSS 441 FEA AR FE NPT 5k e pl 5 A
55, TR I D RO A, JfR2e i KRR 420 T 25 o 0Mas 456 ¥
TR 460 Balk, AT BAUEANC A, 1S3 BRI PTIR ZE GRS AT
RIS IUE T IS eIk iv A5 S PR IR 45 MIMO A48 472, MIMO Al &%
472 X N A 456 FRIACRI S 5 1E4T MIMO Kl o B2 AL FE2Y 452 %) MIMO
Rl o 472 Frh P 6155 5 AT AL BRI B TR ZE LR fE 5.

VEN— At ), WAL PSS 412 MITIR S 2 5 b BB T Ik
B GERAG T 2 R G RGOS I, g TR il 2 /AL B 48 440
T Ik Bl A AL BRES 415 FITMIMO AU AL BEES 441 A& IB45 K0T 28 416 X prid
B S JCERAT T AT RN A R Il A Y

Ve — A St f], FEUAL IR Es 412 MPITIREE — RS SRR 5 — 6
LRA5 S PRI BT IR 28— JoLR A5 5 2 KRR MI G IR R IE MG B, # TR
Pl e/ AL BEAY 440 IR PR A B A FEES 415 K1 MIMO A AL PRAS 441 1436
YR A 416 X PTIREE = IOZRAE S BT BN A 1% I I R .

e AT S, S dess (UB450) A7 R MALBE ] DAL 45

— BUn 467 St 2B gy A B AS 490, FEEE / ALBEEY 490
RO S R4 e . Aoy BOE s fE Hiefy DGR i S5 5 1E 2
) Z i S R, RSt -1 F 7 P A il - i 1) L2 )= B
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B b b ay DURLFS i nl o S S, g UL-SCH (Uplink
Shared Channel, FATIL72 510 );

il gy / ACELES 490 N S A- Al R T ACHD R B P A7 it s 480 A1OCEK -
A7-fitids 480 n] LT SEAL nl i 2544 5

P/ AL FEE 490 KPR ER A 452 X AT R AT AL BEAT 20 (1)
K AT R IEIIF S DAL BB 25 R B AL B2 455,

RHAEER A 455 Eellcha il 4/ A ER A 490 14 LhRr i, St T
L1 )2 (U B2 1 25 i o RO AL PR D e 4 gt . A2 24, gt
A Dyl /o Be AN B2 45 S 2 (6345 PUCCH, SRS(Sounding
Reference Signal, fRIMNZSHFAE5)) s,

MIMO AU AL EESES 471 X B 755, #5575 B 255 5 15 5 k17
AR PE CLban 2 R Tidmty, Bor-p O, i s 5 =
KA 4565

MIMO A5 AL B 471 % HH AR DL A 328 i AT Ik 23 ) e 42 A S 4 457
RS 456 FHF8 MIMO A WAL BEES 471 PEOLIIENAAT 'S 55 e e S
B SR E R ER 460 KT 255 TN U4 456 X1 H T AAT
FUIAT RAE AL PR B 2% [ FERFAS St BEANS R A 456 X
FERFEGL AT HE 2D AL B CLE an ol e, 80K, 1LiE, ARBaE)
320 FATAS 5 o BELACIE A IR AE A ) % 456 vRlEAT AR B

LB LATA Y, SR B sy (4100 A7 RAYALHL AT LAY 4E -

PR 416 TR I R Ze 420 FSC I B A0S o B e sl Sk e A5 o
L5 MIMO Al 28 4425 IR A 2 AR i 48 416 Hidk A7 Ab BE
MIMO A6 il #% 442 FH T U ES 416 42053 45 S 13547 MIMO A6,
NBLNAL B8 442 FEOELE L MIMO K J5 (K75

MIMO 5l 2 442 fay A Fze S AR 1) B 42 22 UAC 4 416
PLRACELES 412 920t T L1 )2 (BRI, ELED) iR o il sk B
IHREADSR AN . RAZ S B Mt DR RN B2 42 A 2 PR 45
P 2% / ALPLES 440 NN AL FE S 412 vt 1 ERAR IR, POk
40 firtss . oy BOB BRI HE Y DL GOE B S AR5 18 2 (R ) 2
PR S,  RSIt 1R P T R T L2 )2 P
Ay / ACPEES 440 0] SAEETE AR R H D A -t 430 AHOCIK .
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A-fitids 430 ] LTS nl i3 25044
— PR/ AL ERDS 440 KA ALBEEY 415 XF N AT AL AT AL ERAS 2 1Y)
X AT RO PG AL R A B FE Ay 4125

ASHIE TP RS — JE LR ol A S AR BB 455 AR . MIMO A S Ab B %%
AT1 KPR A ERAS 455 Fa B (K T IdR 28 — TGRS 'O AH DG IR a5 ik T 2 R
LR TIGMA o A IFT 2% 456 K5 MIMO A S A BEB% 471 AL I SE 75 5 4 4 sl S 4
5%, TR I D A, JfR2e i 2k 460 AT 250 2ICES 416
I RER 420 $2U, AT BRI IR, 19 BRI TR 2E — G &Rf5 Y
RICAIE 5, R LT S e kg MIMO Kl &% 442, MIMO Aol 4%
442 XF N A 416 BRI IAE 5 14T MIMO Kl o B2 AR BEEY 412 X MIMO
Rl 25 442 Firh R A A5 5 b AT AL BRI B PTIRZE — B A5 5.

ARG RS T OCARAE il e A AL B 455 AR . MIMO AU AL B
AT1 KPR TAEERAS 455 fanth K PP IR 28— TR 25 5 AH QIR L a5 S ik T 2 R
LR TIGMAL o A I A% 456 K MIMO A S A EE 3% 471 $E AL I IEA7 A5 5 55 4l S 4
155, AR I D A, JfR2e i K2k 460 AT H 250 2IES 416 ¥
THLERZR 420 B2U,  BEAT BRI AR, 79 BRI TR 2E B S S A
RICIAIE 5, IR LS 5 e fihas MIMO Erdll#s 442, MIMO Ao il %
4@%M&&%4%%Wﬂ%ﬁvLﬁmm#%J%Wi@%mmﬁmm
Rl 2 442 Fanh R a5 5 AT AL BRAS B PTIR ZE R ER S Y

ﬁﬁ#l*mwuﬁﬁm%oﬁﬁﬁﬁ.%&*A&ﬁ%u&§¢~
Miftdy, IR 2 — NP ds R T SRR P AR s BTk 22— AN 17 fi
AT IR TF TR P ACHD B i Bl 5 T IR b AN Kb s AT A, BTk
UE450 J8 20 W HIR GRS ', /258 — {518 BARIES — &5 5, /¢
A RRIRE OGRS T, A I TR Y RIS LR s o,
BT BT IR H AR JCZRA5 5 0Dt 4l FH Tk & BT il 28 — G 4845 o FI TR 28 — G
A5 S A% s PTIREE — JGZRAS 5 B o P BRI i) B 905k P 10 e P i 28 —
I T) i (PRSI 205 BT 268 = JG 2R A5 5 Fr i FH BTN ) 2 gl FH 1 0ff o2 i ik
e N IR EZ SRR

YEN—AsLhitf], Fridk UE450 (W4G: — P i i 5L n) s ds R 7 1)
AEfitids, TR TH AL A S48 R A th 2 b — AN A PSR PAT I = A 4
FTIR AN QLFE: FEWCH bR IJCERAS ', AR 518 bRIES — RS 7, (E2H
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AT BROETE RRAE T, AR I A N I S SRS, M, &
XF TR H AR JCZRAT 5 (P e FH -1 il A T IR 28— RS 5 R T IB 28— 48
G RIE s FTIRES — G ERAS 5 T o5 RIS ) A P T A g BT IR B 1)
()T RS GBIy 25 FTIR 26 G ZRAS o BT of P PR IS i) 5 st FH T Mt o P ik 265
IS TR)E P& ) Z)

VERN—Asitifl, Frik gNB410 2E B AU HG: /b — PN PREs L L &b —
My, IR 2 AN B FR T SRR P ARD s rik 2N 17 1
AFTFT IR THA MRS P ACAD Y B R 5 TR 2 /b — A b B Es — A . BTk
gNB410 Je & 4/ Kk HARGERAS o, /258 — {518 FHRCs — L& (E ', /&
AR NGRS RERAE T, FEEE I TR N RIS GRS Y, o,
EIXS BT iR H AR TC 2R AT 5 0D 1 4l FH Tl & BT 28— Je A5 5 AT 28 — 6
A5 TIAOE s PITIR B8 — JRZRAS 5 BT o FH R N Tv) B U4 FH T e BT iR 25—
I T) B (R RS AR I 2205 T 285 TG 2R A5 5 o of FH BV ) 5 5k FH 10 e P ik
S I ) 2N 2

VEN—AsZitifs], Frik gNB410 BLh: — Rt 5L AT S48 A F /3 (1
AEAE A, IR TH L AT B4R R e A 22— AN R BREARRAT I AR B
PR A ECAG: KIX HAR GRS T, /55 818 B4Rl — B8 5, /258
AR FARNCE RS T, AR I A N RE S SRR S, b, &
XFRIT IR H bR TG 2R AT 5 1000 B4l FH - fi oA BT i 55— LR AR 5 FIAT IR 28—~ o 2k
{55 WK% PTIREE — JG 25 5 Fr o5 FH RIS [) B3 Y5t FH 3 10ff g Tl 25— B
(0] E PGB ) 25 T IR 26 G ZRAS 5 BT of P RIS ) 5 st FH T 1iff o P ik 255
IS TR &) Z)

YEN—ASZitif], UE450 X NAS HUG v 1 P 3 4%

VEN—AS S5, gNBA10 % WA H i vb (i kst o

VEN—ASS2jtifsl, KOFACFNES 415, MIMO A 5f 2% 441 MR S48 416 %
T RIEA TG R (1 H AR G415 ' -

VERN—ASs2tif], RS 456, MIMO il 2% 472 FIHZU AL 2% 452 %
FH T BCAS G5 o ) H AR G 2R A5 5

VE—ASStifs], KA PRES 455, MIMO AU 2% 471 1R B 4% 456 %
T RIEAR RGP 2 RS 5.

VRN A, PEUCHS 416, MIMO Kl #% 442 FIHEW AL FEES 412 4
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ARG TR e — B85 5 -

VEN— ANt KA PR ES 455, MIMO AU 2% 471 FA B 4% 456 %
T RAIEA TG 28 e85 5 -

VE— ANt 42 0Ces 416, MIMO K il #% 442 FI2UA AL FE 2% 412 %
T A G Th 28 e85 5 o

VEN—AS T2, KRETACFEEE 415, MIMO A Mt#s 441 Rk S 4% 416
B T AIEAS G R — GRS o

VEN—AS TS, $EUces 456, MIMO Ko il #s 472 FIHEWAL B2 452
B T RCAS R T R =GRS .

SEHE] 5

SR 5 R TR B A HE (AN R A S AR I R B, Wi 5
e BB 5 v, JEEh NI J& UE U2 AR SS /N IX B 4 F7 kst

XF T 2Rl N1, /B8 S11 vh ki HARGLRs 5, 7B S12 vhfisy—
SIE FARWBCE - oS S, AP R S13 AR S R RS S,
{EDHR S14 /e — I [A) B N R IR — o215 5.

X1 UE U2, {rB8R S21 vhEal H AR GERAE Y5, (D3R S22 iyt
{518 FRIREE — BERAS S, A0 08 S23 R8s — 51l RIESE Bk 1ES,
TE YR S24 vRAE A — IS TR N I 20— JE 2R 45 5 -

TESHA] 5 vh, &1 BT IR H AR E 2R A5 5 1 &gk U2 - TloR b 2 —
JCERAS S RIPTIRZE — GERA5 5 IR IE s ITIREE — JGZR A5 5 Br o FH (R 1) %
PR N1 R U2 FH T BT IR 28— I IR g (R AR I 25 T 288 G445 5
5 PRTESE TR 328 Wit FH T N R U2 A a2 T o 55— N o) 8 1R 2B 2]

ERN—ATsLitinl, (ks —BRME Y, ridsE LR E S hE
A AN T N B PR 2 = JE 2145 5 10 2 KRR DG Kk

VERN AT S, Pk — RS 5 FIETIRZE B 2R15 5 3 [Hlgk N1
FHTFHf e TR 58 IR 2RAT 5 11 2 KRR G R i%

VERN AP, FrREs (S A B2 518, ks
TATRIE SR AN R ARG 1E, FTIREE - B A R T IR B R
PR 18 & W 2BAS R ) B 25 18

VER—AT 5L, PR s — {518 & — M RS filE1E .
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VER—AS 152t PR 55— JGZRAs 5 B i IR I I 25 st gl N1 A0 U2
FH e 58 i Tl IR 28 G 2RA5 5 BT o FH PR IR 3 8 5L I 3 248 s
I 2 N IR EE N 1) B AE BT IR 26— ) i) i 2 N &

YER—AS T2t B 25— JGZRA5 5 B i FH IR I B B2 st gl N1 A0 U2
FH Tl 55 =TI, IR 20— [a) B (1) 2 1B ) 2] oo 255 — 1o Tm) 5 1R 2%
1R 2

ARG, IR T2l RE AT 415

S 6 9 T I AT, SN TGRS T, W 6
71N o

TESTHE) 6 b, S5 TELRAE IR (T N B P T 4 e
ﬁmt#mﬂ,%~%%ﬁqﬁﬁmmMWﬁWW%%%ﬁ%rmmim
LU 220 40 IN ) AR AAI 205 9TS 55 I ) 6 PR I 2R M [
*%e%%Eﬁ%ﬁ%mﬁﬁﬁﬁfﬁ*%:ﬁ@nwo%@%~ﬁ@i
RV 1IN 200 5 97 R 505 < I TR T2 1 AT e 7 46 4 TR0 I i)
B AR U I 20 B PR 30— A2 9T ok FRINT 8 U8 2 0 D 1= 1
WSS = GRS, AP AT AT S TR S = SRS . R = Ak
(5 SAEFTR S LR A5 0 2 5 Sk

VA TSHEA, s AT AR A N i 7 0 20 5 7 2
SR T P TR SR 2 ) FROI T B A S R

Py AS TS, A ISR SR P T A LRI 4L
FE T TR 45— 200 1L 1 B0 3% o i P 1 3k 535 e I 7 P
LR T

PR A TS, P07 R 5 — R 2 1 AL AR S e b
FE 6 97 ik 55 = I 7 A0 03k 505 = T A

Pk A T, RS ISR SR TR A KLk 4L,
FH T BSR4 11 2L ) D B ke e R e FE) 1 ik 505 I 7 1
SR I 281 738 515 I T 7 £ 2 G 2202 T B i L 0 iR =
AR

Pk A TSR], RS TSR S PRI B AL TR 2
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[) T (R EC G TS 22

VEN A TSIz iti ], P a2 I el i (RS AR I 255 1 I ad 25— Jo 24
S I S IO B A

N — A?*mw,%*%;%%%%Eﬁmﬁﬁﬁ%%%ﬁﬁzﬁ
[F) B (KBS Afi I 20

VEN A TSIz ti], P ad 25 = I 1A i (RS AR iy 2025 1 PIrad 25 e 264
s R S B PN LA A%

SEHER] 7

S 7 ) T H AR ICERAT T RIS S ERAT S 2 KRR I A R
U, Wb 7 B

LESE] 7 v, B RIEOR ] T AROE H bR TGRS o, SR — Rk
WA T BT IR HARTGERAS Y55 B8 ROR IO T AR 28 e 45 ',
B R R T RROITIR B SRS T . TR — RIEIOR I R I TT
AN ) T PIT I 28 A IR P A, TR 28— B USC oA B2 ST T AN ) T i i 2
— RPN

VEN A T2, T Id A 3% I S B A I, T IR B A e A
PR SIS,

VER— AN TS, AL R 2R 1) e gl 4/ P 1 S0 0 v 2% 1) 2 A s 7
JSAR AL K

VER AN TS, FH 7 B A 60 IR H AR JG 2845 5 3E 4745 1 il &
FIT IR AT TE W 5 (1 45 AR T H AR B s PriR HH P S I3 — B &f5 5, B
ﬁ%*%%ﬁﬁﬁﬁ$%mﬁ$%éﬁﬁ&ﬁ,%*%FW%@%%:%
WAL oA B O T 3R 25— TG 4RA

SKHEf] 8

S 8 9] T UE oAb B B 45 HIHE K, i 1 8 7 s M 8
b, U ARBTAEE 800 9 S UOHLEE B 801, 45 RUTHLBLH: 802,
8RR EE 803 IS DU HLBES: 804 4Lk .

CESH) 8 1, B BelOLRE e 801 U H AR JGZAE 5, 55 R AEHL
B 802 1555 (I LR L — R S, 45 RATHLEIE 803 7625 (5
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1 ERGREE oA Y, SR PYRRILBIER 804 A5 —IF ) B PN I 2 — G

éﬁfm "J o

RS 8 v, EFXTPTIA H AR CZRAE 5 i gk Tl prid 28— 8
LA T ANPITIR 58 GRS S IR s PITIR ZE — JGZRAS 5 P o FH G ) B
B 100 2 BT IR 2 — I TR B PR RS AB IS 25 BTl 58 G 2845 0 o P RIS i)
GEUEAY FH 100 0 T IR 20— I TR) o 1R & i) %

VEN—ASTs2iwl, (ks — BRE S, ks B G5 whms
P AP T TR B G 2R T M 2 R ERAH DG IR 1% .

VEN—ASTS2htife], PR s — G RAE o ATk 5 o 2648 ' JL [H) H
T T IR E = G LRAE T 12 R R R Ik

VEN—AFsLtife], Fridss G2 — D2 — B LHMEE, ridss
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TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B or equivalent) to
identify the application to which the Power of Attorney directed, in accordance with 37 CFR 1.5. If the Power of
Attorney by Applicant form is not accompanied by this transmittal form or an equivalent, the Power of Attorney
will not be recognized in the application.

Application Number

16/059,045

Filing Date

August 9, 2018

First Named Inventor

Xiaobo Zhang

Title

WIRELESS COMMUNICATION

METHOD AND DEVICE IN UE AND BASE STATION USED FOR

Art Unit

2649

Examiner Name

Attorney Docket Number | S3876.10019US01

SIGNATURE of Applicant or Patent Practitioner

Signature /R. Burns Israelsen/ Date February 1, 2019
Name R. Burns Israelsen Telephone | (435)252-1360
Registration Number | 42685

MASCHOFF BRENNAN, PLLC
1389 Center Drive, SUITE 300
PARK CITY, UTAH 84098, USA
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POWER OF ATTORNEY BY APPLICANT

{Asqmﬁee Legal Representative or Person with Proprietary Interest]

{ hereby revoke all previous powers of attorniey given in the application identified in the attached
Transmittal for Power of Attorney finn,

B 1 hereby appoimt Practiioner(s) associated with the following Customer Number s nryfour

sttorney(s) or agent(s), and o transact all business in the United States Patent and Trademark
Office connscted therewith for the application refersiced in the attached transmital fetten

97149

Please recognize or change the correspondence address for the above-identified patent to:

B The address associated with the above-mentioned Customer Numbser.

Iz the AppHemt:

X1 Assignee or Person to Whom the Inventor is Under an Obligation to Assign

{1 Legal Representative of a Decsased or Legally lncapaciiated nveator

{1 Person Who Otherwise Shows Sufficlent f’mpw crary Interest {e. 5 1 petition wider 37 UFR
148 (b2} was granted in the application or is cune urrently being filed with this document)

SIGNATURE of Applicant for Patent

The individeal whose signaters and title Is supplied helow is authoriead tv act on bebalf of the Applicant

Signature }Z}Ng{} 2}%_}%«\5’{; Thate January 23, 2019
Name Xizoho ZHANG Telephone
P SHANGHAI LANGBO
Conpany COMMUNICATION TECHNOLOGY | Tile CT0
COMPBANY LIMITED

NOTE: Signature ~ This form must be signed by the spplicant or applicant’s representative in
accordsnce with 37 CFR 133, See 37 CFR 1.4 for signature requiremssts snd centifications,
Subniit multiple forms foy mors than one signaturs, see below?,

*Total of fomms are stbndtied,

MASCHOFF BRENNAN, PLLC
1389 Center Divive, SUTTE 300
PARK CITY, UTAH S4098, USA
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450
WWW.USDtO. 2OV
| APPLICATION NUMBER | FILING OR 371(C) DATE |
16/059,045

08/09/2018

FIRST NAMED APPLICANT |
Xiaobo ZHANG

ATTY. DOCKET NO./TITLE |
S3876.10019US01
CONFIRMATION NO. 5101
97149

POA ACCEPTANCE LETTER
Maschoff Brennan
1389 Center Drive, Suite 300

R T D LYW EA KR
Park City, UT 84098 000000105631596

Date Mailed: 02/06/2019

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 02/01/2019.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/snguyen/
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UNTTED STATES DEPARTMENT OF COMMERCE
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Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/059,045 08/09/2018 Xiaobo ZHANG $3876.10019US01
CONFIRMATION NO. 5101
97149 PUBLICATION NOTICE

Maschoff Brennan

1389 Center Drive, Suite 300 AL B
0 5

Park City, UT 84098 000001059

29

Title:METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATION

Publication No.US-2019-0053258-A1
Publication Date:02/14/2019

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
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| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/059,045 08/09/2018 Xiaobo ZHANG S$3876.10019US01 5101
97149 7590 08/20/2019 | EXAMINER |
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1389 Center Drive, Suite 300 LIN, WILL W
Park City, UT 84098
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2412
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

bisraelsen @mabr.com
docket@mabr.com
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Application No. Applicant(s)

16/059,045 ZHANG, Xiaobo
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
WILL W LIN 2412 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 08/09/2018.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
2a)(] This action is FINAL. 2b) v This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.

4)(J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 218.

Disposition of Claims*
5) Claim(s) 1-20 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.

6) [J Claim(s) __is/are allowed.

7) Claim(s) 1-20 is/are rejected.

8) [ Claim(s) ____is/are objected to.

9) [ Claim(s) ____are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11} The drawing(s) filed on 08/09/2018 is/are: a)l¥} accepted or b)(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)lv} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)@ All b)(J Some**  ¢)[J None of the:
1. Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) [] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date _. E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190814
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Application/Control Number: 16/059,045 Page 2
Art Unit: 2412

Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AlA.

DETAILED ACTION
1. This office action is in response to the application filed on 08/09/2018.
2. Claims 1-20 are currently pending.
3. Claims 1-20 are rejected.
4, Claims 1, 6, 11 and 16 are independent claims.

Claim Interpretation

5. The following is a quotation of 35 U.S.C. 112(f):

(f) Element in Claim for a Combination. — An element in a claim for a combination may be
expressed as a means or step for performing a specified function without the recital of
structure, material, or acts in support thereof, and such claim shall be construed to cover the
corresponding structure, material, or acts described in the specification and equivalents
thereof.

The following is a quotation of pre-AlA 35 U.S.C. 112, sixth paragraph:

An element in a claim for a combination may be expressed as a means or step for performing
a specified function without the recital of structure, material, or acts in support thereof, and
such claim shall be construed to cover the corresponding structure, material, or acts
described in the specification and equivalents thereof.

6. The claims in this application are given their broadest reasonable interpretation
using the plain meaning of the claim language in light of the specification as it would be
understood by one of ordinary skill in the art. The broadest reasonable interpretation of
a claim element (also commonly referred to as a claim limitation) is limited by the
description in the specification when 35 U.S.C. 112(f) or pre-AlA 35 U.S.C. 112, sixth

paragraph, is invoked.
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Application/Control Number: 16/059,045 Page 3
Art Unit: 2412

As explained in MPEP § 2181, subsection I, claim limitations that meet the
following three-prong test will be interpreted under 35 U.S.C. 112(f) or pre-AlA 35
U.S.C. 112, sixth paragraph:

(A)  the claim limitation uses the term “means” or “step” or a term used as a substitute
for “means” that is a generic placeholder (also called a nonce term or a non-
structural term having no specific structural meaning) for performing the claimed
function;

(B) the term “means” or “step” or the generic placeholder is modified by functional
language, typically, but not always linked by the transition word “for” (e.g.,
“means for”) or another linking word or phrase, such as “configured to” or “so
that”; and

(C) theterm “means” or “step” or the generic placeholder is not modified by sufficient
structure, material, or acts for performing the claimed function.

Use of the word “means” (or “step”) in a claim with functional language creates a

rebuttable presumption that the claim limitation is to be treated in accordance with 35

U.S.C. 112(f) or pre-AlA 35 U.S.C. 112, sixth paragraph. The presumption that the claim

limitation is interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth

paragraph, is rebutted when the claim limitation recites sufficient structure, material, or

acts to entirely perform the recited function.

Absence of the word “means” (or “step”) in a claim creates a rebuttable

presumption that the claim limitation is not to be treated in accordance with 35 U.S.C.

112(f) or pre-AlA 35 U.S.C. 112, sixth paragraph. The presumption that the claim
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Application/Control Number: 16/059,045 Page 4
Art Unit: 2412

limitation is not interpreted under 35 U.S.C. 112(f) or pre-AlA 35 U.S.C. 112, sixth
paragraph, is rebutted when the claim limitation recites function without reciting
sufficient structure, material or acts to entirely perform the recited function.

Claim limitations in this application that use the word “means” (or “step”) are
being interpreted under 35 U.S.C. 112(f) or pre-AlA 35 U.S.C. 112, sixth paragraph,
except as otherwise indicated in an Office action. Conversely, claim limitations in this
application that do not use the word “means” (or “step”) are not being interpreted under
35 U.S.C. 112(f) or pre-AlA 35 U.S.C. 112, sixth paragraph, except as otherwise

indicated in an Office action.

7. This application includes one or more claim limitations that do not use the word
‘means,” but are nonetheless being interpreted under 35 U.S.C. 112(f) or pre-AlA 35
U.S.C. 112, sixth paragraph, because the claim limitation(s) uses a generic placeholder
that is coupled with functional language without reciting sufficient structure to perform
the recited function and the generic placeholder is not preceded by a structural modifier.
Such claim limitations are: transmitter module and receiver module in claims 11 and 16.

Because this/these claim limitation(s) is/are being interpreted under 35 U.S.C.
112(f) or pre-AlA 35 U.S.C. 112, sixth paragraph, it/they is/are being interpreted to
cover the corresponding structure described in the specification as performing the
claimed function, and equivalents thereof.

If applicant does not intend to have this/these limitation(s) interpreted under 35
U.S.C. 112(f) or pre-AlA 35 U.S.C. 112, sixth paragraph, applicant may: (1) amend the

claim limitation(s) to avoid it/them being interpreted under 35 U.S.C. 112(f) or pre-AlA
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35 U.S.C. 112, sixth paragraph (e.g., by reciting sufficient structure to perform the
claimed function); or (2) present a sufficient showing that the claim limitation(s) recite(s)
sufficient structure to perform the claimed function so as to avoid it/them being
interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph.

8. It would have been obvious to one of ordinary skill in the art to conclude that the
transmitter module is a transmitter; the receiver module is a receiver. Therefore, the

transmitter module and receiver module are definite.

Claim Rejections -35USC § 112
9. Claim 2, 7,12 and 17 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-
AlA), second paragraph, as being indefinite for failing to particularly point out and
distinctly claim the subject matter which the inventor or a joint inventor, or for pre-AlA
the applicant regards as the invention.
10. Claims 2, 7, 12 and 17 each recites the limitation "the multi-antenna related
transmitting" in line 2. There is insufficient antecedent basis for this limitation in the

claims.

Claim Rejections - 35 USC § 103
11.  In the event the determination of the status of the application as subject to AlA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.
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12.  The following is a quotation of 35 U.S.C. 103 which forms the basis for all
obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that
the claimed invention is not identically disclosed as set forth in section 102
of this title, if the differences between the claimed invention and the prior
art are such that the claimed invention as a whole would have been
obvious before the effective filing date of the claimed invention to a person
having ordinary skill in the art to which the claimed invention pertains.
Patentability shall not be negated by the manner in which the invention
was made.

13.  The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under pre-AlA 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating

obviousness or nonobviousness.

14.  Claims 1-4, 6-9, 11-14 and 16-19 are rejected under 35 U.S.C. 103 as being
unpatentable over Hyun Woo Lee et al. (US 2013/0034071 A1), hereinafter Lee, in view
of Min Wu et al. (US 2018/0048164 A1), hereinafter Wu.

For claim 1, Lee teaches a method in a User Equipment (UE) for wireless

communication, comprising:

receiving a target radio signal (Lee, Fig. 7 step S710 and paragraph 107

teach an eNB may transmit resource information (i.e., SR resource information)
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required for a shared dedicated scheduling request (D-SR) and resource information
(i.e., CB resource information) of a contention based uplink channel to one or more UEs

(S710).);

transmitting a first radio signal on a first channel(Lee, Fig. 7 step S720 and
paragraph 110 teach hen one or more UEs have UL data to be transmitted, each of the
UEs may transmit a Scheduling Request (SR) to the eNB in order to be allocated an

uplink resource through which the UL data is to be transmitted (S720));

transmitting a second radio signal on a second channel (Lee, Fig. 7 step
S730 and paragraph 111 teach The UE may transmit uplink data (i.e., a Transport Block
(TB)) to the eNB without awaiting a UL grant in response to SR transmission (S730).);

and

monitoring a third radio signal in a first time window (Lee, paragraph 80
teaches in order to transmit a physical uplink shared channel (PUSCH) signal to the
eNB, the UE needs to perform blind decoding on a PDCCH signal including related
information. The UE may perform blind decoding on a DCI format according to the type
of a specific RNTI (e.g., C-RNTI or SI_RNTI) that is to be used for CRC scrambling. See

also paragraph 63.);

wherein a measurement for the target radio signal is used for triggering the
transmission of the first radio signal and the second radio signal; (Lee, Fig. 7 step
S710 and paragraph 107 teach an eNB may transmit resource information (i.e., SR

resource information) required for a shared dedicated scheduling request (D-SR) and
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resource information (i.e., CB resource information) of a contention based uplink
channel to one or more UEs (S710).).

Wu further teaches a time resource occupied by the first radio signal is used
for determining the start time of the first time window; and a time resource
occupied by the second radio signal is used for determining the end time of the
first time window (Wu, Fig. 4 and paragraph 69 teach in step S401, the wireless
communication device 200 (user equipment) receives control information carried by the
physical downlink channel, and the control information includes a time interval
indication. In step S402, the wireless communication device 200 (user equipment)
determines information of uplink resource associated with the wireless communication
device 200 or a starting subframe of a scheduling window (user equipment) based on
the time interval indication and an ending subframe of the physical downlink channel.).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention to modify the method taught in Lee with a time
resource occupied by the first radio signal is used for determining the start time of the
first time window; and a time resource occupied by the second radio signal is used for
determining the end time of the first time window taught in Wu in order to improve the

channel estimation performance [Wu: paragraph 117].

For claim 2, Lee and Wu further teach the method according to claim 1, wherein at
least one of {the first radio signal, the second radio signal} is used for
determining the multi-antenna related transmitting of the third radio signal; or,
the first radio signal and the second radio signal together are used for

determining the multi-antenna related transmitting of the third radio signal (Lee,
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Fig. 14 and paragraph 239 teach he UE and the eNB may include transmission modules
(Tx modules) 1440 and 1450 and reception modules (Rx modules) 1460 and 1470 for
transmitting and receiving information, data, and/or messages, respectively, and may
include antennas 1400 and 1410 for transmitting and receiving information, data, and/or
messages, respectively.).

For claim 3, Lee and Wu further teach the method according to claim 1, wherein the
first channel is a first type of physical layer channel, the second channel is a
second type of physical layer channel, and the first type of physical layer channel
and the second type of physical layer channel are two different types of physical
layer channels (Lee, Fig. 7 and paragraph 108 teach In step S710, the SR resource
information indicates information regarding a PUCCH resource that the UE uses in
order to send a scheduling request to the eNB and the CB resource information
indicates information regarding a PUSCH resource for contention based uplink data
transmission. In other words, the first type of physical layer channel is the PUCCH and
the second type of physical layer channel is the PUSCH).

For claim 4, Lee and Wu further teach the method according to claim 1, wherein the
first channel is a physical layer control channel (Lee, Fig. 7 and paragraph 108
teach In step S710, the SR resource information indicates information regarding a
PUCCH resource that the UE uses in order to send a scheduling request to the eNB
and the CB resource information indicates information regarding a PUSCH resource for
contention based uplink data transmission. In other words, the first type of physical layer

channel is the PUCCH).
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For claim 6, Lee teaches a method in a base station device for wireless
communication, comprising:

transmitting a target radio signal (Lee, Fig. 7 step S710 and paragraph 107
teach an eNB may transmit resource information (i.e., SR resource information)
required for a shared dedicated scheduling request (D-SR) and resource information
(i.e., CB resource information) of a contention based uplink channel to one or more UEs

(S710).);

receiving a first radio signal on a first channel (Lee, Fig. 7 step S720 and
paragraph 110 teach hen one or more UEs have UL data to be transmitted, each of the
UEs may transmit a Scheduling Request (SR) to the eNB in order to be allocated an

uplink resource through which the UL data is to be transmitted (S720));

receiving a second radio signal on a second channel (Lee, Fig. 7 step S730
and paragraph 111 teach The UE may transmit uplink data (i.e., a Transport Block (TB))

to the eNB without awaiting a UL grant in response to SR transmission (S730).); and

transmitting a third radio signal in a first time window (Lee, paragraph 80
teaches in order to transmit a physical uplink shared channel (PUSCH) signal to the
eNB, the UE needs to perform blind decoding on a PDCCH signal including related
information. The UE may perform blind decoding on a DCI format according to the type
of a specific RNTI (e.g., C-RNTI or SI_RNTI) that is to be used for CRC scrambling. See

also paragraph 63. See also Fig. 7 step S740);

wherein a measurement for the target radio signal is used for triggering the

transmission of the first radio signal and the second radio signal (Lee, Fig. 7 step

127



Application/Control Number: 16/059,045 Page 11
Art Unit: 2412

S710 and paragraph 107 teach an eNB may transmit resource information (i.e., SR
resource information) required for a shared dedicated scheduling request (D-SR) and
resource information (i.e., CB resource information) of a contention based uplink
channel to one or more UEs (S710).).

Wu further teaches a time resource occupied by the first radio signal is used
for determining the start time of the first time window; and a time resource
occupied by the second radio signal is used for determining the end time of the
first time window (Wu, Fig. 4 and paragraph 69 teach in step S401, the wireless
communication device 200 (user equipment) receives control information carried by the
physical downlink channel, and the control information includes a time interval
indication. In step S402, the wireless communication device 200 (user equipment)
determines information of uplink resource associated with the wireless communication
device 200 or a starting subframe of a scheduling window (user equipment) based on
the time interval indication and an ending subframe of the physical downlink channel.).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention to modify the method taught in Lee with a time
resource occupied by the first radio signal is used for determining the start time of the
first time window; and a time resource occupied by the second radio signal is used for
determining the end time of the first time window taught in Wu in order to improve the

channel estimation performance [Wu: paragraph 117].

For claim 7, Lee and Wu further teach the method according to claim 6, wherein at
least one of {the first radio signal, the second radio signal} is used for

determining the multi-antenna related transmitting of the third radio signal; or,
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the first radio signal and the second radio signal together are used for
determining the multi-antenna related transmitting of the third radio signal (Lee,
Fig. 14 and paragraph 239 teach he UE and the eNB may include transmission modules
(Tx modules) 1440 and 1450 and reception modules (Rx modules) 1460 and 1470 for
transmitting and receiving information, data, and/or messages, respectively, and may
include antennas 1400 and 1410 for transmitting and receiving information, data, and/or
messages, respectively.).

For claim 8, Lee and Wu further teach the method according to claim 6, wherein the
first channel is a first type of physical layer channel, the second channel is a
second type of physical layer channel, and the first type of physical layer channel
and the second type of physical layer channel are two different types of physical
layer channels (Lee, Fig. 7 and paragraph 108 teach In step S710, the SR resource
information indicates information regarding a PUCCH resource that the UE uses in
order to send a scheduling request to the eNB and the CB resource information
indicates information regarding a PUSCH resource for contention based uplink data
transmission. In other words, the first type of physical layer channel is the PUCCH and
the second type of physical layer channel is the PUSCH).

For claim 9, Lee and Wu further teach the method according to claim 1, wherein the
first channel is a physical layer control channel (Lee, Fig. 7 and paragraph 108
teach In step S710, the SR resource information indicates information regarding a
PUCCH resource that the UE uses in order to send a scheduling request to the eNB

and the CB resource information indicates information regarding a PUSCH resource for
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contention based uplink data transmission. In other words, the first type of physical layer
channel is the PUCCH).
For claim 11, Lee teaches a UE for wireless communication, comprising:

a first receiver module (Lee, Fig. 7 item 1460, Rx module), to receive a target
radio signal (Lee, Fig. 7 step S710 and paragraph 107 teach an eNB may transmit
resource information (i.e., SR resource information) required for a shared dedicated
scheduling request (D-SR) and resource information (i.e., CB resource information) of a

contention based uplink channel to one or more UEs (S710).);

a second transmitter module (Lee, Fig. 7 item1440, Tx module), to transmit a
first radio signal on a first channel (Lee, Fig. 7 step S720 and paragraph 110 teach
hen one or more UEs have UL data to be transmitted, each of the UEs may transmit a
Scheduling Request (SR) to the eNB in order to be allocated an uplink resource through

which the UL data is to be transmitted (S720));

a third transmitter module (Lee, Fig. 7 item 1440, Tx module), to transmit a
second radio signal on a second channel (Lee, Fig. 7 step S730 and paragraph 111
teach The UE may transmit uplink data (i.e., a Transport Block (TB)) to the eNB without

awaiting a UL grant in response to SR transmission (S730).); and

a fourth receiver module (Lee, Fig. 7 item1460, Rx module), to monitor a third
radio signal in a first time window (Lee, paragraph 80 teaches in order to transmit a
physical uplink shared channel (PUSCH) signal to the eNB, the UE needs to perform

blind decoding on a PDCCH signal including related information. The UE may perform
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blind decoding on a DCI format according to the type of a specific RNTI (e.g., C-RNTI or

SI_RNTI) that is to be used for CRC scrambling. See also paragraph 63.);

wherein a measurement for the target radio signal is used for triggering the
transmission of the first radio signal and the second radio signal; (Lee, Fig. 7 step
S710 and paragraph 107 teach an eNB may transmit resource information (i.e., SR
resource information) required for a shared dedicated scheduling request (D-SR) and
resource information (i.e., CB resource information) of a contention based uplink
channel to one or more UEs (S710).).

Wu further teaches a time resource occupied by the first radio signal is used
for determining the start time of the first time window; and a time resource
occupied by the second radio signal is used for determining the end time of the
first time window (Wu, Fig. 4 and paragraph 69 teach in step S401, the wireless
communication device 200 (user equipment) receives control information carried by the
physical downlink channel, and the control information includes a time interval
indication. In step S402, the wireless communication device 200 (user equipment)
determines information of uplink resource associated with the wireless communication
device 200 or a starting subframe of a scheduling window (user equipment) based on
the time interval indication and an ending subframe of the physical downlink channel.).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention to modify the method taught in Lee with a time
resource occupied by the first radio signal is used for determining the start time of the

first time window; and a time resource occupied by the second radio signal is used for
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determining the end time of the first time window taught in Wu in order to improve the

channel estimation performance [Wu: paragraph 117].

For claim 12, L ee and Wu further teach the UE according to claim 11, wherein at least
one of {the first radio signal, the second radio signal} is used for determining the
multi-antenna related transmitting of the third radio signal; or, the first radio
signal and the second radio signal together are used for determining the multi-
antenna related transmitting of the third radio signal (Lee, Fig. 14 and paragraph
239 teach he UE and the eNB may include transmission modules (Tx modules) 1440
and 1450 and reception modules (Rx modules) 1460 and 1470 for transmitting and
receiving information, data, and/or messages, respectively, and may include antennas
1400 and 1410 for transmitting and receiving information, data, and/or messages,
respectively.).

For claim 13, Lee and Wu further teach the UE according to claim 11, wherein the first
channel is a first type of physical layer channel, the second channel is a second
type of physical layer channel, and the first type of physical layer channel and the
second type of physical layer channel are two different types of physical layer
channels (Lee, Fig. 7 and paragraph 108 teach In step S710, the SR resource
information indicates information regarding a PUCCH resource that the UE uses in
order to send a scheduling request to the eNB and the CB resource information
indicates information regarding a PUSCH resource for contention based uplink data
transmission. In other words, the first type of physical layer channel is the PUCCH and

the second type of physical layer channel is the PUSCH).
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For claim 14, Lee and Wu further teach the UE according to claim 11, wherein the first
channel is a physical layer control channel (Lee, Fig. 7 and paragraph 108 teach In
step S710, the SR resource information indicates information regarding a PUCCH
resource that the UE uses in order to send a scheduling request to the eNB and the CB
resource information indicates information regarding a PUSCH resource for contention
based uplink data transmission. In other words, the first type of physical layer channel is
the PUCCH).

For claim 16, Lee teaches a base station device for wireless communication,
comprising:

a first transmitter module (Lee, Fig. 7 item 1450, Tx module), to transmit a
target radio signal (Lee, Fig. 7 step S710 and paragraph 107 teach an eNB may
transmit resource information (i.e., SR resource information) required for a shared
dedicated scheduling request (D-SR) and resource information (i.e., CB resource

information) of a contention based uplink channel to one or more UEs (S710).);

a second receiver module (Lee, Fig. 7 item 1470, Rx module), to receive a
first radio signal on a first channel (Lee, Fig. 7 step S720 and paragraph 110 teach
hen one or more UEs have UL data to be transmitted, each of the UEs may transmit a
Scheduling Request (SR) to the eNB in order to be allocated an uplink resource through

which the UL data is to be transmitted (S720));

a third receiver module (Lee, Fig. 7 item 1470, Rx module), to receive a
second radio signal on a second channel (Lee, Fig. 7 step S730 and paragraph 111
teach The UE may transmit uplink data (i.e., a Transport Block (TB)) to the eNB without

awaiting a UL grant in response to SR transmission (S730).); and
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a fourth transmitter module (Lee, Fig. 7 item 1450, Tx module), to transmit a
third radio signal in a first time window (Lee, paragraph 80 teaches in order to
transmit a physical uplink shared channel (PUSCH) signal to the eNB, the UE needs to
perform blind decoding on a PDCCH signal including related information. The UE may
perform blind decoding on a DCI format according to the type of a specific RNTI (e.g.,
C-RNTI or SI_RNTI) that is to be used for CRC scrambling. See also paragraph 63. See

also Fig. 7 step S740);

wherein a measurement for the target radio signal is used for triggering the
transmission of the first radio signal and the second radio signal (Lee, Fig. 7 step
S710 and paragraph 107 teach an eNB may transmit resource information (i.e., SR
resource information) required for a shared dedicated scheduling request (D-SR) and
resource information (i.e., CB resource information) of a contention based uplink
channel to one or more UEs (S710).).

Wu further teaches a time resource occupied by the first radio signal is used
for determining the start time of the first time window; and a time resource
occupied by the second radio signal is used for determining the end time of the
first time window (Wu, Fig. 4 and paragraph 69 teach in step S401, the wireless
communication device 200 (user equipment) receives control information carried by the
physical downlink channel, and the control information includes a time interval
indication. In step S402, the wireless communication device 200 (user equipment)
determines information of uplink resource associated with the wireless communication
device 200 or a starting subframe of a scheduling window (user equipment) based on

the time interval indication and an ending subframe of the physical downlink channel.).
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It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention to modify the method taught in Lee with a time
resource occupied by the first radio signal is used for determining the start time of the
first time window; and a time resource occupied by the second radio signal is used for
determining the end time of the first time window taught in Wu in order to improve the

channel estimation performance [Wu: paragraph 117].

For claim 17, Lee and Wu further teach the base station device according to claim 16,
wherein at least one of {the first radio signal, the second radio signal} is used for
determining the multi-antenna related transmitting of the third radio signal; or,
the first radio signal and the second radio signal together are used for
determining the multi-antenna related transmitting of the third radio signal (Lee,
Fig. 14 and paragraph 239 teach he UE and the eNB may include transmission modules
(Tx modules) 1440 and 1450 and reception modules (Rx modules) 1460 and 1470 for
transmitting and receiving information, data, and/or messages, respectively, and may
include antennas 1400 and 1410 for transmitting and receiving information, data, and/or
messages, respectively.).

For claim 18, Lee and Wu further teach the base station device according to claim 16,
wherein the first channel is a first type of physical layer channel, the second
channel is a second type of physical layer channel, and the first type of physical
layer channel and the second type of physical layer channel are two different
types of physical layer channels (Lee, Fig. 7 and paragraph 108 teach In step S710,
the SR resource information indicates information regarding a PUCCH resource that the

UE uses in order to send a scheduling request to the eNB and the CB resource
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information indicates information regarding a PUSCH resource for contention based
uplink data transmission. In other words, the first type of physical layer channel is the
PUCCH and the second type of physical layer channel is the PUSCH).

For claim 19, Lee and Wu further teach the base station device according to claim 16,
wherein the first channel is a physical layer control channel (Lee, Fig. 7 and
paragraph 108 teach In step S710, the SR resource information indicates information
regarding a PUCCH resource that the UE uses in order to send a scheduling request to
the eNB and the CB resource information indicates information regarding a PUSCH
resource for contention based uplink data transmission. In other words, the first type of

physical layer channel is the PUCCH).

15. Claims 5, 10, 15 and 20 are rejected under 35 U.S.C. 1083 as being unpatentable
over Hyun Woo Lee et al. (US 2013/0034071 A1), hereinafter Lee, in view of Min Wu et
al. (US 2018/0048164 A1), hereinafter Wu, and Wataru Ouchi et al. (US 2014/0247796

A1), hereinafter Ouchi.

For claim 5, Lee and Wu further teach all the limitations of parent claim 1. Lee and Wu
do not explicitly teach wherein a time domain resource occupied by the first radio signal
is used for determining a second time window, a time domain resource occupied by the
second radio signal is within the second time window, and the second time window is
within the first time window; or, a time domain resource occupied by the second radio
signal is used for determining a third time window, and the end time of the third time

window is the end time of the first time window.
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However, Ouchi explicitly teaches wherein a time domain resource occupied
by the first radio signal is used for determining a second time window, a time
domain resource occupied by the second radio signal is within the second time
window, and the second time window is within the first time window; or, a time
domain resource occupied by the second radio signal is used for determining a
third time window, and the end time of the third time window is the end time of
the first time window (Ouchi, Fig. 7 and paragraph357 teach The base station
apparatus 101 controls the terminal apparatus 102 such that the transmission of an
uplink signal to the base station apparatus 101 and the transmission of an uplink signal
to the RRH 103 are separated from each other in the time domain. That is, the base
station apparatus 101 configures transmission timing of each uplink signal (PUSCH,
PUCCH (CQl, PMI, SR, RI, or Ack/Nack), UL DMRS, SRS, or PRACH) such that a
timing at which the terminal apparatus 102 transmits each uplink signal to the base
station apparatus 101 and a timing at which the terminal apparatus 102 transmits each
uplink signal to the RRH 103 become different. In other words, the second time window
is the transmission timing of PUCCH; the third time window is the transmission timing of
PUSCH).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention to modify the method taught in Lee and Wu with a
time domain resource occupied by the first radio signal is used for determining a second
time window, a time domain resource occupied by the second radio signal is within the
second time window, and the second time window is within the first time window; or, a

time domain resource occupied by the second radio signal is used for determining a
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third time window, and the end time of the third time window is the end time of the first
time window taught in Ouchi thereby total spectral efficiency (transmission capacity) in
the area of coverage built by the base station apparatus 101 can be improved [Ouchi:

paragraph 102].

For claim 10, Lee and Wu further teach all the limitations of parent claim 6. Lee and Wu
do not explicitly teach wherein a time domain resource occupied by the first radio signal
is used for determining a second time window, a time domain resource occupied by the
second radio signal is within the second time window, and the second time window is
within the first time window; or, a time domain resource occupied by the second radio
signal is used for determining a third time window, and the end time of the third time

window is the end time of the first time window.

However, Ouchi explicitly teaches wherein a time domain resource occupied
by the first radio signal is used for determining a second time window, a time
domain resource occupied by the second radio signal is within the second time
window, and the second time window is within the first time window; or, a time
domain resource occupied by the second radio signal is used for determining a
third time window, and the end time of the third time window is the end time of
the first time window (Ouchi, Fig. 7 and paragraph357 teach The base station
apparatus 101 controls the terminal apparatus 102 such that the transmission of an
uplink signal to the base station apparatus 101 and the transmission of an uplink signal
to the RRH 103 are separated from each other in the time domain. That is, the base
station apparatus 101 configures transmission timing of each uplink signal (PUSCH,

PUCCH (CQl, PMI, SR, RI, or Ack/Nack), UL DMRS, SRS, or PRACH) such that a
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timing at which the terminal apparatus 102 transmits each uplink signal to the base
station apparatus 101 and a timing at which the terminal apparatus 102 transmits each
uplink signal to the RRH 103 become different. In other words, the second time window
is the transmission timing of PUCCH; the third time window is the transmission timing of
PUSCH).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention to modify the method taught in Lee and Wu with a
time domain resource occupied by the first radio signal is used for determining a second
time window, a time domain resource occupied by the second radio signal is within the
second time window, and the second time window is within the first time window; or, a
time domain resource occupied by the second radio signal is used for determining a
third time window, and the end time of the third time window is the end time of the first
time window taught in Ouchi thereby total spectral efficiency (transmission capacity) in
the area of coverage built by the base station apparatus 101 can be improved [Ouchi:

paragraph 102].

For claim 15, Lee and Wu further teach all the limitations of parent claim 11. Lee and

Wu do not explicitly teach wherein a time domain resource occupied by the first radio
signal is used for determining a second time window, a time domain resource occupied
by the second radio signal is within the second time window, and the second time
window is within the first time window; or, a time domain resource occupied by the
second radio signal is used for determining a third time window, and the end time of the

third time window is the end time of the first time window.
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However, Ouchi explicitly teaches wherein a time domain resource occupied
by the first radio signal is used for determining a second time window, a time
domain resource occupied by the second radio signal is within the second time
window, and the second time window is within the first time window; or, a time
domain resource occupied by the second radio signal is used for determining a
third time window, and the end time of the third time window is the end time of
the first time window (Ouchi, Fig. 7 and paragraph357 teach The base station
apparatus 101 controls the terminal apparatus 102 such that the transmission of an
uplink signal to the base station apparatus 101 and the transmission of an uplink signal
to the RRH 103 are separated from each other in the time domain. That is, the base
station apparatus 101 configures transmission timing of each uplink signal (PUSCH,
PUCCH (CQl, PMI, SR, RI, or Ack/Nack), UL DMRS, SRS, or PRACH) such that a
timing at which the terminal apparatus 102 transmits each uplink signal to the base
station apparatus 101 and a timing at which the terminal apparatus 102 transmits each
uplink signal to the RRH 103 become different. In other words, the second time window
is the transmission timing of PUCCH; the third time window is the transmission timing of
PUSCH).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention to modify the method taught in Lee and Wu with a
time domain resource occupied by the first radio signal is used for determining a second
time window, a time domain resource occupied by the second radio signal is within the
second time window, and the second time window is within the first time window; or, a

time domain resource occupied by the second radio signal is used for determining a
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third time window, and the end time of the third time window is the end time of the first
time window taught in Ouchi thereby total spectral efficiency (transmission capacity) in
the area of coverage built by the base station apparatus 101 can be improved [Ouchi:

paragraph 102].

For claim 20, Lee and Wu further teach all the limitations of parent claim 16. Lee and

Wu do not explicitly teach wherein a time domain resource occupied by the first radio
signal is used for determining a second time window, a time domain resource occupied
by the second radio signal is within the second time window, and the second time
window is within the first time window; or, a time domain resource occupied by the
second radio signal is used for determining a third time window, and the end time of the

third time window is the end time of the first time window.

However, Ouchi explicitly teaches wherein a time domain resource occupied
by the first radio signal is used for determining a second time window, a time
domain resource occupied by the second radio signal is within the second time
window, and the second time window is within the first time window; or, a time
domain resource occupied by the second radio signal is used for determining a
third time window, and the end time of the third time window is the end time of
the first time window (Ouchi, Fig. 7 and paragraph357 teach The base station
apparatus 101 controls the terminal apparatus 102 such that the transmission of an
uplink signal to the base station apparatus 101 and the transmission of an uplink signal
to the RRH 103 are separated from each other in the time domain. That is, the base
station apparatus 101 configures transmission timing of each uplink signal (PUSCH,

PUCCH (CQl, PMI, SR, RI, or Ack/Nack), UL DMRS, SRS, or PRACH) such that a
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timing at which the terminal apparatus 102 transmits each uplink signal to the base
station apparatus 101 and a timing at which the terminal apparatus 102 transmits each
uplink signal to the RRH 103 become different. In other words, the second time window
is the transmission timing of PUCCH; the third time window is the transmission timing of
PUSCH).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention to modify the method taught in Lee and Wu with a
time domain resource occupied by the first radio signal is used for determining a second
time window, a time domain resource occupied by the second radio signal is within the
second time window, and the second time window is within the first time window; or, a
time domain resource occupied by the second radio signal is used for determining a
third time window, and the end time of the third time window is the end time of the first
time window taught in Ouchi thereby total spectral efficiency (transmission capacity) in
the area of coverage built by the base station apparatus 101 can be improved [Ouchi:

paragraph 102].

Conclusion
16.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to WILL W LIN whose telephone number is (571)272-8749.
The examiner can normally be reached on M-F 8:00-5:00.
Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Charles Jiang can be reached on 571-270-7191. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/WILL W LIN/
Primary Examiner, Art Unit 2412
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of
Xiaobo ZHANG

Application No.: 16/059,045 Art Unit

2412

Filed: August 9, 2018

Conf. No.: 5101

For: METHOD AND DEVICE IN UE AND BASE
STATION USED FOR WIRELESS
COMMUNICATION

Examiner: WILL W. LIN

Customer No.: 97149

Attorney Docket No.:  S3876.10019US01

AMENDMENT AND RESPONSE TO NON-FINAL OFFICE ACTION
DATED AUGUST 20, 2019

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Non-Final Office Action dated August 20, 2019, please consider the
following:

Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.

Remarks begin on page 8 of this paper.
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Application No. 16/059,045 Attorney Docket Number S3876.10019US01
Responsive to Office Action mailed August 20, 2019

REMARKS

Applicants respectfully request reconsideration of the application in view of the above
amendments to the claims and the following remarks. Unless otherwise stated herein, amendments
to the claims have been made at the discretion of the Applicants and not necessarily for reasons

related to patentability.

Applicants reserve the right to pursue any previously pending claims or other claims that
capture any subject matter supported by the present disclosure. Additionally, Applicants reserve
the right, both during and after prosecution of this case, to modify or revoke the views expressed

with regard to any cited reference.

The following remarks are not intended to exhaustively identify all distinctions between
any cited reference and the claims. The term “Applicants” is used herein to refer to any entity with

authority to prosecute this application.

35 U.S.C. § 112(f) ] 6 Interpretation

The Office Action interprets the terms “transmitter module” and “receiver module” of

claims 11 and 16 under 35 U.S.C. § 112(f) § 6. Applicants acknowledge such interpretation but do

not necessarily agree that such interpretation is appropriate.

Rejections Under 35 U.S.C. § 112
The Office Action rejects claims 2,7, 12, and 17 under 35 U.S.C. § 112 for some antecedent

basis issues. Amendments to claims 2, 7, 12, and 17 correct these issues and thus render the
rejections under 35 U.S.C. § 112 moot. Applicants therefore respectfully request that the Examiner
withdraw the rejections of claims 2, 7, 12, and 17 under 35 U.S.C. § 112.

Rejections under 35 U.S.C. § 103

The Office Action rejects claims 1-4, 6-9, 11-14, and 16-19 under 35 U.S.C. § 103 over
Hyun Woo Lee et al. (U.S. Patent Publication No. 2013/0034071) in view of Min Wu et al. (U.S.
Patent Publication No. 2018/0048164) and rejects claims 5, 10, 15, and 20 under 35 U.S.C. § 103

over Hyun Woo Lee in view of Min Wu in further view of Ouchi et al. (U.S. Patent Publication No.
2014/0247796). Applicants respectfully submit that the cited references, alone or in combination,

fail to disclose every element of the claims.

Page 8 of 10
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For example, amended claims 1, 6, 11, and 16 recite (emphasis added):

a time domain resource occupied by the first radio signal is used for
determining a second time window, a time domain resource occupied by the second
radio signal is within the second time window, and the second time window is
within the first time window; a time domain resource occupied by the second radio
signal is used for determining a third time window, and the end time of the third
time window is the end time of the first time window; and the second time window
and the third time window have overlapped time domain resources(s)..

The Office Action relies on OQuchi to reject the claim elements related to the above-recited
time windows. (Office Action, pp. 19-20). In particular, the Office Action equates the timing of
uplink transmissions to a base station by a terminal apparatus in Quchi with the second time
window and equates the timing of uplink transmissions to an RRH by the terminal apparatus in
Ouchi with the third time window. Id. However, Ouchi also specifically teaches that such uplink
transmissions do not overlap. (See, e.g., Ouchi, para. [0357]). In contrast, amended claims 1, 6, 11,
and 16 specifically recite that the second time window and the third time window have overlapping
time domain resources. Therefore, Ouchi does not teach these elements as currently recited. The

other cited references do not disclose these elements either.

For at least these reasons, Applicants respectfully submit that the cited references, alone or
in combination, fail to disclose every element of independent claims 1, 6, 11, and 16. Applicants
therefore respectfully request that the Examiner withdraw the rejections under 35 U.S.C. § 103 of
claims 1, 6, 11, and 16; of claims 2-4, which depend from claim 1; of claims 7-9, which depend
from claim 6; of claims 12-14, which depend from claim 11; and of claims 17-19, which depend

from claim 16.

New Claims

New claims 21, 22, 23, and 24 depend from claims 1, 6, 11, and 16, respectively, which
are allowable over the cited references as discussed above. As such, Applicants respectfully submit
that new claims 21, 22, 23, and 24 are allowable over the cited references for at least the reasons

that claims 1, 6, 11, and 16 are allowable and for additional subject matter recited therein.

Charge Authorization

The Commissioner is hereby authorized to charge payment of any of the following fees

that may be applicable to this communication, or credit any overpayment, to Deposit Account No.

Page 9 of 10
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50-5394: (1) any filing fees required under 37 C.F.R. § 1.16; (2) any patent application and
reexamination processing fees under 37 C.F.R. § 1.17; and/or (3) any post issuance fees under 37
C.F.R. § 1.20. In addition, if any additional extension of time is required, which has not otherwise
been requested, please consider this a petition therefor and charge any additional fees that may be

required to Deposit Account No. 50-5394.

CONCLUSION

In view of the foregoing, Applicants submit that the pending claims are allowable. In the
event that Examiner finds remaining impediment to a prompt allowance of this application that
may be clarified through a telephone interview or overcome by an Examiner’s Amendment,

Examiner is requested to contact the undersigned attorney.

Dated this 20th day of November, 2019.

Respectfully submitted,
/B. Lance Jensen/

B. Lance Jensen

Registration No. 68,022
Attorney for Applicants
Customer No. 97149
Telephone No. (435) 252-1360
Maschoff Brennan
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AMENDMENTS TO THE CLAIMS

This listing of claims replaces all prior versions and listings of claims in the application:

1. (Currently Amended) A method in a User Equipment (UE) for wireless communication,
comprising:

receiving a target radio signal;

transmitting a first radio signal on a first channel;

transmitting a second radio signal on a second channel; and

monitoring a third radio signal in a first time window;

wherein a measurement for the target radio signal obtains a target measurement value, the

target measurement value. when higher than a target threshold is used for triggering the

transmission of the first radio signal and the second radio signal; a time resource occupied by the

first radio signal is used for determining the start time of the first time window; and-atimeresouree

a time domain resource occupied by the first radio signal is used for determining a second time

window, a time domain resource occupied by the second radio signal is within the second time

window. and the second time window is within the first time window; a time domain resource

occupied by the second radio signal is used for determining a third time window, and the end time

of the third time window is the end time of the first time window; and the second time window

and the third time window have overlapped time domain resources(s).

2. (Currently Amended) The method according to claim 1, wherein at least one signal of the
following set of signals: {the first radio signal, the second radio signal} is used for determining
[[the]] a multi-antenna related transmitting of the third radio signal; or, the first radio signal and
the second radio signal together are used for determining the multi-antenna related transmitting

of the third radio signal.

3. (Original) The method according to claim 1, wherein the first channel is a first type of physical
layer channel, the second channel is a second type of physical layer channel, and the first type of
physical layer channel and the second type of physical layer channel are two different types of

physical layer channels.

Page 2 of 10
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4. (Original) The method according to claim 1, wherein the first channel is a physical layer control

channel.
5. (Cancelled)

6. (Currently Amended) A method in a base station device for wireless communication,
comprising:

transmitting a target radio signal;

receiving a first radio signal on a first channel;

receiving a second radio signal on a second channel; and

transmitting a third radio signal in a first time window;

wherein a measurement for the target radio signal obtains a target measurement value, the

target measurement value, when higher than a target threshold, is used for triggering the

transmission of the first radio signal and the second radio signal; a time resource occupied by the

first radio signal is used for determining the start time of the first time window; and-a-timeresouree

a time domain resource occupied by the first radio signal is used for determining a second time

window, a time domain resource occupied by the second radio signal is within the second time

window, and the second time window is within the first time window; a time domain resource

occupied by the second radio signal is used for determining a third time window, and the end time

of the third time window is the end time of the first time window: and the second time window

and the third time window have overlapped time domain resources(s).

7. (Currently Amended) The method according to claim 6, wherein at least one signal of the

following set of signals: {the first radio signal, the second radio signal} is used for determining

[[the]] a multi-antenna related transmitting of the third radio signal; or, the first radio signal and
the second radio signal together are used for determining the multi-antenna related transmitting

of the third radio signal.

8. (Original) The method according to claim 6, wherein the first channel is a first type of physical
layer channel, the second channel is a second type of physical layer channel, and the first type of
physical layer channel and the second type of physical layer channel are two different types of

physical layer channels.
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9. (Original) The method according to claim 6, wherein the first channel is a physical layer control

channel.
10. (Cancelled)

11. (Currently Amended) A UE for wireless communication, comprising:
a first receiver module, to receive a target radio signal;
a second transmitter module, to transmit a first radio signal on a first channel;
a third transmitter module, to transmit a second radio signal on a second channel; and

a fourth receiver module, to monitor a third radio signal in a first time window;

wherein a measurement for the target radio signal obtains a target measurement value, the

target measurement value, when higher than a target threshold, is used for triggering the

transmission of the first radio signal and the second radio signal; a time resource occupied by the

first radio signal is used for determining the start time of the first time window; and-a-timeresouree

a time domain resource occupied by the first radio signal is used for determining a second time

window, a time domain resource occupied by the second radio signal is within the second time

window. and the second time window is within the first time window; a time domain resource

occupied by the second radio signal is used for determining a third time window, and the end time

of the third time window is the end time of the first time window; and the second time window

and the third time window have overlapped time domain resources(s).

12. (Currently Amended) The UE according to claim 11, wherein at least one signal of the

following set of signals: {the first radio signal, the second radio signal} is used for determining

[[the]] a multi-antenna related transmitting of the third radio signal; or, the first radio signal and
the second radio signal together are used for determining the multi-antenna related transmitting

of the third radio signal.

13. (Original) The UE according to claim 11, wherein the first channel is a first type of physical
layer channel, the second channel is a second type of physical layer channel, and the first type of
physical layer channel and the second type of physical layer channel are two different types of

physical layer channels.
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14. (Original) The UE according to claim 11, wherein the first channel is a physical layer control

channel.
15. (Cancelled)

16. (Currently Amended) A base station device for wireless communication, comprising:
a first transmitter module, to transmit a target radio signal;
a second receiver module, to receive a first radio signal on a first channel;
a third receiver module, to receive a second radio signal on a second channel; and
a fourth transmitter module, to transmit a third radio signal in a first time window;

wherein a measurement for the target radio signal obtains a target measurement value, the

target measurement value, when higher than a target threshold, is used for triggering the

transmission of the first radio signal and the second radio signal; a time resource occupied by the

first radio signal is used for determining the start time of the first time window; and-a-timeresouree

a time domain resource occupied by the first radio signal is used for determining a second time

window, a time domain resource occupied by the second radio signal is within the second time

window. and the second time window is within the first time window; a time domain resource

occupied by the second radio signal is used for determining a third time window, and the end time

of the third time window is the end time of the first time window; and the second time window

and the third time window have overlapped time domain resources(s).

17. (Currently Amended) The base station device according to claim 16, wherein at least one

signal of the following set of signals: {the first radio signal, the second radio signal} is used for

determining [[the]] a multi-antenna related transmitting of the third radio signal; or, the first radio
signal and the second radio signal together are used for determining the multi-antenna related

transmitting of the third radio signal.

18. (Original) The base station device according to claim 16, wherein the first channel is a first
type of physical layer channel, the second channel is a second type of physical layer channel, and
the first type of physical layer channel and the second type of physical layer channel are two

different types of physical layer channels.
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19. (Original) The base station device according to claim 16, wherein the first channel is a physical

layer control channel.
20. (Cancelled)

21. (New) The method according to claim 1, wherein the first radio signal is used for determining
a first antenna port group, and the first antenna port group is spatially related to an antenna port
group used for transmitting the third radio signal, the being spatially related refers to being Quasi
Co-Located (“QCL”); or, the first time window is divided into a second time interval and a third
time interval, the second time interval is before the third time interval, the third time interval is
behind a time domain resource occupied by the second radio signal, the first radio signal is used
for determining a second antenna port group, in the second time interval, the second antenna port
group is spatially QCL with an antenna port group used for transmitting the third radio signal in
the second time interval, the second radio signal is used for determining a third antenna port group;
in the third time interval, the third antenna port group is spatially QCL with an antenna port group

used for transmitting the third radio signal in the third time interval.

22. (New) The method according to claim 6, wherein the first radio signal is used for determining
a first antenna port group, and the first antenna port group is spatially related to an antenna port
group used for transmitting the third radio signal, the being spatially related refers to being Quasi
Co-Located (“QCL”); or, the first time window is divided into a second time interval and a third
time interval, the second time interval is before the third time interval, the third time interval is
behind a time domain resource occupied by the second radio signal, the first radio signal is used
for determining a second antenna port group, in the second time interval, the second antenna port
group is spatially QCL with an antenna port group used for transmitting the third radio signal in
the second time interval, the second radio signal is used for determining a third antenna port group;
in the third time interval, the third antenna port group is spatially QCL with an antenna port group

used for transmitting the third radio signal in the third time interval.

23. (New) The UE according to claim 11, wherein the first radio signal is used for determining a
first antenna port group, and the first antenna port group is spatially related to an antenna port
group used for transmitting the third radio signal, the being spatially related refers to being Quasi

Co-Located (“QCL”); or, the first time window is divided into a second time interval and a third
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time interval, the second time interval is before the third time interval, the third time interval is
behind a time domain resource occupied by the second radio signal, the first radio signal is used
for determining a second antenna port group, in the second time interval, the second antenna port
group is spatially QCL with an antenna port group used for transmitting the third radio signal in
the second time interval, the second radio signal is used for determining a third antenna port group;
in the third time interval, the third antenna port group is spatially QCL with an antenna port group

used for transmitting the third radio signal in the third time interval.

24. (New) The base station device according to claim 16, wherein the first radio signal is used for
determining a first antenna port group, and the first antenna port group is spatially related to an
antenna port group used for transmitting the third radio signal, the being spatially related refers to
being QCL; or, the first time window is divided into a second time interval and a third time
interval, the second time interval is before the third time interval, the third time interval is behind
a time domain resource occupied by the second radio signal, the first radio signal is used for
determining a second antenna port group, in the second time interval, the second antenna port
group is spatially QCL with an antenna port group used for transmitting the third radio signal in
the second time interval, the second radio signal is used for determining a third antenna port group;
in the third time interval, the third antenna port group is spatially QCL with an antenna port group

used for transmitting the third radio signal in the third time interval.
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AMENDMENTS TO THE CLAIMS

This listing of claims replaces all prior versions and listings of claims in the application:

1. (Currently Amended) A method in a User Equipment (UE) for wireless communication,
comprising:

receiving a target radio signal;

transmitting a first radio signal on a first channel;

transmitting a second radio signal on a second channel; and

monitoring a third radio signal in a first time window;

wherein a measurement for the target radio signal obtains a target measurement value, the
target measurement value, when higher than a target threshold is used for triggering the
transmission of the first radio signal and the second radio signal; a time resource occupied by the
first radio signal is used for determining the start time of the first time window; a time domain
resource occupied by the first radio signal is used for determining a second time window, a time
domain resource occupied by the second radio signal is within the second time window, and the
second time window is within the first time window; a time domain resource occupied by the
second radio signal is used for determining a third time window, and the end time of the third

time window is the end time of the first time window; and the second time window and the third

time window have overlapped time domain resource(s)-resesreests).

2. (Previously Presented) The method according to claim 1, wherein at least one signal of the
following set of signals: {the first radio signal, the second radio signal} is used for determining a
multi-antenna related transmitting of the third radio signal; or, the first radio signal and the second
radio signal together are used for determining the multi-antenna related transmitting of the third

radio signal.

3. (Original) The method according to claim 1, wherein the first channel is a first type of physical
layer channel, the second channel is a second type of physical layer channel, and the first type of
physical layer channel and the second type of physical layer channel are two different types of

physical layer channels.

4. (Original) The method according to claim 1, wherein the first channel is a physical layer control

channel.
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5. (Cancelled)

6. (Currently Amended) A method in a base station device for wireless communication,
comprising:

transmitting a target radio signal;

receiving a first radio signal on a first channel;

receiving a second radio signal on a second channel; and

transmitting a third radio signal in a first time window;

wherein a measurement for the target radio signal obtains a target measurement value, the
target measurement value, when higher than a target threshold, is used for triggering the
transmission of the first radio signal and the second radio signal; a time resource occupied by the
first radio signal is used for determining the start time of the first time window; a time domain
resource occupied by the first radio signal is used for determining a second time window, a time
domain resource occupied by the second radio signal is within the second time window, and the
second time window is within the first time window; a time domain resource occupied by the
second radio signal is used for determining a third time window, and the end time of the third

time window is the end time of the first time window; and the second time window and the third

time window have overlapped time domain resource(s)-reseureests).

7. (Previously Presented) The method according to claim 6, wherein at least one signal of the
following set of signals: {the first radio signal, the second radio signal} is used for determining a
multi-antenna related transmitting of the third radio signal; or, the first radio signal and the second
radio signal together are used for determining the multi-antenna related transmitting of the third

radio signal.

8. (Original) The method according to claim 6, wherein the first channel is a first type of physical
layer channel, the second channel is a second type of physical layer channel, and the first type of
physical layer channel and the second type of physical layer channel are two different types of

physical layer channels.

9. (Original) The method according to claim 6, wherein the first channel is a physical layer control

channel.
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10. (Cancelled)

11. (Currently Amended) A UE for wireless communication, comprising:

a first receiver module, to receive a target radio signal;

a second transmitter module, to transmit a first radio signal on a first channel;

a third transmitter module, to transmit a second radio signal on a second channel; and

a fourth receiver module, to monitor a third radio signal in a first time window;

wherein a measurement for the target radio signal obtains a target measurement value, the
target measurement value, when higher than a target threshold, is used for triggering the
transmission of the first radio signal and the second radio signal; a time resource occupied by the
first radio signal is used for determining the start time of the first time window; a time domain
resource occupied by the first radio signal is used for determining a second time window, a time
domain resource occupied by the second radio signal is within the second time window, and the
second time window is within the first time window; a time domain resource occupied by the
second radio signal is used for determining a third time window, and the end time of the third

time window is the end time of the first time window; and the second time window and the third

time window have overlapped time domain resource(s)-reseureests).

12. (Previously Presented) The UE according to claim 11, wherein at least one signal of the
following set of signals: {the first radio signal, the second radio signal} is used for determining a
multi-antenna related transmitting of the third radio signal; or, the first radio signal and the second
radio signal together are used for determining the multi-antenna related transmitting of the third

radio signal.

13. (Original) The UE according to claim 11, wherein the first channel is a first type of physical
layer channel, the second channel is a second type of physical layer channel, and the first type of
physical layer channel and the second type of physical layer channel are two different types of

physical layer channels.

14. (Original) The UE according to claim 11, wherein the first channel is a physical layer control

channel.

15. (Cancelled)
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16. (Currently Amended) A base station device for wireless communication, comprising:

a first transmitter module, to transmit a target radio signal;

a second receiver module, to receive a first radio signal on a first channel;

a third receiver module, to receive a second radio signal on a second channel; and

a fourth transmitter module, to transmit a third radio signal in a first time window;

wherein a measurement for the target radio signal obtains a target measurement value, the
target measurement value, when higher than a target threshold, is used for triggering the
transmission of the first radio signal and the second radio signal; a time resource occupied by the
first radio signal is used for determining the start time of the first time window; a time domain
resource occupied by the first radio signal is used for determining a second time window, a time
domain resource occupied by the second radio signal is within the second time window, and the
second time window is within the first time window; a time domain resource occupied by the
second radio signal is used for determining a third time window, and the end time of the third

time window is the end time of the first time window; and the second time window and the third

time window have overlapped time domain resource(s)-reseureests).

17. (Previously Presented) The base station device according to claim 16, wherein at least one
signal of the following set of signals: {the first radio signal, the second radio signal} is used for
determining a multi-antenna related transmitting of the third radio signal; or, the first radio signal
and the second radio signal together are used for determining the multi-antenna related

transmitting of the third radio signal.

18. (Original) The base station device according to claim 16, wherein the first channel is a first
type of physical layer channel, the second channel is a second type of physical layer channel, and
the first type of physical layer channel and the second type of physical layer channel are two

different types of physical layer channels.

19. (Original) The base station device according to claim 16, wherein the first channel is a physical

layer control channel.

20. (Cancelled)
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21. (Previously Presented) The method according to claim 1, wherein the first radio signal is used
for determining a first antenna port group, and the first antenna port group is spatially related to
an antenna port group used for transmitting the third radio signal, the being spatially related refers
to being Quasi Co-Located (“QCL”); or, the first time window is divided into a second time
interval and a third time interval, the second time interval is before the third time interval, the
third time interval is behind a time domain resource occupied by the second radio signal, the first
radio signal is used for determining a second antenna port group, in the second time interval, the
second antenna port group is spatially QCL with an antenna port group used for transmitting the
third radio signal in the second time interval, the second radio signal is used for determining a
third antenna port group; in the third time interval, the third antenna port group is spatially QCL

with an antenna port group used for transmitting the third radio signal in the third time interval.

22. (Previously Presented) The method according to claim 6, wherein the first radio signal is used
for determining a first antenna port group, and the first antenna port group is spatially related to
an antenna port group used for transmitting the third radio signal, the being spatially related refers
to being Quasi Co-Located (“QCL”); or, the first time window is divided into a second time
interval and a third time interval, the second time interval is before the third time interval, the
third time interval is behind a time domain resource occupied by the second radio signal, the first
radio signal is used for determining a second antenna port group, in the second time interval, the
second antenna port group is spatially QCL with an antenna port group used for transmitting the
third radio signal in the second time interval, the second radio signal is used for determining a
third antenna port group; in the third time interval, the third antenna port group is spatially QCL

with an antenna port group used for transmitting the third radio signal in the third time interval.

23. (Previously Presented) The UE according to claim 11, wherein the first radio signal is used
for determining a first antenna port group, and the first antenna port group is spatially related to
an antenna port group used for transmitting the third radio signal, the being spatially related refers
to being Quasi Co-Located (“QCL”); or, the first time window is divided into a second time
interval and a third time interval, the second time interval is before the third time interval, the
third time interval is behind a time domain resource occupied by the second radio signal, the first
radio signal is used for determining a second antenna port group, in the second time interval, the

second antenna port group is spatially QCL with an antenna port group used for transmitting the
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third radio signal in the second time interval, the second radio signal is used for determining a
third antenna port group; in the third time interval, the third antenna port group is spatially QCL

with an antenna port group used for transmitting the third radio signal in the third time interval.

24. (Previously Presented) The base station device according to claim 16, wherein the first radio
signal is used for determining a first antenna port group, and the first antenna port group is
spatially related to an antenna port group used for transmitting the third radio signal, the being
spatially related refers to being QCL; or, the first time window is divided into a second time
interval and a third time interval, the second time interval is before the third time interval, the
third time interval is behind a time domain resource occupied by the second radio signal, the first
radio signal is used for determining a second antenna port group, in the second time interval, the
second antenna port group is spatially QCL with an antenna port group used for transmitting the
third radio signal in the second time interval, the second radio signal is used for determining a
third antenna port group; in the third time interval, the third antenna port group is spatially QCL

with an antenna port group used for transmitting the third radio signal in the third time interval.
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16/059,045 ZHANG, Xiaobo

Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
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NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
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3. The allowed claim(s) is/are 1-4,6-9,11-14,16-19 and 21-24 . As a result of the allowed claim(s), you may be eligible to benefit from
the Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more
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PPHfeedback@uspto.gov.
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5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
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1.(J Notice of References Cited (PTO-892) 5. (] Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .
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/WILL W LIN/
Primary Examiner, Art Unit 2412
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Application/Control Number: 16/059,045 Page 2
Art Unit: 2412

Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AlA.
DETAILED ACTION
Allowable Subject Matter
1. Claims 1-4, 6-9, 11-14, 16-19 and 21-24 are allowed.
2. The following is a statement of reasons for the indication of allowable subject
matter:

The instant invention is related to a UE receives a target radio signal, transmits a
first radio signal on a first channel, transmits a second radio signal on a second
channel, and monitors a third radio signal in a first time window. A measurement for the
target radio signal is used for triggering the transmission of the first radio signal and the
second radio signal; a time resource occupied by the first radio signal is used for
determining the start time of the first time window; and a time resource occupied by the
second radio signal is used for determining the end time of the first time window. The
application of the present disclosure can make full use of the allocated aerial resources,
and improve the utilization of the aerial resources configured to transmit a report
request that is determined autonomously by the UE.

Prior art was found for the independent claims as follows:

e Hyun Woo Lee et al. (US 2013/0034071 A1)

e MinWu et al. (US 2018/0048164 A1)
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Application/Control Number: 16/059,045 Page 3
Art Unit: 2412

Applicant uniquely claimed the below distinct features in independent claims 1, 6,
11 and 16 of the instant invention, which are not found in the prior art, either singularly
or in combination:

Claim 1:

A method in a User Equipment (UE) for wireless communication, comprising:
receiving a target radio signal;

transmitting a first radio signal on a first channel;

transmitting a second radio signal on a second channel; and

monitoring a third radio signal in a first time window;

wherein a measurement for the target radio signal obtains a target measurement value,
the target measurement value, when higher than a target threshold is used for triggering the
transmission of the first radio signal and the second radio signal; a time resource occupied by
the first radio signal is used for determining the start time of the first time window; a time domain
resource occupied by the first radio signal is used for determining a second time window, a time
domain resource occupied by the second radio signal is within the second time window, and the
second time window is within the first time window; a time domain resource occupied by the
second radio signal is used for determining a third time window, and the end time of the third
time window is the end time of the first time window; and the second time window and the third

time window have overlapped time domain resource(s).

Claim 6:

A method in a base station device for wireless communication, comprising:

transmitting a target radio signal;
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Application/Control Number: 16/059,045 Page 4
Art Unit: 2412

receiving a first radio signal on a first channel;

receiving a second radio signal on a second channel; and

transmitting a third radio signal in a first time window;

wherein a measurement for the target radio signal obtains a target measurement value,
the target measurement value, when higher than a target threshold, is used for triggering the
transmission of the first radio signal and the second radio signal; a time resource occupied by
the first radio signal is used for determining the start time of the first time window; a time domain
resource occupied by the first radio signal is used for determining a second time window, a time
domain resource occupied by the second radio signal is within the second time window, and the
second time window is within the first time window; a time domain resource occupied by the
second radio signal is used for determining a third time window, and the end time of the third
time window is the end time of the first time window; and the second time window and the third

time window have overlapped time domain resource(s).

Claim 11:

A UE for wireless communication, comprising:

a first receiver module, to receive a target radio signal;

a second transmitter module, to transmit a first radio signal on a first channel;

a third transmitter module, to transmit a second radio signal on a second channel; and

a fourth receiver module, to monitor a third radio signal in a first time window;
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Art Unit: 2412

wherein a measurement for the target radio signal obtains a target measurement value,
the target measurement value, when higher than a target threshold, is used for triggering the
transmission of the first radio signal and the second radio signal; a time resource occupied by
the first radio signal is used for determining the start time of the first time window; a time domain
resource occupied by the first radio signal is used for determining a second time window, a time
domain resource occupied by the second radio signal is within the second time window, and the
second time window is within the first time window; a time domain resource occupied by the
second radio signal is used for determining a third time window, and the end time of the third
time window is the end time of the first time window; and the second time window and the third

time window have overlapped time domain resource(s).

Claim 16:

A base station device for wireless communication, comprising:

a first transmitter module, to transmit a target radio signal;

a second receiver module, to receive a first radio signal on a first channel;

a third receiver module, to receive a second radio signal on a second channel; and

a fourth transmitter module, to transmit a third radio signal in a first time window;

wherein a measurement for the target radio signal obtains a target measurement value,
the target measurement value, when higher than a target threshold, is used for triggering the
transmission of the first radio signal and the second radio signal; a time resource occupied by
the first radio signal is used for determining the start time of the first time window; a time domain
resource occupied by the first radio signal is used for determining a second time window, a time

domain resource occupied by the second radio signal is within the second time window, and the
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second time window is within the first time window; a time domain resource occupied by the
second radio signal is used for determining a third time window, and the end time of the third
time window is the end time of the first time window; and the second time window and the third

time window have overlapped time domain resource(s).

These features, as well as the combination of all the limitations within the
independent claims, are not found or suggested in the prior art.

The dependent claims further limit the independent claims and are considered
allowable on the same basis as the independent claims as well as for the further
limitations set forth.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to WILL W LIN whose telephone number is (571)272-8749.
The examiner can normally be reached on M-F 8:00-5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Charles Jiang can be reached on 571-270-7191. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.
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Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/WILL W LIN/
Primary Examiner, Art Unit 2412
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window) IBM_TDB
L5 81 L4 and ((@ad or @prad or @ptad or US-PGPUB; {{OR OFF 2019/11/24
@rlad)<"20170811") USPAT; 19:01
USOCR;
FPRS; EPOC;
JPO;
DERWENT;
|IBM_TDB
L6 {42 (blind adj1 decoding) with DCI same US-PGPUB; }{{OR OFF 2019/11/24
(DCI DMRS CSI-RS (reference adj1 USPAT; 19:03
signal) (synchronization adj1 signal)) USOCR;
same (UCI FEC PUCCH (beam adj1 FPRS; EPO;
recovery adj1 request)) same (PUSCH JPO;
RACH) and (RSRP SNR SINR BER BLER) {{DERWENT;
IBM_TDB
L7 40 L6 and ((@ad or @prad or @ptad or US-PGPUB; {OR OFF 2019/11/24
@rlad)<"20170811") USPAT; 19:03
USOCR;
FPRS; EPOC;
JPO;
DERWENT;
|IBM_TDB
L8 {26 (blind adj1 decoding) with DCl same US-PGPUB; {OR OFF 2019/11/24
(UCI FEC PUCCH signal (beam adj1 USPAT; 19:25
recovery adj1 request)) same (PUSCH USOCR,;
RACH) and (RSRP SNR SINR BER BLER) {{FPRS; EPO;
same time JPO;
DERWENT;
IBM_TDB
L9 {25 L8 and ((@ad or @prad or @ptad or US-PGPUB; HOR OFF 2019/11/24
@rlad)<"20170811") USPAT; 19:25
USOCR;
FPRS; EPO;
JPO;
DERWENT;
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IBM_TDB N
S1 {10 ((("Shanghai") near3 ("Langbo") near3 USPAT OR OFF 2019/08/05
("Communication") near3 ("Technology") 12:15
near3 ("Company") near3
("Limited"))).AS,AANM.
S2 §144 {((("ZHANG") near3 ("Xiaobo"))).INV. US-PGPUB; {OR OFF 2019/08/05
USPAT; 12:25
USOCR
S3 3 (S1 S2) and (target same (time adj1 US-PGPUB; HOR OFF 2019/08/05
window)).clm. USPAT 12:26
S6 {1964 {j(DClI DMRS CSI-RS (reference adj1 US-PGPUB; {OR OFF 2019/08/14
signal) (synchronization adj1 signal)) and {USPAT; 19:26
(UCI FEC PUCCH (beam adj1 recovery USOCR;
adj1 request)) and (PUSCH RACH) and FPRS; EPO;
(RSRP SNR SINR BER BLER) and (blind  {JPO;
adj1 decoding) and (period window) DERWENT;
IBM_TDB
S7 {629 {{S6 and ((H04W72/1215 or H04B7/0413 {US-PGPUB; {{OR OFF 2019/08/14
or HO4W24/10 or HO4L1/1861 or USPAT; 19:28
HO04L5/0055 or HO4L1/1657).cpc.) USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S8 187 (DCI DMRS CSI-RS (reference adj1 US-PGPUB; H#OR OFF 2019/08/14
signal) (synchronization adj1 signal)) USPAT; 19:28
same (UCI FEC PUCCH (beam adj1 USOCR;
recovery adj1 request)) same (PUSCH FPRS; EPO;
RACH) same (RSRP SNR SINR BER BLER) {{JPO;
and (blind adj1 decoding) and (period DERWENT;
window) IBM_TDB
S9 {78 S8 and ((@ad or @prad or @ptad or US-PGPUB; #OR OFF 2019/08/14
@rlad)<"20170811") USPAT; 19:29
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S10 {1011 §j(blind adj1 decoding) with DCI same US-PGPUB; {OR OFF 2019/08/15
(DCI DMRS CSI-RS (reference adj1 USPAT; 10:32
signal) (synchronization adj1 signal)) and {USOCR;
(UCI FEC PUCCH (beam adj1 recovery FPRS; EPO;
adj1 request)) and (PUSCH RACH) and JPO;
(RSRP SNR SINR BER BLER) DERWENT;
IBM_TDB
S11 {38 (blind adj1 decoding) with DCl same US-PGPUB; HOR OFF 2019/08/15
(DCI DMRS CSI-RS (reference adj1 USPAT; 10:33
signal) (synchronization adj1 signal)) USOCR;
same (UCI FEC PUCCH (beam adj1 FPRS; EPO;
recovery adj1 request)) same (PUSCH JPO;
RACH) and (RSRP SNR SINR BER BLER) {{DERWENT;
IBM_TDB
S12 {37 S11 and ((@ad or @prad or @ptad or US-PGPUB; HOR OFF 2019/08/15
@rlad)<"20170811") USPAT; 10:34
USOCR;
FPRS; EPC;
JPO;
DERWENT;
IBM_TDB
ls13 |0 §l(b|ind adj1 decoding) with DCI same §{US—PGPUB; JOR §IOFF §]2019/08/15§
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(measurement with (DCl DMRS CSI-RS  {{USPAT; 10:48
PDCCH PDSCH (reference adj1 signal) USOCR,;
(synchronization adj1 signal))) same (UCI {{FPRS; EPO;
FEC PUCCH (beam adj1 recovery adj1 JPO;
request)) same (PUSCH RACH) and DERWENT;
(RSRP SNR SINR BER BLER) |IBM_TDB
S14 {9 (blind adj1 decoding) with DCI same US-PGPUB; {{OR OFF 2019/08/15
(measurement with (DCl DMRS CSI-RS  {{USPAT; 10:49
PDCCH PDSCH (reference adj1 signal) USOCR;
(synchronization adj1 signal))) FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S15 {9 S14 and ((@ad or @prad or @ptad or US-PGPUB; {{OR OFF 2019/08/15
@rlad)<"20170811") USPAT; 10:49
USOCR;
FPRS; EPO;
JPO;
DERWENT,;
|IBM_TDB
S16 {0 (blind adj1 decoding) with DCI same US-PGPUB; H#OR OFF 2019/08/15
(UCI FEC PUCCH (beam adj1 recovery USPAT; 12:01
adj1 request)) same (PUSCH RACH) and {USOCR,;
(RSRP SNR SINR BER BLER) same (t T) {{FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S17 {23 (blind adj1 decoding) with DCI same US-PGPUB; HOR OFF 2019/08/15
(UCI FEC PUCCH signal (beam adj1 USPAT; 12:02
recovery adj1 request)) same (PUSCH USOCR;
RACH) and (RSRP SNR SINR BER BLER) {|FPRS; EPO;
same time JPO;
DERWENT;
IBM_TDB
S18 {23 S17 and ((@ad or @prad or @ptad or US-PGPUB; {OR OFF 2019/08/15
@rlad)<"20170811") USPAT; 12:04
USOCR;
FPRS; EPOC;
JPO;
DERWENT;
|IBM_TDB
S19 {1 "20180049164" US-PGPUB {OR OFF 2019/08/15
12:43

11/24/2019 7:47:35 PM
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of :
Application No.:
Filed:

Conf. No.:

For:

Examiner:
Customer No.:

Attorney Docket No.:

Xiaobo ZHANG
16/059,045
August 9, 2018
5101

METHOD AND DEVICE IN UE AND BASE

STATION USED FOR WIRELESS
COMMUNICATION

Will W Lin

97149

S3876.10019US01

Art Unit
2412

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Applicant acknowledges Examiner’s statements of Reasons for Allowance of the above-
referenced patent application and agrees that the claimed subject matter is patentable. However,
Applicant takes no position regarding the Reasons for Allowance presented by the Examiner other
than the positions Applicant may have previously taken during prosecution.
Examiner’s Reasons for Allowance should not be attributed to Applicant as an indication of the
basis for Applicant’s belief that the claims are patentable. Furthermore, Applicant respectfully
asserts that there may also be additional reasons for patentability of the claimed subject matter not

explicitly stated in this record and Applicant does not waive its rights to such arguments by not

further addressing such reasons herein.

Dated this 3rd day of January, 2020.

Respectfully submitted,

Therefore, the

/R. Burns Israelsen, Reg. No. 42685/

Registration No. 42685
Attorney for Applicant
Customer No. 97149
Telephone No. (435) 252-1360
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Electronic Patent Application Fee Transmittal

Application Number:

16059045

Filing Date:

09-Aug-2018

Title of Invention:

METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS

COMMUNICATION

First Named Inventor/Applicant Name:

Xiaobo ZHANG

Filer:

Robert Burns Israelsen/Kaelee Cale

Attorney Docket Number:

$3876.10019US01

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB—JS:;)I in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 2501 1 500 500
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

500
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Electronic Acknowledgement Receipt

EFS ID: 38183015
Application Number: 16059045
International Application Number:
Confirmation Number: 5101

Title of Invention:

METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS
COMMUNICATION

First Named Inventor/Applicant Name:

Xiaobo ZHANG

Customer Number:

97149

Filer:

Robert Burns Israelsen/Kaelee Cale

Filer Authorized By:

Robert Burns Israelsen

Attorney Docket Number:

$3876.10019US01

Receipt Date: 03-JAN-2020
Filing Date: 09-AUG-2018
Time Stamp: 16:46:49

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $500

RAM confirmation Number E202013G47239387

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
839824
1 Issue Fee Payment (PTO-85B) 53876-1001 9U$O1|_I5;?e_Fee_l no 1
ransmitta p 7de728e26a65ce9f62bd38f0ff3f109297e94
561
Warnings:
Information:
121524
2 Miscellaneous Incoming Letter 53876-1001 9U5d(i,1 ~Comments, no 1
p c615e2e8eab686d971126e635763604e143]
a5d93
Warnings:
Information:
30725
3 Fee Worksheet (SB06) fee-info.pdf no 2
9d45ac72cal60a37b2cfdd4027650b885a45
Warnings:
Information:
Total Files Size (in bytes){ 992073

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PART B - FEE) TRANSMITTAL

Corap

By mail, send to: Mail Stop ISSUE FEE
Commissicner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

ete and send this form, together with applicable fee(s), by mail or fax, or via EFS-We

By fax, send to:  (571)-273-2885

is form should be used for rransmitting the ISSUE

further cor

and PUBLICATION FEE (if re o-;md) Blocks 1 through 5 should be (ofnp}w,d where

ce including the Patent, advance orders and notification of maint
below or directed otherwise in Block 1, by {a) specifying a new correspondence address;

PPro;
ss as indicated

ice fees will be mailed to the curre «.rcs},ondenm add i
Natmr}s.

JURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

97149 7590
Maschoff Brennan
1389 Center Drive, Suite 300
Park City, UT 84098

1172772019

and/or (b} indicating a separate "FEE ADDRESS" for maintenance fee notit
Note: A ¢ e of mailis r only be used for domestic mailings of the
MNote: A ¢ 1 ty b 1 for d ¢ lings of th
Fe Transmittal. This cery cannot be used for any other mpanying

Fach additional paper, such as an assignment or formal drawing, must
own certificate of mailing or rransmission

papers
have its

Certificate of Mailing or Transmission
I hereby certify that this Feels) Transmitial is b:*-qsf deposnea
States Postal Service with suffici
addressed to the Mail Stop ISST
the USPTO via EFS-Web or by fac

ith the United

mile to (571) 273-2885. on the date below.

{Typed or printed name)

(Signature)

(Date)

g APPLICATION NO. [ FILING DATE E FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. E CONFIRMATION NO. I
16/059,043 08/09/2018 Xiacho ZHANG §3876.10019U801 3101
TITLE OF INVENTION: METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATION
E APPLN. TYPE I ENTITY STATUS I 188UE FEE DUE E PUBLICATION FEE DUE [ PREV. PAID ISSUE FEE E TOTAL FEE(S) DUE E DATE DUE i
nonprovisional SMALL $500 $0.00 $0.60 $500 02/27/2020
g EXAMINER i ART UNIT CLASS-SURCLASS [
LIN, WILL W 2412 370-252000

. Change of correspondence address or indication of "Fee Address” (37
CFR 1.363).

i Change of cotrespondence address (or Change of Correspondence
Address form PTO/SB/122) arached.

'k “Fee Address” indication (or "Fee Address” Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a le firm {(having as a member a
i attorney or ¢ and the 1es of up to 2
red patent attorneys or agents. I{ no name is
d, no name will be printed.

. Maschoff Brennan

(%)

L2

PLEASE NOTE: Unless an assignee is id
recorded, or filed for recordation, as set forth in 37

(A) NAME OF ASSIGNEE

SHANGHAI LANGBO COMMUNICATION TECHNOLOGY COMPANY LIMITED

Please check the appropriate assignee category or calegories (w

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT {print or ty

ified below, no assignee data will appear on the patent. I{ an assignee is identifi
CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assigniment.

il not be printed on the patent} ©

RN

pe)

d below, the document must have been previously

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

SHANGHALI, CHINA

el Indlividual M Corporation or other privare group catity bd Government

Mirosue Fee

(Please f

4a. Fees submitted:
4b. Method of Payment:

¥4 Eiectronic Payment via EFS-Web 'wd Enclosed check

4 The Ditector is hereby authorized to charge the required fee(s), any deficienc

ldPublication Fee (if required}

[ JAdvance Order - # of Copies

irst reapply any previously paid fee shown above}

[.f Nop-electronic payment by credit card {Attach form PTO-2038)

50-5394

v, or credif any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated shove)

4 Applicant certifying nuicro entity status. See 37 CFR 1.29

i Applicant asserting small entity status. See 37 CFR 1.27

sular undiscounted {ee status.

L3 Applicant changing to re

NOTE: Absent a valid certification of Micro any Stats (see forms PTO/SE/15A and 15B), issue
vment in the micro entity amount witl not be acce i plication abandonment.
J}pl'r_dfou was previcusly undfr micro enti 1g this box will be taken

to be a notification of loss of entitlement afity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, 35 applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1 .4

for signature requirements and certifications.

Authort

sed signanare / B- BUINS Israelsen, Reg. No. 42685/

nae January 3, 2020

Typed or printed name R BU rns Israelsen

42685

Registration No.

PTOL-83 Part B (08-18) Approved for use through 01/31/2020

Page 2 of 3
OMB 0651-0033

.8, Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE

197



g o UNITED STATES PATENT AND TRADEMARK OFFICE
( :“*“\\ UNITED STATES DEPARTMENT OF COMMERCE

Q United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/059,045 02/18/2020 10568113 $3876.10019US01 5101
97149 7590 01/29/2020

Maschoff Brennan
1389 Center Drive, Suite 300
Park City, UT 84098

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Xiaobo ZHANG, Shanghai, CHINA;
Shanghai Langbo Communication Technology Company Limited, Shanghai, CHINA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 01/31/2018. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 16/059,045

Filing Date 08-09-2018

First Named Inventor Xiaobo ZHANG

Title METHOD AND DEVICE IN UE AND BASE STATION USED FOR
WIRELESS COMMUNICATION

Art Unit 2412

Examiner Name |_|N, WILL W

Attorney Docket Number |ZLL0205-0006-US

SIGNATURE of Applicant or Patent Practitioner

Signature /J |a| | N Zhong/ Date (Optional)
Name Jialin Zhong Eeﬂité?ﬁon 62937
u

Title (if Applicant is a | Registered Patent Attorney
juristic entity)

Applicant Name (if Applicant is a juristic entity) AP EX BEAM TECH NOLOG I ES LLC

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Total of ] forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc Code: PA..

N PTO/AIA/B2B (07-13)
Document Description: Power of Attorney Approved for use through 01/31/2018. OMB 0651-0035

U.8. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a vatid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal tetter (form PTO/AIA/82A) or identified above:

OR 155075

|:| | hereby appoint Practitioner(s) named in the attached list {form PTO/AIA/B2C) as my/our attorney(s) or agent(s}, and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C))

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

|:| The address associated with Customer Number:
OR

D Firm or
Individual Name

Address

City [ state | Zip
Country

Telephone I Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

APEX BEAM TECHNOLOGIES LLC

I:l Inventor or Joint Inventor (litle not required below)

|:| Legal Representative of a Deceased or Legally Incapacitated inventor (title not required below)
Assignee or Person to Whom the inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

|:| Person Who Otherwise Shows Sufficient Proprietary Interest {e.g., a petition under 37 CFR 1.46(b)}{2) was granted in the
application or is concurrently being filed with this document) {provide signet’s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature g SPE” | Date (Optional) | 11/10/2021
Name Deepak Sharma © %7
Title Managing Director

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. if more than one applicant, use muitiple forms.

Total of 1 forms are submitted.

This coflection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file {and by the
USPTQ to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individuat case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in
connection with your submission of the attached form related to a patent application or patent.
Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general
authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the
information solicited is voluntary; and (3) the principal purpose for which the information is used
by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent
and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the
patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially {o the extent allowed under the
Freedom of information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records
from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including
disclosures to opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains,
when the individual has requested assistance from the Member with respect to the
subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of
the Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974,
as amended, pursuant o 5 U.S.C. 552a{m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty
in this system of records may be disclosed, as a routine use, to the International Bureau
of the World Intellectual Property Organization, pursuant to the Patent Cooperation
Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant
to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the
Administrator, General Services, or his/her designee, during an inspection of records
conducted by GSA as part of that agency’s responsibility to recommend improvements in
records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public
after either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a
patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the
limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and
which application is referenced by either a published application, an application open to
public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal,
State, or local faw enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
APEX BEAM TECHNOLOGIES LLC

Application No./Patent No.: 16/059,045 Filed/Issue Date: 08-09-2018
Titled: METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATION

APEX BEAM TECHNOLOGIES LLC . g Limited Liability Company

Applicant’/Patent Owner:

{Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

L] The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: XIAOBO ZHANG To: SHANGHAILANGBO COMMUNICATION TECHNOLOGY COMPANY LIMITED

The document was recorded in the United States Patent and Trademark Office at

Reel 046590 , Frame 0969 , or for which a copy thereof is attached.

2 From: SHANGHAILANGBO COMMUNICATION TECHNOLOGY COMPANY LIMITED .. APEX BEAM TECHNOLOGIES LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 058068 , Frame 0338 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:] Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

Mialin Zhong/ November 11, 2021
Signature Date

Jialin Zhong 62,937

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 44267662
Application Number: 16059045
International Application Number:
Confirmation Number: 5101

Title of Invention:

COMMUNICATION

METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS

First Named Inventor/Applicant Name:

Xiaobo ZHANG

Customer Number:

97149

Filer:

Jialin Zhong/Eddie Rowell

Filer Authorized By:

Jialin Zhong

Attorney Docket Number: $3876.10019US01
Receipt Date: 12-NOV-2021
Filing Date: 09-AUG-2018
Time Stamp: 12:10:00

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ttes)/ Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
1727512
- Z1.0205-0006-US_Marked-
1 Application Data Sheet UP_ADS pdf no 8
638¢76c302a48b1f0a3d519778c7562ede
Warnings:
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Information:

This is not an USPTO supplied ADS fillable form

264309

2 Power of Attorney Z1.0205-0006-US_82A.pdf no 1

9c2dcab03bf56dbc02e479600ch124eec36)
1a90c

Warnings:

Information:

1100582

3 Power of Attorney POA82B_Apex_ex.pdf no 2

d420eaec9e65ed86bfe977d519b96€06216|
6a185

Warnings:

Information:

121240

Assignee showing of ownership per 37

CFR3.73 710205-0006-US_3_73c.pdf no 3

ee5bc33d13e8d009043d27b4e8308fcebsd|

Warnings:

Information:

Total Files Size (in bytes){ 3213643

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 126099-8021.US00

Application Number 16/059.045

Application Data Sheet 37 CFR 1.76

Title of Invention | METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATION

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1 Remave
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [] fiaobo | ZHANG I
Residence Information (Select One) US Residency e Non US Residency Active US Military Service
City W‘ Country of Residence | ﬁl

Mailing Address of Inventor:

Address 1 Room E3, Floor 8, JunYao Building

Address 2 No.789 ZhaoJiaBang Road, XuHui District

City | [phanghai | state/Province | |

Postal Code | [poo032 | Countryi | )CN

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 0416

Email Address | | Add Email | |Remove Email

Application Information:

Title of the Invention ETHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATION
Attorney Docket Number| [126099-8021.US00 Small Entity Status Claimed

Application Type Nonprovisional v
Subject Matter Utility -
Total Number of Drawing Sheets (if any) 9 Suggested Figure for Publication {if any)

EFS Web 2.2.12
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Attorney Docket Number | 126099-8021.US00

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATION

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority informaticn must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed applicaticn, subject to conditions and requirements of 37 CFR 1.57(a). )
Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country 7
filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

35 U.5.C. 122(b) and cerify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of atiorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 70416

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119{e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

EFS Web 2.2.12
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) ) Attorney Docket Number | 126099-8021.US00
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATION

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)

p01710686330.4 | po17-08-11
Additional Foreign Priority Data may be generated within this form by selecting the

Add button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.12
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Attorney Docket Number | 126099-8021.US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATION

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2_ Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT autherize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

EFS Web 2.2.12
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Attorney Docket Number | 126099-8021.US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATION

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Mmmmmm APEX BEAM TECHNOLOGIES LLC

Mailing Address Information For Applicant:

Address 1 Reowm-Ed—Fleord—dun¥ac-Building L04EAST HOUSTON STREET

Address 2 Ne-8a-ZhaodieBeng-Rend=—uHurBistret  SUITE 180

City Otrarmgtrai | MARSHALL State/Province IX

Country ‘ FN S Postal Code Peeeax L3070,
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.

EFS Web 2.2.12
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Attorney Docket Number | 126099-8021.US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATION

Assignee |1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X

Organization Name WW&H&M APEX BEAM TECHNOLOGIES LLC

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 - - et 104 EAST HOUSTON STREET

Address 2 No-TeoFimodrmBamg-Roo-oHui-Bistiet  SUITE 180

City ||Bha'ng1‘|m MARSHALL I State/Province IX
Countryi | FN L I Postal Code poeesR 75670
Phone Number | Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by

selecting the Add button. Add
Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature TRt ialin Zhong/ Date (YYYY-MM-DD)| [pe+8=96-05-
2021-11-12
20211112

First Name %eron Jialin Last Name ‘ to'ﬂnmga Zhong Registration Number 62937

Additional Signature may be generated within this form by selecting the Add button.
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OCMB control number.

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

126099-8021.US00

Application Number

Title of Invention | METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATION

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested informaticn, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1  Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine usg, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4, Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a(m).

5.  Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclased, as a routine use,
to the International Bureau of the World Intellectual Property Crganization, pursuant to the Patent CooperationTreaty.

6.  Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
16/059,045 08/09/2018 Xiaobo ZHANG 71.0205-0006-US
CONFIRMATION NO. 5101
155075 POA ACCEPTANCE LETTER
Zhong Law, LLC
100 Connell Drive N AP DCERA
Suite 2300 000000129834195

Berkeley Heights, NJ 07922
Date Mailed: 11/18/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/12/2021.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

lagizaw/
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov’

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
16/059,045 08/09/2018 Xiaobo ZHANG $3876.10019US01
CONFIRMATION NO. 5101
97149 POWER OF ATTORNEY NOTICE
Maschoff Brennan

1389 Center Drive, Suite 300

289 oD A

Date Mailed: 11/18/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/12/2021.
+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/agizaw/
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Case 2:21-cv-00438-JRG Document 2 Filed 11/30/21 Page 1 of 1 PagelD #: 24

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Marshall Division on the following
[ Trademarks or  [A'Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:21-cv-00438 11/30/2021 for the Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT
APEX BEAM TECHNOLOGIES LLC TCT Mobile International Limited, TCL Electronics
Holdings Limited, TCL Technology Group Corporation,
TCLCommunication Limited, and TCL Communication
Technology Holdings Limited
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 10,462,767 10/29/2019 Apex Beam Technologies LLC
2 10,568,113 2/18/2020 Apex Beam Technologies LLC
3 10,912,081 2/2/2021 Apex Beam Technologies LLC
4 10,944,527 3/8/2021 Apex Beam Technologies LLC
510,951,271 3/16/2021 Apex Beam Technologies LLC
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [ Cross Bill [J Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upen filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 2:21-cv-00438 Document 2 Filed 11/30/21 Page 1 of 1 PagelD #: 24

A0 120 (Rev, 08/10)

TO: Mail Stop 8

P.O. Box 1450
Alexandria, VA 22313-1450

Director of the U.S. Patent and Trademark Office

REPORT ON THE
FILING OR DPETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

for the Eastern District of Texas, Marshall Division

on the following

[ Trademarks or [ Patents. ( [J the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT o
2:21-cv-00438 11/30/2021 for the Eastern District of Texas, Marshall Division
PLAINTIFF

APEX BEAM TECHNOLOGIES LLC

DEFENDANT

TCT Mobile International Limited, TCL Electronics
Holdings Limited, TCL Technology Group Corporation,
TCLCommunication Limited, and TCL Communication
Technology Holdings Limited

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 10,462,767 10/29/2019 Apex Beam Technologies LLC

2 10,568,113 2/18/2020 Apex Beam Technologies LLC

3 10,912,081 2/2/2021 Apex Beam Technologies LLC

4 10,944,527 31912021 Apex Beam Technologies LLC

510,951,271 3/16/2021 Apex Beam Technologies LLC

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [ Cross Bill ] Other Pleading
PATENT OR DATE QF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT
CLERK

(BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 2:22-cv-00188-JRG Document 2 Filed 06/01/22 Page 1 of 1 PagelD # 28
.

A() 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1458 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 andfor 13 U.S.C. § 1116 you are hereby advised (hat a court action has been
filed in the U.8. District Court for the Eastern District of Texas, Marshall Division on the foltowing
[ Trademarks or & Pateots.  { [ the patent action involves 35 U.S.CO 82920

DOCKET NO. DATE FILED LS. DISTRICT COURT

2:22-cv-000188 06-01-2022 for the Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT

APEX BEAM TECHNOLOGIES LLC

SAMSUNG ELECTRONICS CO., LTD. and
SAMSUNG ELECTRONICS AMERICA, INC.

mfxf{\)f%:\i{g{\ o) ?)?{r;rrgn})rﬂleji HOLDER OF PATENT OR TRADEMARK
| 10,462,767 10/29/2019 Apex Beam Technologies LLC
2 10,568,113 2/18/2020 Apex Beam Technologies LLC
310,912,081 2/2/2021 Apex Beam Technologies LLC
4 10,944,527 3/9/2021 Apex Beam Technologies LLC
510,951,271 3/16/2021 Apex Beam Technologies LLC

{1 the above—cntitled case. the following patens(s)/ trademark(s) have been inciuded:

DATE INCLUDED

INCLUDED BY
o

Amendment ] Answer [ Cross Bill ] Other Pleading

PATENT OR
TRADEMARK NO,

DATL OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

=

In the above-

_entitied case. the foliowing decision has been rendered or indeement issued:

DECISIONJUDGEMENT

CLERK

(3Y) DEPUTY CLERK DATE

Copy 1—Upen initiation of action, mail this copy to Director
2—Upen filing document adding patent(s), mail this copy to Director

Copy

3—pon termination of action, mait this copy to Director
Copy 4—Case file copy

Copy
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