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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.
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[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 raa 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] In 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.
4

12



[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 DCI.

[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 time 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
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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
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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 (CRD} .

[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 asecond 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] a first receiver module, to receive a target radio signal:

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

[213] a third transmitter module, to transmit a second radio signal on a second channel: and

[214] a fourth 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 is 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] a first 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] a fourth 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
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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 astructure 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 Svstems (GPSs), multimedia devices, video devices, digital audio plaver (for

example, MP3 plavers), 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 SI/NG interface. The EPC/5G-CN 210 includes an MME/AMEF/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/SG-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] In 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 laver 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 raa 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 laver (i.e. IP laver) 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-laver 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 1s 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) sublaver 306 in the

layer 3 (L3). The RRC sublaver 306 is responsible for acquiring radio resources (i.e. radio

bearer) and configuring the lower lavers 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, raa 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 is, 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

receiver 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 is, PHY), including encoding, interleaving, scrambling, modulation, power
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control/allocation, generation of physical layer control signaling Gncluding 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

receiver 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
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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

31

39



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 5, 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 $12, receives a second radio signal on a second channel in $13, and

transmits a third radio signal in a first ttme window in 14.
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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 $22, transmits the second radio signal on the second channel in $23, and

monitors the third radio signal in the first time window in 924.

[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

36

44



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 laver

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 anv 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, relav 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 laver channel, and the first type of

physical laver channel and the second type of physical laver channel are two different tvpes of

physical layer channels.

9. The method according to claim 6, wherein the first channel is a physical laver 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 VE 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 laver channel, and the first type of

physical laver channel and the second type of physical laver channel are two different tvpes of

physical layer channels.

14. The VE 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 ts 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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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 371 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 timeonor 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 lapsed6 6

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).

SelectuUSA

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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YEAERR it mtsSePE BY
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be HA

fest}ZAHA

feky SRL, ATRAES IPPTgKeEKEE
SEAL, FEAR IE E AY

PAS SIAR, TLRS ESSE vrFranSo Ss -Be
RTFGWyAUR

ER TGR RU Whe
i).

feyEIRSHEL RBTRS AyREE Yb,AE RRC (SSH
Sit.

ARACHIS ATTR, SCRPIRZEF, RRS TBFSf 4GFE
JoeWER FENPaz a. AIR i a iyeyBeBETRTt Nt

fey SCRA), AoRRoe-GR Se nyJot HY)At FPAt
ES} Fe) Bt AY)eae NTZa

(eA SHEL, TRON- INNAa AALAA INAll EFTRS-FEARS
Jor FEV FRY ae BEDECI 3B -aBE

feyESRSHEA HY --ATS, TRON-nSBE apEAN

SILA, RRS- we 1 iA SS - a Tda Pe TR
- Inti Bi
VEA--SEA), RRS- I Tda AY

SYS-IESA ae HY BeyJ ERSTLPN TD TLbanEBTRS-TRE
BrCEDfayAS TReB -WT Nd adA oRewBad fHT A1Bo

ILEIANA.

YEA ASELL, FESR INTTt YK EE EY
VENSLL, JOGA Te NYG EE Ade

FSG, SRR ABESeahACS

iitA), PRS NT Tda CYSENT alUL FRB NT

SET I 3 PRK WMERABY

65- IN Ta) fal BR AEBTAR Sy TA) fet AYATBl BYAR
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be HA

65 - BN Te) ea AY aEN A ZED EN iE PANTER, IRR TezaSA FIR
L1

WYAAARAYBIS

Ka FUAras
-

IN Pe) 'ee 21 0

STP, BIB- FCB (BSBOTh xe6 -ABein 2. A

PBA Wea
YEAS SERB, BIB Para

-FCB SsBO FTBi xe2 -Kevin A BK

Tez FS

VEAP SKE, TIRES 4 aSBAdPdTS INT) a A
AIR ABs SN RAGA SYAIK «

Teta
YEA BTR FCA fs SOC FAFi aeBs-HRBeg 14. A

teBal AY SETHE > FY [A] f Fa - NY

Arik RBG FL ZAA AIK TA TA) BRLEGK

Fe BG S g FA ZAARD

PPAR ces SSa A A. FA

s g ZAYR+fA IK ORKF FEPkWY ha] fal WACKAT

ZA AYPREAC FE a3 NY ha)aA
iAH TAA.

ASHATT a fs A, ELT
Beis A txTBS :

FER aie ERB Aes Ss
FESR- IN TA) Bi A AGE TeBeta

mETIAa BY Ta) Ba Hy)RI Y As IRS BeaPr A BY BS TA1eA
tet IREZY

YEA BTR SANETATI- FG 1AM
YEAERRSKE TSSEB, TSRZFahheBsBCA IE ifBMTIRS

Fra, €XtAria A brTc2811 1 We6k fark FEFTIRE 728SA
PDA SR a FA Yd ey Te) EY4 FA
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be HA

VEAI ERRSKE Ky PSSEB»vi- TReB +htBetiCEBAL IRS
TBSAATIRA-TGs So
YEAERR an hteBY PSE, AIRE GetsSNAAltBEaT

SB jaaFa ne IR
TBE
VEAPSaitol, fiTRE Sh ChA YR BUCTI BS - TCR SAT
TGS Arik G2a PIABS-TG2 fa A IG

VEAYER 9Wt4BA PSE, IRR ets Fil -Tez
fe FE 48AgTA IR -

TCBe{ASBRAY AIK «

VEAPSKE, BTR4EC8TEAIR AcBets Sr ca AD A ENaot

ARG A TL, SERIETET. (AIRES TCR PTR

ARG -TT TA» FORE TREE Tce ia SAHfTI
TOPAESBFE I)A eeTIAoS CRBS WY AE AYBIE

AGES FAA PSO Tin, BRR a 111 NB RD
PLEA, AAS e-PROZRSig AIRS SRR

1

AGE ATF ft SREZET. ARR (Bis
©

TA) at, Beta Sr A A NYSketDREEPr

ARG ip AY-TS TA, RITE. rao G28faSr aAAY

fe] eat MARLENSZl.
ASHATE AAFoca NAPs,
PUL, BU tnDCB Ss

RG -WsRATANRIS, AIRS ACB
* QIK »

ooA] WV.

VEZ JARIKAT -elas
68J CARa SWSRAI 5HJX

A

ea ArA
A, BTRIN Tal fd4BRos - IN TABiZY

14

89



20170811
2017106863304

be HA

- BORONPURER, FER {SiaRIS
B=ANP, AER ai iERIKBCA
BURLBR, CES - AY TN AWB is Ss

AIRS TGR4 SAGE; ATRES - AGBeeeT ceA BSI BS Tia) oakWl8A Fifi

Fifi cEAIREB HY Te] ad IJ ARLESZy
YEAS SEB, IRAP FARaeREET. (TIBOR BAAS, SS

3EDEB, ERRALP we AR

VEAP ERRAL SHRR

BH Jos fis ADFT RS BS1 JE RS ]FB J 1 Me
VEAPSKE, ERRPutREECE, ARR (fiaee A

JHJ2 Pe till a

FS ED it a Yak482Fie2 INT) et, ATI Caea SAT aA SEYa
VREATRa INTE) Bt ZW, ARaR SY TA) feFE BY TA) efZN

SKB, EGRALPaceARETE. Bris- A
FS ED it Sa Uk482 ee 2B IT) et, TIA SN Pa] ef MAERYAlle IR

ALAATP A Foci fsHtsee, GR
BONNLR, BOS A trTZ fa

- FEB CARAS
VUASNALIRIR, FES - IY TH) Bet ANAIS - CB

neTIRE - AY Ta) ae ERI Al; TIRESAe fsSr A ED SY TA] et Yak8A

FLA, Epx}ATA A prac2811> YW 3XAFfkAPIRBE ZR 1 "SF

AYESR INAY; AIR- CBee Sir cr ASAP) ot Dek8A

Tas Ss} A Bb 1EA eaSYSAA
- FG2e faSA

SB aia, AIRE -TBHRPTERAald, PRA AD

ARR ce fa A A
YA

ZX TERYBl

-FER SS

FEMA, Eh Pra A RICZe fa AYWl akSF fhAjiaRaeas All

AraeB- fa AE; ARRER - FGBee TcA BY BS Tia] otWAA
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be HA

RETIASS- AY Te] et I ARERYZo
SB, VRE (ATR Beas, Pr

SHSRAT

YEAS STP, GREECEARRIETE¥, AiR- Dc2 SSAA

SERB, EIREIABCERRIETET . TIRES fale ne

AIRS (Rist PIR RD
BS1 PR I FPHie fi Hi.

SERB, XREBC RRIETE TT. Arie fa xe NY

Sen, AYETE¥, Ares DoesSA A
FY AS) EYak TRUk82APe ee8NT)et, ATI ceSSAT a FASYa TR

VREATRRINTE) et TA) BaFE BY TA) BeZN

FS ESD I akatUR 482AFH =I TA) et, TIA SN Ta1a WAgwEYAleAIR

TAB-CBee SEAAa TCRa SSWSKAY

SETH EARSES RP A

By fia] FY ZK TERY Zl

VEAP htt Bil , FALEBLAATTRA, AHAAOPRATA:
FEY Al) FA BE ACKY"eePEARPAEPO7aFETR

ThetaAS AY URSA)ASS"ae

SM DMWaSR EGRASEE
Mt Kl ohA

HE Poe)TEE HR LAP it STSE BS il) PES Tite'4dE AYER, > IS
Hin AMAID Se

KI 1 ASH SASAS FA ifA St A) BnCRSs, SE CRS >

of-FEZ 'SFS=o fa SsWEA;
A] 2 ZIN SAREAS Ts AY Se te '6EY» ARINSA;

St BdAF STPs ST AYFZ bp

MARIANSS Al;
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be HA

2

5 ath7 ARSEASHaA 7SP AYa fis "S FeEGTEA
6 ANH SOARHeAS FA A PSSE EYNT et. ST] feA ap

By fa ffWass Al.
Bd 7 aNd 1 ARHAS A VEA SE te9 hy es IG Tig"A Fry -CSS

sek

FA] 8 ANH SARHeAS FA tsA 1 SY UEP PA AchEFse PS2aHE A

A 4 aN J PRS
el

FABAASEY BECY as

Pl 9 SARS FY SS Tt) AySYAhHOS=A2PAAEA «

FA an IE 11A
PSOESE IY FETAS tsBART SREE 2VE, 3 esBE BY

Fe» FEDERATRLRAS Hee AA Bit FUSE Bt PRE AT DAAE 11

2AFF ©

1

Ski Pi 1 aNBlTRASH A aNceaS. TZaS, BOT

PTGS, (eh -45 te | SS. (ESATAa a ae

TA SIFTED ait LRRD TAS; FR, EberAria A oyFees
"SAWU ieBFAhAC IRos SAATaeBSCARSARK; ATI
- Fe2B5SPT 5 FB FY BY Ti)8 AFPFf eeTS -YP) "eat EE Hs A;

Pr a AS ESBS) YEAPeeTak Ss - BY TB) at SEY
Jl.

11 BASHl (A RETAeAWU
SB, ATR A tre2847 Ss ERAF AY BTBA

YEAHSSL, ra Wl) a RRO LiaBL. IRB-
{BSALTIRS-GRAB S WNIRA

Ty HEAR PSR. LA, FB ABTRPye tkBEXA

Pra A pete28
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be HA

SERB, -FCB "SATWiIRBCBTSEBOR RIS

YEA TSE, PFEBALA18 8ATIRE a
[A] i A

YEA WeBL, BIRBFCfs J fiEA TihaE Bets "SI
BREAK BIE «

PrRE FCB ATR Befis"BFETA]
o

YEAS SEB, JLZXM Pr oA BSNKAUAJAFaise 65

1A ef A aeeA. ATI a AY Ta) at AYALEYAlAPr8os - PT) at A[A1.
PH Te Bs AABras8 EP "ea EYaitEY ZABYPT -EN Ti) at BN teeTY

AIRS TelaSN RE RNBARK. STIRS TBsSABR
EAT oS IY TA] ffEAAPdIl FTR Fs SAN AAARNBUT

VEAPSKE, BIR- TcBe18 $8 ffi eB-ABeis A, BK

TY TT PL Si

SKI, BIR Tc2e fa BO A A, BK

FAPBCTvRF Ae A ELA fpTO PEPrRS Hy fA at
tewlPTI 35 BRES

SERED, BIB-FCBSATA -FcBe fs HSE I]HAF
HieAR -RAZA.

FA AB HlyATTIRE Toes So
4

Pr A FA 1 Sy-12817

I ZA heFU UABS ORRABCAPE SS

Bl, «AB FP ie 98-ZEB ikSE - YP) Pa BA) Ee
Beta F o

VEN SET, FTPPHI eeaArideB -

Pil] 2

2 Ara.
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be HA

A) 2 ze HA NR 5G, LTE(Long-Term Evolution, 3A ya dE) &
LTE-A (Long-Term Evolution Advanced, JMonKH HE) ASP)244244 200

HPA. NR 5G Bk LTE P2342#4 200 PRA EPS (Evolved Packet System, 941

UE(User Equipment, ALP"#4) 201, NG-RANCR--4RCREAMS) 202,
EPC (Evolved Packet Core, ZHFRE) /5G CN(5G Core Network, 5G
FKL» PX) 210, HSS(Home Subscriber Server, VAa AP RS#8) 220 Fil

UREPARS 230. EPS a GH REAP 28Be, (AON J fj PAARRN iEEK
/#20. QUAN EPS HEGELANHRS, BTPTORRA RBA
SAR EAN A eg OL PPREcee AC RS YY Pd We

'EWS BSYZ. NG-RAN 4% NR WS BC gNB ) 203 A gNB204. gNB203 ##

[Al FE) VERE All gs gNB204. gNB203 tH A MKASE. HEHR Ga. FCZRHE
TCR LUCABS ACAASOE . FEARSSE+ ( (BSS ) 1FeARSEG CESS) x

TRP( AIK HEU A) BSE PH F's AeAR GB. gNB203 "N UE201 4% Xt
EPC/5G CN210 HAR. UE201 HSEWeTewees ARE. ee
HL, PPREMAS. MRE. Bee ( On , MP3

FRBCAS) FADL. VARA. TCADL. RITA. PEE ea. HLASZE
MIRA. WA, Waa, AAE (Ay SS Be 3

SB. ArieRASA AUy.th HY 1% UE201 PABAIG. WPA. Bao,
WPoc. BeoC. oc. BARB. CARB We28 iH 38

FL. PR. BORPB BPERUAMARIE. gNB203 ict
SI/NG AE$22Bl1 EPC/5G CN210. EPC/5G CN210 45 MME/AMF/UPF 211.
HE MME/AMF/UPF214. S GW(Service Gateway, HRAPI%)212 UR
P-GW(Packet Date Network Gateway, ZA dh 26 YH )213.
MME/AMF/UPF211 44b## UE201 45 EPC/5G-CN210 ZAAS Ao Hill

MME/AMF/UPF211 $e 70 ae BE. AAAy? IPCnternet

P-GW213. P-GW213 #£(4 UE IP HathaAtaRB'sIAE. P-GW213 IgHe Sl) Al

EA} ZAKH) 200 SE RtEEBieRIA. EPS 200 eK -P LE

UA KE AN

Tf] [a] UE201 ASS gNB203

FEA ZB ia
1

EY

Protocal, ARFHi) @2 S-GW212 A
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be HA

PPR IRS 230. AURMIRS 230 EVARDRS, ALS
ALF aE RY. AERP. IMS(IP Multimedia Subsystem, IP A2&5SAR
All PS FRYERS ( PSS ).

SAL, TIA UE201 WAHPOS.
TK gNB203 HtAS RH AYee

SE, TAR UE201 SCRERRAE

YEN-*Skit, PTA gNB203 3cFF
VERSTA, TIA gNB203 SHERRIYe URA

SkFiPl 3

MMSHpaI, SUPE 3 Bros. Al 3 HRA APOPEee
TAA A 3 asFF APRA
CUE) A eh CgNB BK eNB) bene oe) Jel. 2 AU 3.
J21(LI JE) ERIE PP PHY (8 SPORE. LI JefeARI
BRAY PHY301. 2(L2 J) 305 PHY301 2 Lk, AitHitt PHY301 7£ UE

4 gNB ZA SEER. FEA L2 Je 305 FS MAC (Medium Access
Control, UEON AF HHI) 302. RLC(Radio Link Control, Te ZREEES
APSHIPDO FE 303 AI1 PDCP (Packet Data Convergence Protocol, AyZH

{A UE 0 BATE LZ 305 2 LAAFdLBE, BFR ILS x2 LA P GW

a

Ey DSANSR. RLC FB 303 EGE Be LA7 PeeeA, EK
FATEOLYBTACNWeBe BSBAR LL eh fe A HARQ 2qaRAEC
MAC Y-Jes 302 $eALE411 1346713 111Zz al1&BRS A. MAC Jee 302 2BA HELE
UE ZHI AC- A PR AC, AREER) © MAC FR 302

APRFhAF A Ze Bp i BESe Tite 3 AN th SPST 117

BIL EEMBO SB 304, RA RIZE EAD eNB Xb. AAS >

AbZee Clan, IP Re) AIA FueRY v g (ON, 20 UE. ARS2s
FEE) ANDV 21. PDCP 304 FEA DCS Ke a

ies$A. PDCP 304 WHEATLE eS AY Pa es eb
FA IPA, MzepeeMEPEA DIR JELZ5 gNB UE

Tf Gt HARQ PEE. CEPHIAOH, HAF UE All gNB WYTBS FB,HpWNAERgMY

20

95



20170811
2017106863304

be HA

Tyee. mae AY RRC(Radio Resource Control, 7

gNB 49 UE RRC OKACEPRB.

taA, BAR) 3 PA Be PpWtBRheeAOAS ts ah

{RAS AS ifATa A bp JLBeaSEPr PHY301.

YEA A TiffSE, AS ip IRB 2a18SEBeTIA PHY301.
SET, ASFAEH EYTI FCAaSEMTTA PHY301.

YEA Titel, ASFA AYToos coAa SSEMTTe PHY301.

PtH 301 Fl L2 Je 305 KitAth_EFAIA, (AYAPe iWA TED AYaSk EB4a

ZY YE Hl) TOE 306. RRC J/& 306 HARE LABR ZA N (BU, FoZe Fa 7K5

htfil 4
Sti) 4 ES ARSE A FéHhAEFISAKkEe ifoS A,

CUBSA 4 Bras. A 4 eteRA IXJZK tS UE450WI gNB410 MEA.

ax 430, FHBS 412, ACUt AbsAs 415, MIMO ACH ADEEAS 441, MIMO

442, ACH as /Uae 416 FURZK 420.
TENPee CUE450) PALA ELFaPe iil1 ay 490, Fefias 480, Be

EVE 467, BetARTHAS 455, HAY 452, MIMO pt SHBS 471, MIMO

472, Aci as /Uae 456 FIA ZK 460.

LBBLBUAFsHil]BS/LbHHAS 440, Peees / ADGA 440 HtHLLL
WFR. FlayBoeBeFl RAPDRE4 11AV 1Na)Y&RSA fiz

DA6FRBH Se4Hl SL, Gl 41 DL-SCH(Downlink Shared Channel,
PATtt

FF fi"x2s 430 A LLAt EBL AY ieaRAS

MIS (410) PHD PSPsHlas /ATES 440, RE 443, FER

BA, es STA L2 Jee

fe rill 23 / ASS 440 BY5 FTE ERAS HEYF S 430 FAKE.
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be HA

fillas / CbEEAS 440 WaAIAaS 443 fea, Vaae 443 FF a
440;
fa til]AS/Ab BRAS 440 ReBecXkBESS 412 my EWE AhPETSBI
MRTRISE ArBBAAI MPHae 415;
KS hoHSS 415 fecesHil ae/AbBS 440 ALER, ataHE

Val fill Dy 24 Hill,/aPFic#04BE 1& C245 PBCH, PDCCH, PHICH,
PCFICH, Blas) AER;

MESH CW Mr era 1
Bet 416;
MIMO Ae Sip AchBHAS 44] Ay BEHLATAYOSA PE [a] ACI AS 416;
BEANBe 416 FF MIMO ACH AbEHSE 441 HEGREaaSeeT
Ms SIFAKEE 420 AIH; BESACI a 416 OSAA

HEALBS 456 FAPsiet AZ 460 BeUAC IANOUlteSFeaBee 51 SHE

MIMO or ael) 472 3 APOPe USCseOA MRAY TE+EU AS 456 HPEFTAbBE

MIMO ReWU 28 472 FAMBeas 456 PEWSINE SSETT MIMO Krill,
AEWABES 452 $e 26 MIMO ROUAMEaa ;

MIMO orWu 2& 472 Sy HH Be FDLze HACae ORSNY [a] oeBATAS 456;
PEW N 452 SHA LI (BU, POSH) AAMR RECA
SHAELERREIS. MARC $n RAP. hlsOMS,

FFfi 2s 480 HT LAATEBL AY ieaR

ES6ait FOROIVY AYR, FE$.Ua es eu ill AS / Ah An

Ll CBEEE) WE AC Abe Be

MIMO Ae ip}ARSEBS 441 KPH ES, AESSBE

WidATFEAFSEESBS REE Sit; BERZXJRN 416 WS A
REEFUEEFTBE Rem, BK, aE, EAB
1 Ss PRPAIRSOR A Aop aS 416 aeATAbe

GAPwe CUE450)

490 FE UACFEUARFEBS 452 FeH HA cept, FeGE Sk
opBozeeeFlBARPDAest5 (EHS A A SS

ee L2rg1 FARR, OKSERAPA mA
fe rill 23 / ASS 490 HY5 1tiiFEPARASA ATE ES 480 FAKE.
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be HA

FHias/AbERAS 490 HAGAt AthBESS 455 WYEITAKMETMbBESBY
HSB FT EAC Hy fPe ES rEGTBA EWAPS 452.

MIMO Ae dphch SHas
AA1 MPACSAb SHAS 415 ATI A ppc2818 SsA IE1a SEITBK
Ze PRAMAS . RNAS 416 KE MIMO ACAMb SEAS 441 FECAL SFEPM
fey, VET KR RA, FFARR AR 420 RINHZ. FEWes 456 1%

WIKRE 460 Bee, WET a SA
> FFEfhMASA SHE MIMO #2M45 472. MIMO

472 Xt}Meuae 456 BUCSIA S BEAT MIMO HrWll . ey AbBEES 452 Xf MIMO

472 fr thMealaSRETJ
FA ABHT28 fa 1 aAhr BAS 415 AE. MIMO AephXbBeaS

702818 AAS aa SS EITBAK
Ze FHBATS . KSaS 416 KE MIMO ACHYAbPEAS 441 FECESHsSe

VETRAIDARIK A, FARRAR 420 AHS. HEUACHR 456

WEITER 460 Fe, EFTRAF YR I, 7FtBIATARA oAaa SAL
ANNES, FPtipseas SHEA MIMO REMUS 472. MIMO or

Al, PEYACADTaS 412 MBRIN-IGA ae AUFTA
Tela iaSBRATANKIRAIM 4A BLITIAPe rll AB / kSAS 440

TotJIASAC SNMb BHas 415 FO MIMO AcShAbBESS 441 FeubZRANas 416 OTTIA
Ss BELTPRABKIKWSOR

FG

Less PRE A IRoS CR{BSBRAMANIRM BRATIA

BeWhas 416 OTATI oS TCZRa SWEATBI RAYTK

11 StAC AbBAS 415 AEBY,

BY

WACRA, SBIAUTIA A te7c2k

472 XtMfeuae 456 few SsBEIT MIMO FrW) . ARSEBS 452 Xf MIMO

Wlas 472 Hyth AYAtea tsETT AchBESBl AboTIAoFae FCRaS

hte ll, VACAHESS 412 MW eZeeSAPIRBS

4Hl1BS Ab THBe 440 WH' AIR SHBS 415 Al MIMO ACH AREAS 441 486

SHPutt (UE450) AKAIAEA
BEV 467 HethElaBBall ax/ as 490, Peiillas / MbERAt 490
fe ake4a. DUP. BayBoepeeFAEzHEP Re
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be HA

UL-SCH CUplinketaae
Shared Channel, Ala iH):

GAS 480 AyL ATT EBL BY13cu
BB fil]AS/Ab SEAS 490 EWMBERS 452 OL RAT+EWCZFAT AbSH8BI AY
Xt EFTRISEHS ELBAAYMbPRS 455;

ad fel) . Dy8FS hil] /5)ACze)PePeHills CLFG PUCCH, SRS(Sounding
Reference Signal, AMS;

4A) SH CLK KRSM, sea SB
456;

MIMO Ag EphAbBHAS 47 1 fay BAT seGRUAY ) BACAB 457;
RAB 456 HI MIMO ACH AbSHSS 471 HEE ASE aelaSeeT
PieBEAT NyRAFMEE BS A KORESaito BETAI AE 456 IS A

3 AbEe CLeee, OK, WI, esis)
fe kare, ee (410) AKMA DWGSR:
PEWS 416PAPRIKA 420 FEUA AS SeEs SH
MIMO MM2S 442 FAFABEVHS 416 HEWNESE 45HEAT MIMO Kell,
APPAWCXk EHAS 442 KEBLEapt MIMO Rell Ja AY FFAS:
MIMO #2WU 23 442 4p th A ORR AY [i]eePECAe 416;
PEWARTEBS 412 SHEAR LI (BN, PBB) YSBus eyEWAAth BB

TAGALTERS. PASSA. RAP. FARA 1 He PeHl (a A>feWE
$28 / MbTHas 440 BECBEC BEAS 412 FHALR, SEGRE

Feil as / Aboas 440 nySRaEAPTRSFlAeAFE as 430 FARER.

$3Fil1 AS 490 BySABRERASAAC AAFieBE 480 FHKE.
5

FOS AREBE 455 feu fe illAe /ADEESS 490 (FAT Hy Lkew, SehteA
CBeeEE)WSAIMSA

MIMO BeptAb FHSs 471 XBRS. PBIASMeEeBla FESEAT

SSIFARE 460 ANIA; BERANE 456 WSAAT

PRIVATEYE WR EFASpT 456 HAEGT

BELA MIMOwlBk 442; SRA EREWABE 416

A ARP. B27)BoeREAR HERP ReetBee 'wes15

SBT L2 2 ;
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be HA

FFAS 430 LLATESEB MA >

BB fil] AS /MeSHaS 440 HAINMbBRRS 415 OL RATAIK EAT Ab SHSBlJ AY

A ts FS Fo21 "SHaACitMbSHAS 455 AE MIMO Ac Hph Ach SHas
471 XJZJJMbBHAS 455 467 11 AYATRoS JL1Z18SoAK BAK
ARISING. AI BS 456% MIMO AENAbPHS 471 HEGRE aSeA
fa, VETRAPARIE FFARR 460 ANHt. 416 KG

442 oYMecae 416 BEMSIIN SS EFT MIMO Ped) BecMbHHS 412 Xf MIMO

FB AK3ce faSW ACirAhBAS 455 AEBK MIMO Ae bppcb SHas
-702815 ASSHEVIwishEITBK

Ay, DEFTRAF AKRFRMatFFA RAR 460 RAHA. PRUE 416 1%.

WHITREAR 420 Be, WEFT AY, 7BIANTR3-Cala SA

442 XYMUaS 416 FeeBN aS ETT MIMO BecMb EHAS 412 X} MIMO

For) 23 442 y th J ae SsETTAhBESBl)PTIB -GARE 'S

axAllPIASth LE RSAAdBSpakBZD - AbBS - EA, paz
UE450 3Ba, EWC A prcZk1a Ss, (ESR (ais bRIK Toa Ss, > EeA

65- TCAs, FESR Bs} faaAies Soa S; A,
etAra A tac2815S ASWh BeAPfc FCPIRB 2 B'S Al TR2

Te) af SLSRAl, IRA C2RASFt A ASBT) TRee$FFA yas
of -WY Te) et BO AC ZI
{EAPSeiBl, Ati UE450 B48: -PeeeTALOTaTaSTE

FPSaS» SEAL a L2JH>Fe EF BZD -PDAbBE EASUAT INPEE
PIRATELSE: Be B becata Ss, TES aI RIK OR, TE

MY EATARIK BEULAH 412;

ARPTI aca
eeHeMAHI SHEGEZA MIMO 442. MIMO Frill]Ze

KWAS 442 47th KBEara AbBESBl)PI -KAAS

Aae 456 KE MIMO ACNAb SHAS 471 SEENReartaSFeeT

RNAS. JPRjiRE ASHELA MIMO or 442. MIMO er AE

NAPABS. FTIR ETTLES; Brak 1

ze
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be HA

ERIK - 62a Ss, 7h SR- AN Tel atAies eeeaS, FB, tb
MYAras A psTBA> AYUd AyAPfcABaROB

-Dc28 1SA0BIRA ZR
{ESABIE: PRE- AGB Sr cb AQSe PdA APETRBY
A afMCSE 2G 4 Pr aA EY EY VB)8 eeA IR
FN fe) af FO ZS TERY 2I.

AEGA, FUTBZD - FEtiga LE RIS TRBD>

asFU ThEALBeFPPRS$8Fic TIJ4BZD -PABAS- CE 0 TR
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Disposition of Claims*
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is/are allowed6) Claim(s)
7) Claim(s) 1-20 is/are rejected

8) -1 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 ata

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)() The specification is objected to by the Examiner

11}(¥] The drawing(s)s) filed on 08/09/2018 is/are: accepted or 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)(v] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f)
Certified copies
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1.4} Certified copies of the priority documents have been received

2.) Certified copies of the priority documents have been received in Application No

.3 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))
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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 AIA.

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 Cca 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-AIA 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-AIA 35 U.S.C. 112, sixth

paragraph, is invoked.
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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-AIA 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) the term "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-AIA 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-AIA 35 U.S.C. 112, sixth paragraph. The presumption that the claim
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limitation is not 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 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-AIA 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-AIA 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-AIA 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 - 35 USC § 112

9. Claim 2, 7, 12 and 17 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-

AIA), 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 AIA 35

U.S.C. 102 and 103 (or as subject to pre-AIA 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

$730 and paragraph 111 teach The UE may transmit uplink data (i.e., Cca 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 Cca 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

$710 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 Cca 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 Cca 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., Cca 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 Cca 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
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$710 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 Cca 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 Cca 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., Cca 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

$710 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, Lee 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 mulTti-

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 Cca 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., Cca 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 SL_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

$710 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 $401, 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 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 Cca 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. 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, 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 (CQI, 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 (CQI, 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 (CQI, 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 (CQI, 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 rea 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.

IWILL 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.: $3876.10019US01

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.

Page 1 of 10
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Application No. 16/059,045 Attorney Docket Number $3876.10019US01

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) J 6 Interpretation
The Office Action interprets the terms "transmitter module" and "receiver module" of

claims 11 and 16 under 35 U.S.C. § 112()06. 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 ofMin 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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Application No. 16/059,045 Attorney Docket Number $3876.10019US01

Responsive to Office Action mailed August 20, 2019

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 Ouchi 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 Ouchi 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. Jd. 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.
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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 a time resource

occupied by the second radio signal is used for determining the end 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 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.
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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 time resource

occupied by the second radio signal is used for determining the end 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 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 time resource

occupied by the second radio signal is used for determining the end 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 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 VE 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 time resource

occupied by the second radio signal is used for determining the end 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 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 VE 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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Dear Sir:

Applicants respectfully request entry of the following supplemental amendment.

Amendments to the Claims are reflected in the listing of claims which begins on page 2
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REMARKS

The amendments made herein have been presented to correct some typographical errors in

the claims. This amendment amends claims 1, 6, 11, and 16. Claims 5, 10, 15, and 20 were

previously cancelled without prejudice. Claims 1-4, 6-9, 11-14, 16-19, and 21-24 remain pending.

Applicant respectfully requests entry of the amendments herein prior to examination of the

application and favorable consideration of the pending claims.

In the event that the 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, the Examiner is requested to contact the undersigned attorney.

Dated this 22nd 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; 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) resources(s).

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) resources(s).

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) resources(s).

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 VE 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) resources(s).

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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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 AIA.

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 etal. (US 2013/0034071 A1)

e Min Wuetal. (US 2018/0048164 A1)
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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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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;

179



Application/Control Number: 16/059,045 Page 5
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.qgov. 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.

IWILL W LIN/
Primary Examiner, Art Unit 2412
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Examiner Art Unit

2412WILL W LIN
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Date ExaminerSymbol
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EAST Search History

EAST Search History (Interference)

DBs Default Plurals TimeRef Hits Search Query
# Operator Stamp
L10 #0 (target and (time adj1 window) and (target US- OR OFF 2019/11/24

adj1 measurement adj1 value) and (time adj1 PGPUB; 19:44
domain adj1 resource)).clm. USPAT

0 (target and (time adj1 window) and (target US- OR OFF 2019/11/24
adj1 measurement) and (time adj1 domain PGPUB; 19:45
adj1 resource)).clm. USPAT

Li2 #0 US- OR OFF 2019/11/24(target and (time adj1 window) and (target
adj1 measurement) and (time adj1 PGPUB; 19:45
domain)).clm. USPAT

L13 #7 (target and (time adj1 window) and US- OR OFF 2019/11/24
measurement and (time adj1 domain)).clm PGPUB; 19:45
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35 USC 119 (a-d) conditions met: 1 Yes LX No LXMet After Allowance

Verified and Acknowledged: PO
Examiner's Signature Initials

/WILL LIN/

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

CLASS GROUP ART UNIT ATTORNEY DOCKET NO.FILING or 371(c) DATE
241208/09/2018 370 $3876.10019US01

RULE

APPLICANTS

Shanghai Langbo Communication Technology Company Limited, Shanghai, CHINA

INVENTORS
Xiaobo ZHANG Shanghai, CHINA
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Ref Hits Search Query DBs Default
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Plurals Time
Stamp

17 ((("Shanghai") near3 ("Langbo") near3
("Communication") near3 ("Technology")
near3 ("Company") near3
("Limited"))).AS,AANM.

USPAT OR OFF 2019/11/24
19:00

L2 186 ((("ZHANG") near3 ("Xiaobo"))).INV. US-PGPUB;
USPAT
USOCR

OR OFF 2019/11/24
19:00

L3 (L1 L2) and (target same (time adj1
window)).clm.

US-PGPUB;
USPAT

OR OFF 2019/11/24
19:00

L4 98 (DCI DMRS CSI-RS (reference adj1
signal) (synchronization adj1 signal))
same (UCI FEC PUCCH (beam adj1
recovery adj1 request)) same (PUSCH
RACH) same (RSRP SNR SINR BER BLER)
and (blind adj1 decoding) and (period
window)

US-PGPUB;
USPAT;
USOCR;
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JPO;
DERWENT;
BM_TDB

OR OFF 2019/11/24
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JPO;
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OR OFF 2019/11/24
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@rlad)<"20170811")

US-PGPUB;
USPAT;
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FPRS; EPO;
JPO;
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BM_TDB

OR OFF 2019/11/24
19:03

L8 26 (blind adj1 decoding) with DCI same
(UCI FEC PUCCH signal (beam adj1
recovery adj1 request)) same (PUSCH
RACH) and (RSRP SNR SINR BER BLER)
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OR OFF 2019/11/24
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US-PGPUB;
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2019/08/14
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H04L5/0055. or H04L1/1657).cpc.)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
BM_TDB

OR OFF 2019/08/14
19:28

87 (DCI DMRS CSI-RS (reference adj1
signal) (synchronization adj1 signal))
same (UCI FEC PUCCH (beam adj1
recovery adj1 request)) same (PUSCH
RACH) same (RSRP SNR SINR BER BLER)
and (blind adj1 decoding) and (period
window)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
BM_TDB

OR OFF 2019/08/14
19:28

Sg 78 S8 and ((@ad or @prad or @ptad or
@rlad)<"20170811")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
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BM_TDB

OR OFF 2019/08/14
19:29

S10 1011 (blind adj1 decoding) with DCI same
(DCI DMRS CSI-RS (reference adj1
signal) (synchronization adj1 signal)) and
(UCI FEC PUCCH (beam adj1 recovery
adj1 request)) and (PUSCH RACH) and
(RSRP SNR SINR BER BLER)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
BM_TDB

OR OFF 2019/08/15
10:32

S11 38 (blind adj1 decoding) with DCI same
(DCI DMRS CSI-RS (reference adj1
signal) (synchronization adj1 signal))
same (UCI FEC PUCCH (beam adj1
recovery adj1 request)) same (PUSCH
RACH) and (RSRP SNR SINR BER BLER)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
BM_TDB

OR OFF 2019/08/15
10:33

$12 37 S11 and ((@ad or @prad or @ptad or
@rlad)<"20170811")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
BM_TDB

OR OFF 2019/08/15
10:34

(blind adj1 decoding) with DCI same
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(measurement with (DCI DMRS CSI-RS USPAT; 10:48
USOCR;PDCCH PDSCH (reference adj1 signal)

(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) BM_TDB

$14 US-PGPUB; OR OFF 2019/08/15(blind adj1 decoding) with DCI same
(measurement with (DCI DMRS CSI-RS USPAT; 10:49
PDCCH PDSCH (reference adj1 signal) USOCR;
(synchronization adj1 signal))) FPRS; EPO;

JPO;
DERWENT;
BM_TDB

S15 $14 and ((@ad or @prad or @ptad or US-PGPUB; OR OFF 2019/08/15
@rlad)<"20170811") USPAT; 10:49

USOCR;
FPRS; EPO;
JPO;
DERWENT;
BM_TDB

S16 (blind adj1 decoding) with DCI same US-PGPUB; 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;
BM_TDB

$17 23 (blind adj1 decoding) with DCI same US-PGPUB; OR 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;
BM_TDB

$18 23 $17 and ((@ad or @prad or @ptad or US-PGPUB; OR OFF 2019/08/15
@rlad)<"20170811") USPAT; 12:04

USOCR;
FPRS; EPO;
JPO;
DERWENT;
BM_TDB

$19 "20180049164" US-PGPUB OR OFF 2019/08/15
12:43
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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

$3876.10019US01

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 se
OsbIS)

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

b-Total
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Sub-Total in

Extension-of-Time:

Miscellaneous:

Total in USD ($) 500

Description Fee Code Quantity Amount
USD($)
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Electronic Acknowledgement Receipt

EFS ID: 38183015

Application Number: 16059045

International Application Number:

Confirmation Number: 5101

METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESSTitle of Invention: COMMUNICATION

First Named Inventor/Applicant Name: Xiaobo ZHANG

Customer Number: 97149

Filer: Robert Burns Israelsen/Kaelee Cale

Filer Authorized By: Robert Burns Israelsen

$3876.10019US01Attorney Docket Number:

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:

839824

7de728e26a65ce9f62 bd 38f0ff3F1 5929794
561

Warnings:
Information:

121524

aSd93

Warnings:
Information:

30725

3 Fee Worksheet (SB06) fee-info.pdf no 2
9d45ac72ca160a37b2cfdd402765b885a45

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.

Number File NameDocument Document Description
File Size(Bytes)/ Multi Pages
Message Digest Part/.zip (ifappl )

1 Issue Fee Payment (PTO-85B) no 1
$3876-10019US01 Issue Fee

ransmittal.pdf

2 Letter no 1
$3876-10019US01 Comments

pdf c615e2e8eab686d97 126e635763604e143

b024b
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UNITED STATES PATENT AND TRADEMARK OFFICEAND

UNITED STATES DEPARTMENT OF COMMERCE
Uited States Patent and Trademark Office
Address COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWWuspto.govoF co

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, C CHINA;
Shanghai Langbo Communication Technology CcCompany Limited, Shanghai, C 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..
Document Description: Power of Attorney

PTO/AIA/82A (07-13)
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 LIN, WILL W
Attorney Docket Number ZL0205-0006-US

SIGNATURE of Applicant or Patent Practitioner
Signature Date (Optional)/Jialin Zhong/
Name RegistrationJialin Zhong Number

62937

juristic entity)

Applicant Name (if Applicant is a juristic entity) APEX BEAM TECHNOLOGIES LLCO
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.

v *Total of forms are submitted.

Title (if Applicant is a Registered Patent Attorney

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.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc Code: PA...
Document Description: Power of Attorney

PTO/AIA/82B (07-13)
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 fo a collection of information unless it displays a valid 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 letter (form PTO/AIA/82A) or identified above:

155075OR

CI | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) 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
Firm orLI individual Name

Address

City State Zip
Country

Telephone Emait

lam the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

APEX BEAM TECHNOLOGIES LLC
Inventor or Joint Inventor (title not required below)

Legal Representative of raa Deceased or Legally incapacitated Inventor (title not required below}

Assignee or Person to Whom the Inventor is Under an Obligation fo 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 signer'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 aye a Date (Optional) 11/40/2021
Name Deepak Sharma pert

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 multiple forms.

[Vkrotal of 1 forms are submitted.

mo

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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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 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 to 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. 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/ner 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 law 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; US. 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: 98-09-2018

Titleqd. METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATION
APEX BEAM TECHNOLOGIES LLC a 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):

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.

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. L] 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: SHANGHAI LANGBO 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

Ree! 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.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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)

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

6. From: 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 isted 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 CFR3.11.

[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.

/Jialin 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 Cca 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 agencys
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 (/.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.

2.

3.

4.

5.

6.

7.

8.

9.
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Electronic Acknowledgement Receipt

EFS ID: 44267662

Application Number: 16059045

International Application Number:

Confirmation Number: 5101

METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESSTitle of Invention: COMMUNICATION

First Named Inventor/Applicant Name Xiaobo ZHANG

Customer Number: 97149

Filer: Jialin Zhong/Eddie Rowell

Filer Authorized By: Jialin Zhong

$3876.10019US01Attorney Docket Number:

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 File Name File Size(Bytes)/ Multi Pages
Number Document Description Message Digest Part /.zip (if appl.)

1727512

ZL0205-0006-USMarked- noApplication Data Sheet
UP_ADS.pdf 638c76c302a48b1f0a3d519778c7562ede1

Sf2f4

Warnings:

1 8
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Information:

This is not an USPTO supplied ADS fillable form

264309

2 Power of Attorney ZL0205-0006-US_82A.pdf no 1

9c2dcab03bf56dbc02e479600cb1 24eec36
1a90c

Warnings:
Information:

1100582

3 Power of Attorney POA82B_Apex_ex.pdf no 2
d420eaec9e65ed86bfe977d519b96e06216

6a185

Warnings:
Information:

121240

Assignee showing of ownership per 37

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.

CFR 3.73 ZL0205-0006-US_3_73c.pdf no 34
ee5bc33d13e8d009043d27b4e8308fceb84

5f0d9
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PTO/AIAI4 (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 Data Sheet 37 CFR 1.76

16/059.045Application Number

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 toL1 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor
Legal Name

Prefix} Given Name Middle Name Family Name Suffix

Kiaobo ZHANG
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

City Bhanghai Country of Residence | EN

Mailing Address of Inventor:

Address 1 Room E3, Floor 8, JunYao Building

Address 2 No.189 7haoJiaBang Road, XuHui District

City State/ProvinceShanghai

Postal Code 200032 Country i PN
All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Remove

Add

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 V0416

Email Address Add Email Remove Email

Application Information:
Title of the Invention ETHOD AND DEVICE IN UE AND BASE STATION USED FORWIRELESS COMMUNICATION

Attorney Docket Number 126099-8021.US00 Small Entity Status Claimed

Application Type Nonprovisional

Subject Matter Utility

9Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

EFS Web 2.2.12
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PTO/AIAI4 (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 {26099-8021 .US00
Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATIONTitle of Invention

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 information 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 application, subject to conditions and requirements of 37 CFR 1.57(a}.

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[_] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under
35 U.S.C. 122(b) and certify 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 attorney 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 Limited Recognition (37 CFR 11.9)

Customer Number 0416

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)

v

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Add

EFS Web 2.2.12
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PTO/AIAI4 (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 {26099-8021 .US00
Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATIONTitle of Invention

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.S.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)! the information will be used by the Office to

automatically attempt retrieval pursuant to 37 CFR 1.55(1)(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 Country! Filing Date (YYYY-MM-DD) Access Code! (if applicable)

2017106863304 CN D01 1-08-11

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AIA (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 AIA.

EFS Web 2.2.12
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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 {26099-8021 .US00
Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATIONTitle of Invention

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 gants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIP©), 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 gants 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 authorize 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.
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PTO/AIAI4 (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 {26099-8021 .US00
Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATIONTitle of Invention

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.

1Applicant
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 31 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whem 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

lf applicant is the legal representative, indicate the authority to f le the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. x
Organization Name APEX BEAM TECHNOLOGIES LLC

Mailing Address Information For Applicant:
Address 1 104 EAST HOUSTON STREETReeth

SUITE 180Address 2
MARSHALLCity Strertgttali State/Province TX

Country BY US Postal Code meeeae 75670

Phone Number Fax Number

Email Address

Remove

Clear

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.
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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 {26099-8021 .US00
Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATIONTitle of Invention

1Assignee

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

Organization Name
LangboCommunicaiiontachnologycompany.Limiled APEX BEAM TECHNOLOGIES LLC

Mailing Address Information For Assignee including Non-Applicant Assignee

Address 1 104 EAST HOUSTON STREET

Address 2 SUITE 180

City State/Province TXMARSHALL

Postal Code peeess 75670Country! US

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button

Remove

Add

Signature: Remove

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 moree 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.

Ter /Jialin Zhong/Signature Date (YYYY-MM-DD)
2021-11-12

First Name Prenat Jialin Last Name ZhongArner Registration Number 62937

Additional Signature may be generated within this form by selecting the Add button. Add
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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 {26099-8021 .US00
Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND DEVICE IN UE AND BASE STATION USED FOR WIRELESS COMMUNICATIONTitle of Invention

This collection of information is required by 31 CFR 1.76. The information is required te 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 1914 (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 ta 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 TrademarkOffice 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 cn 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 the Freedom of
Information Act requires disclosure of these records.

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.

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 tc 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 informaticn 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 te 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 CooperationTreaty.

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)).

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 of44 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 tcmake 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,
te the public if the record was filed in an application which became abandoned cr 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.

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.

2.

3

4.

5.

6.

7.

8.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED 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 FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLEFILING OR 371(C) DATE

16/059,045 08/09/2018 Xiaobo ZHANG ZL0205-0006-US
CONFIRMATION NO. 5101

155075 POA ACCEPTANCE LETTER
Zhong Law, LLC
100 Connell Drive
Suite 2300
Berkeley Heights, NJ 07922

2983 95

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.

/agizaw/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NUMBER FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLEFILING OR 371(C) DATE

16/059,045 08/09/2018 Xiaobo ZHANG $3876.10019US01
CONFIRMATION NO. 5101

POWER OF ATTORNEY NOTICE97149
Maschoff Brennan
1389 Center Drive, Suite 300
Park City, UT 84098 0000012983 57

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/

page 1 of 1
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Case 2:21-cv-00438-JRG Document2 Filed 11/30/21 Page 1 of 1 PagelD #: 24

AO 120 (Rev. 08/10)

REPORT ON THE
TO: Mail Stop 8

Director of the U.S. Patent and Trademark Office FILING ORDETERMINATION 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 [WPatents. ( [1] the patent action involves 35 U.S.C. § 292.):

DOCKET NO U.S. DISTRICT COURT
2:21-cv-00438 4730/2024 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 HOLDER OF PATENT OR TRADEMARKTRADEMARK NO. OR TRADEMARK

1 10,462,767 10/29/2019 Apex Beam Technologies LLC
2 10,568,113 2/18/2020 Apex Beam Technologies LLC

2/2/20213 10,912,081 Apex Beam Technologies LLC
4 10,944,527 3/9/2021 Apex Beam Technologies LLC

3/16/20215 10,951,271 Apex Beam Technologies LLC

DATE FILED

In the above-entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
Amendment C1 Answer C1 Cross Bill Other Pleading

PATENT OR DATE OF PATENT HOLDER OF PATENT OR TRADEMARKTRADEMARK NO. 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 Copy3 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 2:21-cv-00438 Document2 Filed 11/30/21 Page 1of1PagelD#: 24

AO 120 (Rev, 08/10)

REPORT ON THE
TO: Mail Stop 8

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, Marshal] Division on the following

(Trademarks or [#f 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

3/9/20214 10,944,527 Apex Beam Technologies LLC
5 10,951,271 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
Amendment Answer D Cross Bill Other Pleading

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK. HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above-cnititled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK DATE(BY) DEPUTY CLERK

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 1of1PagelD#: 28

AGL E20 Rey 08AED)

Mail Stop $
REPORT ON THE

JO: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1456 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

TST NE OO, f Pai 3 ir ron

filed in the ULS. District Court for the Eastern District of Texas, Marshall Division on the following
1 EQt att

trademarks or Wi Patents. ¢ (7) the patent action involves 38 LIS, 8 202.)

DOCKET NO. DATE HILED Us. DISTRICI COURT

2:22-cv-000188 06-01-2022 for the Eastern District of Texas, Marshall Division

PLATNTIFF
DEFENDANT

APEX BEAM TECHNOLOGIES LLC SAMSUNG ELECTRONICS CO., LTD. and

SAMSUNG ELECTRONICS AMERICA, INC.

PATENT OR DATE OP PATINT
TRADEMARK NO. OR IRADEMARN

HOLDER OF PAPENT OR TR ADLMXRN

| 10,462,767 10/29/2019 Apex Beam Technologies LLC

y 10,568,113 2/18/2020 Apex Beam Technologies LLC

10,912,081 2/2/2021 Apex Beam Technologies LLC

1 10,944,527 3/9/2021 Apex Beam Technologies LLC

10,954,271 3/16/2021 Apex Beam Technologies LLC

Infhe above entitied case. the fullawing patent(s) trademarkes) hase been included:

DATE INCLUDED INCLUDED BY
Amendment Ci Answer Cross Bill 0 Other Pleading

PASENT OR DALE OF Pp PFENT
[RADEALARK NQ,

HODDER OF OR ERADEFMARK
OR I RADEMARN

1

4

5

DEC ISEON JUDGEMENT

Copy 1-Upon initiation of action, mai! this cepy to Director Copy }---Upen 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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