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Description

Technical Field

[0001] The disclosure relates generally to a radio access network in wireless communication, and more particularly,
to battery consumption of a user equipment (UE) and uplink hybrid automatic repeat request (HARQ) buffer memory
management in wireless communication.

Background Art

[0002] To meet the demand for wireless data traffic, which has increased since deployment of fourth generation (4G)
communication systems, efforts have been made to develop an improved fifth generation (5G or pre-5G communication
system, also referred to as a "beyond 4G network" or a "post long term evolution (LTE) system". The 5G communication
system is considered to be implemented in higher frequency millimeter wave (mmWave) bands, e.g., 60 gigahertz (GHz)
bands, so as to achieve higher data rates.
[0003] To decrease propagation loss of the radio waves and increase the transmission distance, techniques such as
beamforming, massive multiple-input multiple-output (mMIMO), full dimensional MIMO (FD-MIMO), array antenna, an-
alog beam forming, and large scale antenna are discussed in 5G communication systems. In addition, development for
system network improvement in 5G communication systems is under way based on advanced small cells, cloud radio
access networks (RANs), ultra-dense networks, device-to-device (D2D) communication, wireless backhaul, moving
network, cooperative communication, coordinated multi-points (CoMP), and reception-end interference cancellation, for
example. In the 5G system, hybrid frequency shift keying (FSK), frequency quadrature amplitude modulation (FQAM)
and sliding window superposition coding (SWSC) as an advanced coding modulation (ACM), and filter bank multi carrier
(FBMC), non-orthogonal multiple access (NOMA), and sparse code multiple access (SCMA) as an advanced access
technology have been developed.
[0004] The Internet is now evolving to the Internet of things (IoT) where distributed entities, such as things, exchange
and process information without human intervention. The Internet of everything (IoE), which is a combination of IoT
technology and big data processing technology through connection with a cloud server, has also emerged. As technology
elements, such as sensing technology, wired/wireless communication and network infrastructure, service interface tech-
nology, and security technology have been demanded for IoT implementation, research is being conducted on a sensor
network, a machine-to-machine (M2M) communication, machine type communication (MTC), for example. Such an IoT
environment may provide intelligent Internet technology services that create a new value to human life by collecting and
analyzing data generated among connected things. IoT may be applied to a variety of fields including smart home, smart
building, smart city, smart car or connected cars, smart grid, health care, smart appliances and advanced medical
services through convergence and combination between existing information technology (IT) and various industrial
applications.
[0005] Consistent with this, various attempts have been made to apply 5G communication systems to IoT networks.
For example, technologies such as a sensor network, MTC, and M2M communication may be implemented by beam-
forming, MIMO, and array antennas. Application of a cloud RAN as the above-described big data processing technology
may also be considered as an example of convergence between the 5G technology and IoT technology.
United States patent application US 2014/0071868 relates to apparatuses and methods for radio communications and,
more specifically, to Hybrid Automatic Repeat request (HARQ) and Discontinuous Reception (DRX) algorithms. European
patent application EP 3,291,597 relates to a terminal device capable of efficiently communicating with a base station
device using asynchronous HARQ process.

[Disclosure of Invention]

[Technical Problem]

[0006] The existing UE implementation in the LTE, medium access control (MAC) specification leads to higher battery
consumption in the UE for several reasons.
[0007] One such reason is because the HARQ mechanism operates at the physical (PHY) layer but is controlled by
the MAC layer. When one or more pieces of received data have an error, the receiver buffers the one or more pieces
of data and requests a re-transmission from a transmitter. When the receiver receives the re-transmitted data, the re-
transmitted data is combined with buffered data prior to channel decoding and error detection. This enhances the
performance of the re-transmissions.
[0008] Further, the transmitter (i.e., UE) also saves data sent in an uplink HARQ buffer for a long duration to correct
one or more error data packets received by a base station as per the HARQ mechanism. Once a data packet is sent by
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a particular HARQ process, the UE waits for an acknowledgement/negative acknowledgement (ACK/NACK). Until the
UE receives the ACK or NACK, the process will be inactive and no other packets are processed, which significantly
reduces the processing time and impacts throughput.
[0009] The UE saves the data until at least one new data indicator (NDI) bit toggle is received for a same process
identifier (ID) as part of a physical downlink control channel (PDCCH) grant or a maximum HARQ timer expires, which
leads to unnecessary waste of UE battery life. The UE also occasionally wakes up in discontinuous reception (DRX)
sleep and monitors the PDCCH to check whether a new grant with the NDI bit toggle is received or maximum HARQ
attempts are completed, which also leads to unnecessary waste of UE battery life.
[0010] Hence, there is a need in the art for a method and system to reduce UE battery consumption and more efficiently
utilize the uplink HARQ memory.

Solution to Problem

[0011] Aspects of the disclosure are to address at least the above-mentioned problems and/or disadvantages and to
provide at least the advantages described below. Accordingly, an aspect of the disclosure is to provide a technique to
reduce battery consumption of a UE and improve the performance of the communication system based on a comparison
of HARQ retransmission time and remaining DRX cycle time after the expiration of an inactivity timer.
[0012] In accordance with an aspect of the disclosure, a method for saving battery consumption of a user equipment
includes transmitting uplink data to a network (350 ) and storing the uplink data in an uplink hybrid automatic repeat
request, HARQ buffer of the UE, wherein an inactivity timer (450) is activated at a start of the transmission of the uplink
data;receiving (50 6) an acknowledgment, ACK, from the network for receipt of the transmitted uplink data;measuring
(50 8) a maximum HARQ retransmission time at the UE after receiving the ACK based on a discontinuous reception,
DRX retransmission timer (470) and a number of HARQ retransmissions;comparing the measured maximum HARQ
retransmission time with a remaining DRX cycle time of the UE and determining a link state of the UE, wherein the link
state of the UE is based on a link quality metric that is associated with probability that a UE misdetects a negative ACK,
NACK, transmitted from the network, as an ACK;switching (514 ), after expiration of the inactivity timer, the UE to a
sleep mode and removing the uplink data from the uplink HARQ buffer when the maximum HARQ retransmission time
is less than the remaining DRX cycle time and the link state of the UE is less than a threshold value; andswitching, after
the expiration of the inactivity timer, the UE to a sleep mode when the maximum HARQ retransmission time is greater
than the remaining DRX cycle time of the UE and the link state of the UE is less than the threshold value.
[0013] In accordance with another aspect of the disclosure, a user equipment, UE, apparatus for wireless communi-
cation includes a processor configured to transmit uplink data to a network (350 ) and store the uplink data in an uplink
hybrid automatic repeat request, HARQ buffer of a user equipment, UE (310 ), wherein an inactivity timer (450) is
activated at a start of the transmission of the uplink data;receive (50 6) an acknowledgment, ACK from the network for
receipt of the transmitted uplink data;measure (50 8) a maximum HARQ retransmission time required to retransmit the
uplink data to the network after receiving the acknowledgment based on a discontinuous reception, DRX retransmission
timer (470 ) and a number of HARQ retransmissions;compare (510 ) the measured maximum HARQ retransmission
time with a remaining DRX cycle time of the UE and determine a link state of the UE, wherein the link state of the UE
is based on a link quality metric that is associated with a probability that a UE misdetects a negative acknowledgement,
NACK, transmitted from the network, as an ACK;switch (514 ), after expiration of the inactivity timer, the UE to a sleep
mode and remove the uplink data from the uplink HARQ buffer when maximum the HARQ retransmission time is less
than the remaining DRX cycle time and the link state of the UE is less than a threshold value; andswitch, after the
expiration of the inactivity timer, the UE to a sleep mode when the maximum HARQ retransmission time is greater than
the remaining DRX cycle time of the UE and the link state of the UE is less than the threshold value.

Advantageous Effects of Invention

[0014] According to the present disclosure, method and user equipment to reduce UE battery consumption and more
efficiently utilize the uplink HARQ memory are povided.

Brief Description of Drawings

[0015] The above and other aspects, features, and advantages of certain embodiments of the disclosure will be more
apparent from the following detailed description taken in conjunction with the accompanying drawings, in which:

FIG. 1 illustrates a DRX cycle of a UE, according to an embodiment;
FIG. 2A illustrates when a UE stores a backup of data in an uplink HARQ buffer, to which the disclosure is applied;
FIG. 2B illustrates when a UE enters the sleep state after expiration of an inactivity timer, according to an embodiment;
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FIG. 3 illustrates an example of a wireless communication system including a plurality of UE’s and a base station,
according to an embodiment;
FIG. 4 is a block diagram of a UE and base station of FIG. 3; and
FIG. 5 illustrates a flowchart of a method for reducing UE battery consumption, according to an embodiment.

Mode for the Invention

[0016] Hereinafter, various embodiments will be described with reference to the accompanying drawings. Descriptions
of known functions and/or configurations will be omitted for the sake of clarity and conciseness.
[0017] The accompanying drawings, which are incorporated in and constitute a part of this disclosure, illustrate em-
bodiments and, together with the description, serve to explain aspects of the disclosure. In the figures, the same numbers
are used throughout the figures to reference like features and components.
[0018] With respect to the use of any plural and/or singular terms herein, those having skill in the art can translate
from the plural terms to the singular terms and vice-versa, as is appropriate to the context and/or application.
[0019] The terms "comprises", "comprising", or any other variations thereof, are intended to cover a non-exclusive
inclusion, such that a setup, device or method that comprises a list of components or steps does not include only those
components or steps but may include other components or steps not expressly listed or inherent to such setup or device
or method. In other words, one or more elements in a device or system or apparatus proceeded by "comprises... a" does
not, without more constraints, preclude the existence of additional elements in the device, system, or apparatus.
[0020] FIG. 1 illustrates a DRX cycle of the UE according to an embodiment.
[0021] As shown in FIG. 1, the DRX cycle 101 of the UE specifies a periodic repetition of "on duration" 102 followed
by a possible period of inactivity which is referred to as the sleep state 103. The UE monitors for a PDCCH from a base
station and after successfully receiving the PDCCH, a DRX inactivity timer 104 is started. The DRX inactivity timer
specifies number of consecutive transmission time intervals (TTIs) during which the UE remains awake and also monitors
for the PDCCH. The DRX inactivity timer is restarted when a new PDCCH transmission is detected while a DRX ON
duration timer continues to run. Expiration of the DRX inactivity timer 104 indicates that a particular duration of inactivity
has elapsed for receiving any PDCCH transmission.
[0022] FIG. 2A illustrates when UE monitors a PDCCH for an NDI bit toggle and stores a backup of uplink data in an
uplink HARQ buffer, to which the disclosure is applied.
[0023] As illustrated in FIG. 2A, UE receives a PDCCH 230 from a base station and starts an inactivity timer 250. In
response to receiving the PDCCH 230, the UE transmits uplink data to the base station, saves a backup of the uplink
data in an uplink HARQ buffer and then receives an ACK from the base station that indicates that the uplink data has
been received by the base station. The UE will save the backup of the uplink data in the HARQ buffer 270 until at least
one NDI bit toggle is received or a maximum HARQ timer expires, based on the 3GPP 36.321 specification of the HARQ
process which describes that when receiving a HARQ ACK alone, the MAC entity saves the data in the HARQ buffer.
The UE in the DRX, occasionally wakes up 260 to monitor the PDCCH 230 to check whether a new grant with an NDI
toggle bit is received or maximum HARQ retransmission attempts are completed even after the inactivity timer 250 is
expired and the UE is in DRX sleep state. However, this operation by the UE leads to unnecessary waste of UE battery
life, due to storage of backup data in the uplink HARQ buffer even after the expiration of an inactivity timer.
[0024] FIG. 2B illustrates when a UE is switched to a sleep state after expiration of an inactivity timer, according to
an embodiment.
[0025] In FIG. 2B, after the UE receives a PDCCH 230 from a base station and starts an inactivity timer 250, the UE
transmits uplink data to the base station, saves a backup of the uplink data in an uplink HARQ buffer and then receives
an acknowledgement from the base station that indicates that the uplink data has been received by the base station. In
response to the reception of the acknowledgment and after expiration of the inactivity timer 250, the uplink data from
the uplink HARQ buffer is removed and the UE enters the DRX sleep mode. Hence, the UE is able to save battery life
consumed in awaking the RF module of the UE and also in monitoring the PDCCH 230 by switching the UE to the sleep
state.
[0026] FIG. 3 illustrates a wireless communication system including a plurality of UEs and a base station, according
to an embodiment.
[0027] As shown in FIG. 3, the plurality of UEs 310, 320, 330 and 340 are in communication with the base station 350,
and the base station 350 is in communication with a network 360. The base station 350 may be referred to as a network.
Although four UEs 310 to 340 and the base station 350 are shown in FIG. 3, it should be noted that any combination of
these wireless devices may be included in the wireless communication system.
[0028] The base station 350 can include a transmit (Tx) data processor, a modulator, a transmitter unit, a processor,
a receive (Rx) data processor, a demodulator, and a receiver unit. Similarly, each of the plurality of UEs includes a Tx
data processor, a modulator, a transmitter unit, a processor, an Rx data processor, a demodulator, and a receiver unit.
[0029] The Tx data processor of the base station 350 receives, formats, codes, interleaves, and modulates traffic data
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and provides modulation symbols. The modulator of the base station 350 receives and processes the data symbols and
pilot symbols and provides a stream of symbols. The modulator multiplexes data and pilot symbols on the proper sub
bands, provides a signal value of zero for each unused sub band, and obtains a set of N transmit symbols for the N sub
bands for each symbol period. Each transmit symbol may be a data symbol, a pilot symbol, or a signal value of zero.
The pilot symbols may be sent continuously in each symbol period. The pilot symbols can be frequency division multi-
plexed (FDM), orthogonal frequency division multiplexed (OFDM), time division multiplexed (TDM), frequency division
multiplexed (FDM), or code division multiplexed (CDM).
[0030] In the case of an OFDM system, the modulator can transform each set of N transmit symbols to the time domain
using an N-point IFFT to obtain a "transformed" symbol that contains N time-domain chips. The modulator typically
repeats a portion of each transformed symbol to obtain a corresponding symbol. The repeated portion is referred to as
a cyclic prefix and is used to combat delay spread in the wireless channel. The transmitter unit (TMTR) receives and
converts the stream of symbols into one or more analog signals and further conditions (e.g., amplifies, filters, and
frequency up-converts) the analog signals to generate a downlink signal suitable for transmission over the wireless
channel. The downlink signal is then transmitted through an antenna to the plurality of UEs.
[0031] An antenna of each of the UEs 310-340 receives the downlink signal and provides a received signal to a receiver
unit of the UE. The receiver unit conditions (e.g., filters, amplifies, and frequency down converts) the received signal
and digitizes the conditioned signal to obtain samples. The demodulator of the UE removes the cyclic prefix appended
to each symbol, transforms each received transformed symbol to the frequency domain using an N-point FFT, obtains
N received symbols for the N sub bands for each symbol period, and provides received pilot symbols to a processor for
channel estimation. The demodulator of the UE further receives a frequency response estimate for the downlink from
processor, performs data demodulation on the received data symbols to obtain data symbol estimates of the transmitted
data symbols, and provides the data symbol estimates to an RX data processor, which demodulates (i.e., symbol
demaps), deinterleaves, and decodes the data symbol estimates to recover the transmitted traffic data.
[0032] On the uplink, a Tx data processor processes traffic data and provides data symbols. The modulator of the UE
receives and multiplexes the data symbols with pilot symbols, performs modulation, and provides a stream of symbols.
The pilot symbols may be transmitted on sub-bands that have been assigned to the UE for pilot transmission, where
the number of pilot sub-bands for the uplink may be the same as or different from the number of pilot sub-bands for the
downlink. The transmitter unit of the UE then receives and processes the stream of symbols to generate an uplink signal,
which is transmitted by the antenna to the base station 350.
[0033] At base station 350, the uplink signal from the UE is received by the antenna and processed by a receiver unit
to obtain samples. A demodulator then processes the samples and provides received pilot symbols and data symbol
estimates for the uplink. An Rx data processor processes the data symbol estimates to recover the traffic data transmitted
by terminal. A processor performs channel estimation for each active terminal transmitting on the uplink.
[0034] FIG. 4 is a block diagram 400 of the UE and the base station of the wireless communication system shown in
FIG. 3.
[0035] As shown in FIG. 4, the UE 310 is in communication with the base station 350, which is also referred to as a
network. In addition to the components that may be found in a typical UE, the UE 310 includes a processor 410, a
receiver 420, a transmitter 430, and an antenna 440. The processor 410 is configured to perform the methods disclosed
herein for reducing battery consumption in UE 310, in conjunction with the following DRX timers: a DRX inactivity timer
450, a HARQ round trip time (RTT) timer 460, a DRX retransmission timer 470, and a DRX ON duration timer 480. The
receiver 420 and the transmitter 430 are in communication with the processor 410. The receiver 420 is configured to
receive a PDCCH from a base station 350. The transmitter 430 is configured to transmit uplink data to the base station
350 in response to reception of the PDCCH. The processor 410 is configured to restart the DRX inactivity timer 450 in
response to reception of the PDCCH, measure a maximum HARQ retransmission time using the DRX retransmission
timer 470 to retransmit the uplink data to the base station 350 after receiving the acknowledgment from the base station
350. The processor 410 is further configured to compare the measured HARQ retransmission time with a remaining
DRX cycle time, determine a link state of the UE 310, determine whether to switch, after the expiration of the inactivity
timer, the UE 310 to a sleep state, and remove the uplink data from the HARQ buffer based on the comparison.
[0036] When the HARQ retransmission time is less than the remaining DRX cycle time and when the link state of the
UE is less than a threshold, the processor 410 is configured to switch the UE to the sleep state and the uplink data is
removed from the HARQ buffer. This reduces battery consumption of the UE 310 due to flushing of the HARQ buffer.
[0037] When the HARQ retransmission time is less than the remaining DRX cycle time and when the link state of the
UE is greater than the threshold, the processor 410 is configured to monitor PDCCH until the expiration of inactivity
timer, switch the UE to the sleep state after the inactivity timer is expired, and remove the uplink data from the HARQ
buffer after the inactivity timer is expired and before the UE is switched to the sleep state.
[0038] When HARQ retransmission time is greater than the remaining DRX cycle time and when the link state of the
UE 310 is less than a threshold value, the processor 410 is configured to switch the UE 310 to a sleep mode after
inactivity timer expiration and the uplink data is removed from the HARQ buffer only after expiration of the measured
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HARQ retransmission time or an NDI bit toggle is received for the same process identifier (ID) and after the UE 310 is
switched to an active mode in a next DRX active occasion.
[0039] When HARQ retransmission time is greater than the remaining DRX cycle time and when the link state of the
UE is greater than a threshold, the processor 410 is configured to continue monitoring PDCCH occasions and remove
the uplink data only in the next DRX active occasion after expiration of the measured HARQ re-transmission time or the
NDI bit toggle is received for the same process ID.
[0040] The link state of the UE is based on a link quality metric which indicates a UE misdetection of a NACK transmitted
from the network as an ACK.
[0041] The link quality metric is determined based on at least one of reference signal received power (RSRP), signal
to interference noise ratio (SINR), power headroom (PHR), and block error rate (BLER). The link quality metric is an
integer ranging from 0 to 4. The value of link quality metric ’0’ or ’1’ indicates a good RF condition for transmission of
data and the value of link quality metric ’3’ or ’4’ indicates a bad RF condition for transmission of data.
[0042] Table 1 below describes a link quality metric based on RSRP, SINR, PHR, and BLER.

[0043] The link quality metric is determined based on at least one of average BLER of the UE, average BLER on a
specific subframe index on which the PHICH data for the uplink transmission is being monitored, average BLER on a
specific HARQ process number on which the uplink data was transmitted. The link quality metric is also determined
based on at least one of BLER history and number of NACKs received for the last few uplink transmissions. When BLER
is high, the link quality metric indicates a weak channel.
[0044] The antenna 440 is in communication with both the receiver 420 and the transmitter 430 to facilitate the trans-
mission and reception of wireless data.
[0045] In addition to the components that may be found in a typical base station 350, the base station 350 includes a
processor 492, a receiver 494, a transmitter 496, and an antenna 498. The processor 492 is configured to transmit a
PDDCH and to transmit an ACK for the uplink data transmitted from the UE 310. The receiver 494 and the transmitter
496 are in communication with the processor 492. The antenna 498 is in communication with both the receiver 494 and
the transmitter 496 to facilitate the transmission and reception of wireless data.
[0046] FIG. 5 illustrates a method 500 of saving battery consumption of a user equipment, according to an embodiment.
[0047] At step 502, the UE 310 receives a PDCCH from a base station 350 for the transmission of uplink data, and
an inactivity timer is started in response to reception of the PDCCH, which extends the "on duration" of the UE.
[0048] At step 504, the uplink data is transmitted from the UE 310 to the base station 350 in response to a reception
of the PDCCH and a backup of the transmitted uplink data is stored in the uplink HARQ buffer.
[0049] At step 506, the UE 310 receives an ACK from the base station 350 for the transmitted uplink data. The ACK
indicates that the uplink data transmitted from the UE 310 is successfully received at the base station 350.
[0050] At step 508, a maximum (max) HARQ retransmission time is measured to know how long the UE will save a
data copy in the uplink HARQ buffer based on the number of HARQ retransmissions configured for the UE 310 by the
base station 350 after receiving the ACK from the base station 350.
[0051] At steps 510 and 512, it is determined whether the measured max HARQ re-transmission time is les than or
equal to the remaining DRX cycle time of the UE 310. If so, at step 512, also it is determined whether a link state of the
UE 310 is less than a threshold. The link state of the UE is determined based on a link quality metric which indicates
UE misdetection of a (NACK transmitted from the network as an ACK.
[0052] The link quality metric is determined based on at least one of RSRP, SINR, PHR, and BLER.
[0053] The link quality metric is an integer ranging from 0 to 4. The value of link quality metric ’0’ or ’1’ indicates a
good RF condition for transmission of data and the value of link quality metric ’3’ or ’4’ indicates a bad RF condition for
transmission of data.
[0054] Table 2 below describes a link quality metric based on RSRP, SINR, PHR, and BLER.

[Table 1]
Link Quality Matrix State Criteria

0 (very good RF) RSRP >-75, SINR > 20dB, PHR > 50, BLER <5%
1 (good RF) RSRP >-85, SINR > 16dB, PHR > 40, BLER < 7%

2 (medium RF) RSRP >-95, SINR > 12dB, PHR > 35, BLER <9%
3 (bad RF) RSRP >-110, SINR > 7dB, PHR > 28, BLER <11%

4 (very bad RF) RSRP < -120, SINR < 0 dB, PHR <23
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[0055] The link quality metric is determined based on at least one of average BLER of the UE, average BLER on a
specific subframe index on which the PHICH data for the uplink transmission is being monitored, average BLER on a
specific HARQ process number on which the uplink data was transmitted, and at least one of BLER history and number
of NACKs received for the last few uplink transmissions. When the BLER is high, the link quality metric indicates a weak
channel.
[0056] At step 514, after expiration of an inactivity timer, when the measured HARQ re-transmission time is less than
or equal to the remaining DRX cycle time and when the link state of UE is below threshold, the UE 310 is switched to a
sleep mode and the uplink data is removed from the uplink HARQ buffer.
[0057] At step 516, when the measured HARQ retransmission time is less than or equal to the remaining DRX cycle
time and when the link state of UE is greater than the threshold, the UE is configured to monitor the PDCCH until
expiration of the inactivity timer and the UE is switched to the sleep state after the expiration of the inactivity timer.
[0058] At step 518, after expiration of an inactivity timer and when the measured HARQ re-transmission time is greater
than the remaining DRX cycle time and the link state of the UE 310 is less than a threshold, the UE 310 is switched to
a sleep mode and the uplink date is removed from the HARQ buffer after expiration of the measured HARQ retransmission
time or an NDI bit toggle is received for the same process ID and after the UE 310 is switched to an active mode in next
DRX active occasion.
[0059] At step 520, when the measured HARQ retransmission time is greater than the remaining DRX cycle time and
the link state of the UE is greater than the threshold, the UE 310 will follow the current protocol of waking up occasionally
to monitor the PDCCH in the DRX sleep state and the uplink date is removed from the HARQ buffer in next DRX active
occasion only after a max HARQ retransmission timer expiration or the NDI bit toggle is received for that process ID.
[0060] The following are examples of application of the embodiments described above to various DRX cycle energy
saving situations.

Example 1: Energy saving for a DRX Cycle of 40ms

[0061] Consider a DRX cycle length of 40 milliseconds (ms), an "on" duration timer of 4ms, and an inactivity timer of
10ms.
[0062] When the max HARQ value is 4, only 3 retransmissions will remain during inactivity expiration. The maximum
HARQ retransmission time is computed in the manner taught above will be equal to 8*3 = 24ms. Next, the maximum
HARQ retransmission time of 24ms is compared with the remaining DRX cycle of 30ms i.e., (40-10ms). Since the value
of maximum retransmission time is less than the remaining DRX cycle time after the expiration of the inactivity timer,
the UE will switch to a sleep mode and flush the HARQ buffer. Thus, energy saving of approximately 10 to 15 percentage
is achieved.

Example 2: Energy saving for a DRX Cycle of 80ms

[0063] Consider a DRX cycle length of 80ms, an "on" duration timer of 4ms, and an inactivity timer of 10ms.
[0064] When the max HARQ value is 4, only 3 retransmissions will remain during inactivity expiration. The maximum
HARQ retransmission time computed in the manner taught above will be equal to 8*3 = 24ms. Next, the maximum HARQ
retransmission time of 24ms is compared with the remaining DRX cycle of 70ms i.e., (80-10ms). Since the value of the
maximum retransmission time is less than the remaining DRX cycle time after the expiration of the inactivity timer, the
UE will switch to a sleep mode and flush the HARQ buffer. Thus, energy saving of approximately 9 to 14 percent will be
achieved.

Example 3: Energy saving for a DRX Cycle of 160ms

[0065] Consider a DRX cycle length of 160ms, an "on" duration timer of 4ms, and an inactivity timer of 10ms.
[0066] When the max HARQ value is 4, only 3 retransmissions will remain during inactivity expiration. The maximum

[Table 2]
Link Quality Matrix State Criteria

0 (very good RF) RSRP >-75, SINR > 20dB, PHR > 50, BLER <5%
1 (good RF) RSRP >-85, SINR > 16dB, PHR > 40, BLER < 7%

2 (medium RF) RSRP >-95, SINR > 12dB, PHR > 35, BLER <9%
3 (bad RF) RSRP >-110, SINR > 7dB, PHR > 28, BLER <11%

4 (very bad RF) RSRP < -120, SINR < 0 dB, PHR <23



EP 3 854 017 B1

8

5

10

15

20

25

30

35

40

45

50

55

HARQ retransmission time computed in the manner taught above will be equal to 8*3 = 24ms. Next, the maximum HARQ
retransmission time of 24ms is compared with the remaining DRX cycle of 150ms i.e., (160-10ms). Since the value of
maximum retransmission time is less than the remaining DRX cycle time after the expiration of the inactivity timer, the
UE will switch to a sleep mode and flush the HARQ buffer. Thus, energy saving of approximately 5 to 16 percent is
achieved.

Example 4: Energy saving for a DRX Cycle of 320ms

[0067] Consider a DRX cycle length of 320ms, an "on" duration timer of 4ms, inactivity timer of 10ms.
[0068] When the max HARQ value is 4, only 3 retransmissions will remain during inactivity expiration. The maximum
HARQ retransmission time computed in the manner taught above will be equal to 8*3 = 24ms. Next, the maximum HARQ
retransmission time of 24ms is compared with the remaining DRX cycle of 310ms i.e., (310-10ms). Since the value of
maximum retransmission time is less than the remaining DRX cycle time after the expiration of the inactivity timer, the
UE will switch to a sleep mode and flush the HARQ buffer. Thus, energy saving of approximately 5 to 12 percent is
achieved.
[0069] Although embodiments of the present disclosure have been described in detail herein, it should be clearly
understood that many variations and modifications of the present disclosure herein described, which may appear to
those skilled in the art, will still fall within the scope of the of the present disclosure as defined in the appended claims.

Claims

1. A method performed by a user equipment, UE (310), the method comprising:

transmitting uplink data to a network (350) and storing the uplink data in an uplink hybrid automatic repeat
request, HARQ buffer of the UE, wherein an inactivity timer (450) is activated at a start of the transmission of
the uplink data;
receiving (506) an acknowledgment, ACK, from the network for receipt of the transmitted uplink data;
measuring (508) a maximum HARQ retransmission time at the UE after receiving the ACK based on a discon-
tinuous reception, DRX retransmission timer (470) and a number of HARQ retransmissions;
comparing the measured maximum HARQ retransmission time with a remaining DRX cycle time of the UE and
determining a link state of the UE, wherein the link state of the UE is based on a link quality metric that is
associated with probability that a UE misdetects a negative ACK, NACK, transmitted from the network, as an ACK;
switching (514), after expiration of the inactivity timer, the UE to a sleep mode and removing the uplink data
from the uplink HARQ buffer when the maximum HARQ retransmission time is less than the remaining DRX
cycle time and the link state of the UE is less than a threshold value; and
switching, after the expiration of the inactivity timer, the UE to a sleep mode when the maximum HARQ retrans-
mission time is greater than the remaining DRX cycle time of the UE and the link state of the UE is less than
the threshold value.

2. The method of claim 1, further comprising removing, after expiration of the measured maximum HARQ retransmission
time or after a new data indicator, NDI bit toggle is received for a same process identifier, ID and after the UE is
switched to an active mode in a next DRX active occasion, the uplink data from the uplink HARQ buffer when the
maximum HARQ retransmission time is greater than the remaining DRX cycle time and the link state of the UE is
less than the threshold value.

3. The method of claim 1, further comprising monitoring (516) a physical downlink control channel, PDCCH until the
expiration of the inactivity timer; and switching, after the expiration of an inactivity timer, the UE to a sleep mode
and removing the uplink data from the uplink HARQ buffer when the maximum HARQ retransmission time is less
than the remaining DRX cycle time and the link state of the UE is greater than the threshold value.

4. The method of claim 1, further comprising removing, after expiration of the measured maximum HARQ retransmission
time or after a new data indicator, NDI bit toggle is received for the same process identifier, ID, the uplink data from
the uplink HARQ buffer in a next DRX active occasion when the maximum HARQ retransmission time is greater
than the DRX cycle time and the link state of the UE is greater than the threshold value.

5. The method of claim 1, wherein the link quality metric is determined based on at least one of reference signal
received power (RSRP), signal to interference noise ratio, SINR, power headroom, PHR, and block error rate, BLER.
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6. The method of claim 1, wherein the link quality metric is an integer ranging from 0 to 4.

7. The method of claim 1, wherein the uplink data is transmitted in response to a reception of a physical downlink
control channel, PDCCH.

8. A user equipment, UE (310), apparatus, for wireless communication, the apparatus comprises:
a processor (410) configured to:

transmit uplink data to a network (350) and store the uplink data in an uplink hybrid automatic repeat request,
HARQ buffer of a user equipment, UE (310), wherein an inactivity timer (450) is activated at a start of the
transmission of the uplink data;
receive (506) an acknowledgment, ACK from the network for receipt of the transmitted uplink data;
measure (508) a maximum HARQ retransmission time required to retransmit the uplink data to the network
after receiving the acknowledgment based on a discontinuous reception, DRX retransmission timer (470) and
a number of HARQ retransmissions;
compare (510) the measured maximum HARQ retransmission time with a remaining DRX cycle time of the UE
and determine a link state of the UE, wherein the link state of the UE is based on a link quality metric that is
associated with a probability that a UE misdetects a negative acknowledgement, NACK, transmitted from the
network, as an ACK;
switch (514), after expiration of the inactivity timer, the UE to a sleep mode and remove the uplink data from
the uplink HARQ buffer when maximum the HARQ retransmission time is less than the remaining DRX cycle
time and the link state of the UE is less than a threshold value; and
switch, after the expiration of the inactivity timer, the UE to a sleep mode when the maximum HARQ retrans-
mission time is greater than the remaining DRX cycle time of the UE and the link state of the UE is less than
the threshold value.

9. The apparatus of claim 8, wherein the processor (410) is further configured to remove, after expiration of the
measured maximum HARQ retransmission time or after a new data indicator, NDI bit toggle is received for a same
process identifier, ID and after the UE (310) is switched to an active mode in a next DRX active occasion, the uplink
data from the uplink HARQ buffer when the maximum HARQ retransmission time is greater than the remaining DRX
cycle time and the link state of the UE is less than the threshold value.

10. The apparatus of claim 8, wherein the processor (410) is further configured to monitor (516) a physical downlink
control channel, PDCCH, (230) until the expiration of the inactivity timer (450), and switch, after the expiration of
the inactivity timer, the UE to a sleep mode and remove the uplink data from the uplink HARQ buffer when the
maximum HARQ retransmission time is less than the remaining DRX cycle time and the link state of the UE is
greater than the threshold value.

11. The apparatus of claim 8, wherein the processor (410) is further configured to remove, after expiration of the
measured maximum HARQ retransmission time or after a new data indicator, NDI bit toggle is received for a same
process identifier, ID, the uplink data from the uplink HARQ buffer in a next DRX active occasion when the maximum
HARQ retransmission time is greater than the DRX cycle time and the link state of the UE (310) is greater than the
threshold value.

12. The apparatus of claim 8, wherein the link quality metric is determined based on at least one of reference signal
received power, RSRP, signal to interference noise ratio, SINR, power headroom, PHR, and block error rate, BLER.

13. The apparatus of claim 8, wherein the link quality metric is an integer ranging from 0 to 4.

Patentansprüche

1. Verfahren durchgeführt durch ein Benutzergerät, UE (310), wobei das Verfahren Folgendes umfasst:

Übertragen von Uplink-Daten an ein Netzwerk (350) und Speichern der Uplink-Daten in einem Uplink-Hybrid-
Automatic-Repeat-Request-, HARQ-Puffer des UE, wobei ein Inaktivitätstimer (450) bei einem Start der Über-
tragung der Uplink-Daten aktiviert wird;
Empfangen (506) einer Bestätigung, ACK, von dem Netzwerk für Empfang der übertragenen Uplink-Daten;
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Messen (508) einer maximalen HARQ-Neuübertragungszeit an dem UE nach Empfangen der ACK basierend
auf einem diskontinuierlichen Empfangs-, DRX-Neuübertragungstimer (470) und einer Anzahl an HARQ-Neu-
übertragungen;
Vergleichen der gemessenen maximalen HARQ-Neuübertragungszeit mit einer übrigen DRX-Zykluszeit des
UE und Bestimmen eines Verbindungsstatus des UE, wobei der Verbindungsstatus des UE auf einer Verbin-
dungsqualitätsmetrik basiert, die mit Wahrscheinlichkeit assoziiert ist, dass ein UE eine negative ACK, NACK,
die von dem Netzwerk übertragen wird, falsch als eine ACK erfasst;
Schalten (514), nach Ablauf des Inaktivitätstimers, des UE in einen Ruhemodus und Entfernen der Uplink-Daten
aus dem Uplink-HARQ-Puffer, wenn die maximale HARQ-Neuübertragungszeit weniger als die übrige DRX-
Zykluszeit ist und der Verbindungsstatus des UE weniger als ein Schwellenwert ist; und
Schalten, nach dem Ablauf des Inaktivitätstimers, des UE in einen Ruhemodus, wenn die maximale HARQ-
Neuübertragungszeit größer als die übrige DRX-Zykluszeit des UE ist und der Verbindungsstatus des UE
weniger als der Schwellenwert ist.

2. Verfahren nach Anspruch 1, ferner umfassend Entfernen, nach Ablauf der gemessenen maximalen HARQ-Neuü-
bertragungszeit oder nachdem eine neue Datenindikator-, NDI-Bitumschaltung für eine gleiche Prozesskennung,
ID, empfangen wird und nachdem das UE in einen aktiven Modus bei einem nächsten aktiven DRX-Vorfall geschaltet
wird, der Uplink-Daten aus dem Uplink-HARQ-Puffer, wenn die maximale HARQ-Neuübertragungszeit größer als
die übrige DRX-Zykluszeit ist und der Verbindungsstatus des UE weniger als der Schwellenwert ist.

3. Verfahren nach Anspruch 1, ferner umfassend Überwachen (516) eines physischen Downlink-Steuerkanals, PD-
CCH, bis zum Ablauf des Inaktivitätstimers, und Schalten, nach dem Ablauf eines Inaktivitätstimers, des UE in einen
Ruhemodus und Entfernen der Uplink-Daten aus dem Uplink-HARQ-Puffer, wenn die maximale HARQ-Neuüber-
tragungszeit weniger als die übrige DRX-Zykluszeit ist und der Verbindungsstatus des UE größer als der Schwel-
lenwert ist.

4. Verfahren nach Anspruch 1, ferner umfassend Entfernen, nach Ablauf der gemessenen maximalen HARQ-Neuü-
bertragungszeit oder nachdem eine neue Datenindikator-, NDI-Bitumschaltung für die gleiche Prozesskennung, ID,
empfangen wird, der Uplink-Daten aus dem Uplink-HARQ-Puffer bei einem nächsten aktiven DRX-Vorfall, wenn
die maximale HARQ-Neuübertragungszeit größer als die DRX-Zykluszeit ist und der Verbindungsstatus des UE
größer als der Schwellenwert ist.

5. Verfahren nach Anspruch 1, wobei die Verbindungsqualitätsmetrik basierend auf zumindest einem von Referenz-
signal-Empfangsleistung (RSRP), Signal-Interferenz-Rauschverhältnis, SINR, Leistungsreserve, PHR und Block-
fehlerrate, BLER, bestimmt wird.

6. Verfahren nach Anspruch 1, wobei die Verbindungsqualitätsmetrik eine Ganzzahl ist, die von 0 bis 4 reicht.

7. Verfahren nach Anspruch 1, wobei die Uplink-Daten als Reaktion auf einen Empfang eines physischen Downlink-
Steuerkanals, PDCCH, übertragen werden.

8. Vorrichtung eines Benutzergeräts, UE (310), für Drahtloskommunikation, wobei die Vorrichtung Folgendes umfasst:
einen Prozessor (410), der zu Folgendem konfiguriert ist:

Übertragen von Uplink-Daten an ein Netzwerk (350) und Speichern der Uplink-Daten in einem Uplink-Hybrid-
Automatic-Repeat-Request-, HARQ-Puffer eines Benutzergeräts, UE (310), wobei ein Inaktivitätstimer (450)
bei einem Start der Übertragung der Uplink-Daten aktiviert wird;
Empfangen (506) einer Bestätigung, ACK, von dem Netzwerk für Empfang der übertragenen Uplink-Daten;
Messen (508) einer maximalen HARQ-Neuübertragungszeit, die erforderlich ist, um die Uplink-Daten an das
Netzwerk nach Empfangen der Bestätigung neu zu übertragen, basierend auf einem diskontinuierlichen Emp-
fangs-, DRX-Neuübertragungstimer (470) und einer Anzahl an HARQ-Neuübertragungen,
Vergleichen (510) der gemessenen maximalen HARQ-Neuübertragungszeit mit einer übrigen DRX-Zykluszeit
des UE und Bestimmen eines Verbindungsstatus des UE, wobei der Verbindungsstatus des UE auf einer
Verbindungsqualitätsmetrik basiert, die mit einer Wahrscheinlichkeit assoziiert ist, dass ein UE eine negative
Bestätigung, NACK, die von dem Netzwerk übertragen wird, falsch als eine ACK erfasst;
Schalten (514), nach Ablauf des Inaktivitätstimers, des UE in einen Ruhemodus und Entfernen der Uplink-Daten
aus dem Uplink-HARQ-Puffer, wenn die maximale HARQ-Neuübertragungszeit weniger als die übrige DRX-
Zykluszeit ist und der Verbindungsstatus des UE weniger als ein Schwellenwert ist; und
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Schalten, nach dem Ablauf des Inaktivitätstimers, des UE in einen Ruhemodus, wenn die maximale HARQ-
Neuübertragungszeit größer als die übrige DRX-Zykluszeit des UE ist und der Verbindungsstatus des UE
weniger als der Schwellenwert ist.

9. Vorrichtung nach Anspruch 8, wobei der Prozessor (410) ferner konfiguriert ist, um nach Ablauf der gemessenen
maximalen HARQ-Neuübertragungszeit oder nachdem eine neue Datenindikator-, NDI-Bitumschaltung für eine
gleiche Prozesskennung, ID, empfangen wird und nachdem das UE (310) in einen aktiven Modus bei einem nächsten
aktiven DRX-Vorfall geschaltet wird, der Uplink-Daten aus dem Uplink-HARQ-Puffer, wenn die maximale HARQ-
Neuübertragungszeit größer als die übrige DRX-Zykluszeit ist und der Verbindungsstatus des UE weniger als der
Schwellenwert ist.

10. Vorrichtung nach Anspruch 8, wobei der Prozessor (410) ferner konfiguriert ist, um einen physischen Downlink-
Steuerkanal, PDCCH (230), bis zum Ablauf des Inaktivitätstimers (450) zu überwachen (516) und nach dem Ablauf
des Inaktivitätstimers das UE in einen Ruhemodus zu schalten und die Uplink-Daten aus dem Uplink-HARQ-Puffer
zu entfernen, wenn die maximale HARQ-Neuübertragungszeit weniger als die übrige DRX-Zykluszeit ist und der
Verbindungsstatus des UE größer als der Schwellenwert ist.

11. Vorrichtung nach Anspruch 8, wobei der Prozessor (410) ferner konfiguriert ist, um nach Ablauf der gemessenen
maximalen HARQ-Neuübertragungszeit oder nachdem eine neue Datenindikator-, NDI-Bitumschaltung für eine
gleiche Prozesskennung, ID, empfangen wird, die Uplink-Daten aus dem Uplink-HARQ-Puffer bei einem nächsten
aktiven DRX-Vorfall zu entfernen, wenn die maximale HARQ-Neuübertragungszeit größer als die DRX-Zykluszeit
ist und der Verbindungsstatus des UE (310) größer als der Schwellenwert ist.

12. Vorrichtung nach Anspruch 8, wobei die Verbindungsqualitätsmetrik basierend auf zumindest einem von Referenz-
signal-Empfangsleistung, RSRP, Signal-Interferenz-Rauschverhältnis, SINR, Leistungsreserve, PHR und Block-
fehlerrate, BLER, bestimmt wird.

13. Vorrichtung nach Anspruch 8, wobei die Verbindungsqualitätsmetrik eine Ganzzahl ist, die von 0 bis 4 reicht.

Revendications

1. Procédé exécuté par un équipement utilisateur, UE (310), le procédé comprenant :

la transmission de données de liaison montante à un réseau (350) et le stockage des données de liaison
montante dans une mémoire tampon de demande de répétition automatique hybride, HARQ de liaison montante
de l’UE, dans lequel un temporisateur d’inactivité (450) est activé au début de la transmission des données de
liaison montante ;
la réception (506) d’un accusé de réception, ACK, en provenance du réseau pour la réception des données de
liaison montante transmises ;
la mesure (508) d’un temps de retransmission HARQ maximum au niveau de l’UE après réception de l’ACK
sur la base d’un temporisateur de retransmission de réception discontinue, DRX, (470) et d’un certain nombre
de retransmissions HARQ ;
la comparaison du temps de retransmission HARQ maximum mesuré à un temps de cycle DRX restant de l’UE
et la détermination d’un état de liaison de l’UE, dans lequel l’état de liaison de l’UE est basé sur une métrique
de qualité de liaison qui est associée à la probabilité qu’un UE détecte de façon erronée un accusé de réception,
ACK, négatif, NACK, transmis en provenance du réseau, en tant qu’ACK ;
la commutation (514), après l’expiration du temporisateur d’inactivité, de l’UE vers un mode de veille et la
suppression des données de liaison montante de la mémoire tampon HARQ de liaison montante lorsque le
temps de retransmission HARQ maximum est inférieur au temps de cycle DRX restant et que l’état de liaison
de l’UE est inférieur à une valeur seuil ; et
la commutation, après l’expiration du temporisateur d’inactivité, de l’UE vers un mode de veille lorsque le temps
de retransmission HARQ maximum est supérieur au temps de cycle DRX restant de l’UE et que l’état de liaison
de l’UE est inférieur à la valeur seuil.

2. Procédé selon la revendication 1, comprenant en outre la suppression, après l’expiration du temps de retransmission
HARQ maximum mesuré ou après la réception d’une bascule de bit d’un nouvel indicateur de données, NDI, pour
un même identifiant, ID, de processus et après la commutation de l’UE vers un mode actif lors d’une prochaine
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écoute active DRX, des données de liaison montante provenant de la mémoire tampon HARQ de liaison montante
lorsque le temps de retransmission HARQ maximum est supérieur au temps de cycle DRX restant et que l’état de
liaison de l’UE est inférieur à la valeur seuil.

3. Procédé selon la revendication 1, comprenant en outre la surveillance (516) d’un canal physique de commande de
liaison descendante, PDCCH, jusqu’à l’expiration du temporisateur d’inactivité ; et la commutation, après l’expiration
d’un temporisateur d’inactivité, de l’UE vers un mode de veille et la suppression des données de liaison montante
de la mémoire tampon HARQ de liaison montante lorsque le temps de retransmission HARQ maximum est inférieur
au temps de cycle DRX restant et que l’état de liaison de l’UE est supérieur à la valeur seuil.

4. Procédé selon la revendication 1, comprenant en outre la suppression, après l’expiration du temps de retransmission
HARQ maximum mesuré ou après la réception d’une bascule de bit d’un nouvel indicateur de données, NDI, pour
le même identifiant, ID, de processus, des données de liaison montante de la mémoire tampon HARQ de liaison
montante lors d’une prochaine écoute active DRX lorsque le temps de retransmission HARQ maximum est supérieur
au temps de cycle DRX et que l’état de liaison de l’UE est supérieur à la valeur seuil.

5. Procédé selon la revendication 1, dans lequel la métrique de qualité de liaison est déterminée sur la base d’au
moins l’un parmi la puissance reçue du signal de référence (RSRP), le rapport signal sur bruit d’interférence, SINR,
la marge de puissance, PHR, et le taux d’erreur de bloc, BLER.

6. Procédé selon la revendication 1, dans lequel la métrique de qualité de liaison est un nombre entier allant de 0 à 4.

7. Procédé selon la revendication 1, dans lequel les données de liaison montante sont transmises en réponse à une
réception d’un canal physique de commande de liaison descendante, PDCCH.

8. Appareil d’équipement utilisateur, UE (310), pour une communication sans fil, l’appareil comprend :
un processeur (410) configuré pour :

transmettre des données de liaison montante à un réseau (350) et stocker les données de liaison montante
dans une mémoire tampon de demande de répétition automatique hybride de liaison montante, HARQ, d’un
équipement utilisateur, UE (310), dans lequel un temporisateur d’inactivité (450) est activé au début de la
transmission des données de liaison montante ;
recevoir (506) un accusé de réception, ACK, en provenance du réseau pour la réception des données de liaison
montante transmises ;
mesurer (508) un temps de retransmission HARQ maximum requis pour retransmettre les données de liaison
montante au réseau après la réception de l’accusé de réception sur la base d’un temporisateur de retransmission
de réception discontinue, DRX, (470) et d’un certain nombre de retransmissions HARQ ;
comparer (510) le temps de retransmission HARQ maximum mesuré au temps de cycle DRX restant de l’UE
et déterminer un état de liaison de l’UE, dans lequel l’état de liaison de l’UE est basé sur une métrique de qualité
de liaison qui est associée à une probabilité qu’un UE détecte de façon erronée un accusé de réception négatif,
NACK, transmis en provenance du réseau, en tant qu’ACK ;
commuter (514), après l’expiration du temporisateur d’inactivité, l’UE vers un mode de veille et supprimer les
données de liaison montante de la mémoire tampon HARQ de liaison montante lorsque le temps de retrans-
mission HARQ maximum est inférieur au temps de cycle DRX restant et que l’état de liaison de l’UE est inférieur
à une valeur seuil ; et
commuter, après l’expiration du temporisateur d’inactivité, l’UE vers un mode de veille lorsque le temps de
retransmission HARQ maximum est supérieur au temps de cycle DRX restant de l’UE et que l’état de liaison
de l’UE est inférieur à la valeur seuil.

9. Appareil selon la revendication 8, dans lequel le processeur (410) est en outre configuré pour supprimer, après
l’expiration du temps de retransmission HARQ maximum mesuré ou après la réception d’une bascule de bit d’un
nouvel indicateur de données, NDI, pour un même identifiant, ID, de processus et après la commutation de l’UE
(310) vers un mode actif lors d’une prochaine écoute active DRX, les données de liaison montante provenant de
la mémoire tampon HARQ de liaison montante lorsque le temps de retransmission HARQ maximum est supérieur
au temps de cycle DRX restant et que l’état de liaison de l’UE est inférieur à la valeur seuil.

10. Appareil selon la revendication 8, dans lequel le processeur (410) est en outre configuré pour surveiller (516) un
canal physique de commande de liaison descendante, PDCCH, (230) jusqu’à l’expiration du temporisateur d’inac-
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tivité (450), et commuter, après l’expiration du temporisateur d’inactivité, l’UE vers un mode de veille et supprimer
les données de liaison montante de la mémoire tampon HARQ de liaison montante lorsque le temps de retransmission
HARQ maximum est inférieur au temps de cycle DRX restant et que l’état de liaison de l’UE est supérieur à la valeur
seuil.

11. Appareil selon la revendication 8, dans lequel le processeur (410) est en outre configuré pour supprimer, après
l’expiration du temps de retransmission HARQ maximum mesuré ou après la réception d’une bascule de bit d’un
nouvel indicateur de données, NDI, pour un même identifiant, ID, de processus, les données de liaison montante
de la mémoire tampon HARQ de liaison montante lors d’une prochaine écoute active DRX lorsque le temps de
retransmission HARQ maximum est supérieur au temps de cycle DRX et que l’état de liaison de l’UE (310) est
supérieur à la valeur seuil.

12. Appareil selon la revendication 8, dans lequel la métrique de qualité de liaison est déterminée sur la base d’au
moins l’un parmi la puissance reçue du signal de référence, RSRP, le rapport signal sur bruit d’interférence, SINR,
la marge de puissance, PHR, et le taux d’erreur de bloc, BLER.

13. Appareil selon la revendication 8, dans lequel la métrique de qualité de liaison est un nombre entier allant de 0 à 4.
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