w0 20197219367 A1 |0 0000 0000 0 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert J
(o wer Orgmiation 2 0 O OO0 0 O 000

International Bureau % (10) International Publication Number

WO 2019/219367 Al

(43) International Publication Date
21 November 2019 (21.11.2019) WIPO | PCT

(51) International Patent Classification: (74) Agent: KRAUS & WEISERT PATENTANWALTE
HO04W 68/04 (2009.01) PARTGMBB; Thomas-Wimmer-Ring 15, 80539 Miinchen
(DE).

(21) International Application Number:
PCT/EP2019/060968  (81) Designated States (unless otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
. AOQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
29 April 2019 (29.04.2019) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,

(25) Filing Language: English Dz, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,

(22) International Filing Date:

(26) Publication Language: English KR,KW,KZ, LA, LC,LK,LR, LS, LU, LY, MA, MD, ME,
(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
1830165-5 18 May 2018 (18.05.2018) SE OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,

(71) Applicant: SONY CORPORATION [JP/JP]; 1-7-1 Ko- TR, TT, TZ, UA, UG, US, UZ, VC. VN. ZA, ZM. ZW.

nan, Minato-ku, Tokyo 108-0075 (JP).

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

(72) Inventors: BERGGREN, Anders; Luntvigen 6, 226 49
Lund (SE). LJUNG, Rickard; Tingsgatan 13, 256 56 Hels-
ingborg (SE). PRIYANTO, Basuki; Valthornsvigen 12,
22468 Lund (SE). MAZLOUM, Nafisch, Byggmastare-
gatan 8A, 22237 Lund (SE).

(54) Title: FLEXIBLE PAGING PROCEDURE

FIG. 9
T Mobility level above T ——
——— e
T~—— o threshold?

1(001 .l,N

Determine parameter of CE policy

1002

Set timing configuration of DRX cycle
based on parameter

1003
{

¥

Transmit and/or receive {(communicate)
paging signal in accordance with timing configuration
and in accordance with CE policy

(57) Abstract: A method includes determining a parameter of a coverage enhancement policy employed by a communication system.
The method also includes setting a timing configuration (371-373, 391-393, 605, 606) of a discontinuous reception cycle (370-2, 370-3)
employed by a terminal (101) of the communication system depending on the parameter. The method also includes communicating a
paging signal in accordance with the timing configuration (371-373, 391-393, 605, 606) of the discontinuous reception cycle (370-2,
370-3) and the coverage enhancement policy.

[Continued on next page]



WO 2019/219367 A1 1[I0 00000 0000 VAP 00 O

TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



10

15

20

25

30

35

WO 2019/219367 PCT/EP2019/060968

Flexible Paging Procedure

TECHNICAL FIELD

Various examples of the invention generally relate to paging a terminal in accordance with a
timing configuration of a discontinuous reception cycle of the terminal. Various examples of

the invention specifically relate to setting the timing configuration.

BACKGROUND

Mobile communication using a communication device (also referred to as terminal or user
equipment, UE) sometimes relies on one or more idle operational modes. In an idle
operational, a wireless interface of the UE can be temporarily transitioned into an inactive state
which is associated with a reduced power consumption if compared to an active state. The
wireless interface, when operating in the inactive state, may not be able to receive all signals
transmitted by the network. Then, in order for the network to initiate transmission of data, it is
typically required to transmit one or more paging signals to the UE operating in the idle mode
to trigger transition into a connected mode: in the connected mode, a data connection is set

up between the UE and the network, the data connection facilitating the transmission of data.

Often, the idle mode is associated with discontinuous reception (DRX) cycle. Here, according
to a timing configuration, the wireless interface transitions back and forth between the inactive
state and the active state. This gives the network the opportunity to transmit the paging signal
to the UE in accordance with the DRX cycle. The DRX cycle can thus be said to have ON-
durations during which the wireless interface of the UE operates in the active state and OFF-
durations during which the wireless interface of the UE operates in the inactive state. The ON-
durations of the DRX cycle are associated with so-called paging occasions (POs), because

the network has the opportunity to transmit a paging signal to the UE.

SUMMARY

A need exists for advanced techniques of operating a UE in an idle mode. Specifically, a need

exists for advanced techniques of configuring a DRX cycle and associated POs.

This need is met by the features of the independent claims. The features of the dependent

claims define embodiments.
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A method includes determining a parameter of a coverage enhancement policy employed by
a communication system. The method also includes setting a timing configuration of a
discontinuous reception cycle employed by a terminal of the communication system depending
on the parameter. The method also includes transmitting and/or receiving (communicating) a
paging signal in accordance with the timing configuration of the discontinuous reception cycle

and the coverage enhancement policy.

For example, the coverage enhancement policy may be employed by the terminal.
Alternatively or additionally, the coverage enhancement policy may be employed by a base

station of the communication system.

For example, the coverage enhancement policy may be employed to protect uplink data
transmitted from the terminal to the base station. For example, the coverage enhancement
policy may be employed to protect downlink data transmitted from the base station to the

terminal.

A computer program product or computer program includes program code. The program code
can be executed by at least one processor. The at least one processor, when executing the
program code, can be configured to perform a method. The method includes determining a
parameter of a coverage enhancement policy employed by a communication system. The
method also includes setting a timing configuration of a discontinuous reception cycle
employed by a terminal of the communication system depending on the parameter. The
method also includes transmitting and/or receiving a paging signal in accordance with the

timing configuration of the discontinuous reception cycle and the coverage enhancement

policy.

A device is configured to determine a parameter of a coverage enhancement policy employed
by a communication system; and to set a timing configuration of a discontinuous reception
cycle employed by a terminal of the communication system depending on the parameter; and
to communicate a paging signal in accordance with the timing configuration of the

discontinuous reception cycle and the coverage enhancement policy.

For example, the device may include a control circuitry configured to perform these actions.

For example, the device may be a base station or a UE.
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A method includes determining a mobility level of a terminal of a communication system. The
method also includes setting a timing configuration of a discontinuous reception cycle
employed by the terminal depending on the mobility level. The method also includes
transmitting and/or receiving a paging signal in accordance with the timing configuration of the
discontinuous reception cycle. For example, the paging signal may be communicated in

accordance with a coverage enhancement policy.

A computer program product or computer program includes program code. The program code
can be executed by at least one processor. The at least one processor, when executing the
program code, can be configured to perform a method. The method includes determining a
mobility level of a terminal of a communication system. The method also includes setting a
timing configuration of a discontinuous reception cycle employed by the terminal depending
on the mobility level. The method also includes transmitting and/or receiving a paging signal
in accordance with the timing configuration of the discontinuous reception cycle. For example,

the paging signal may be communicated in accordance with a coverage enhancement policy.

A device is configured to determine a mobility level of a terminal of a communication system.
The device is also configured to set a timing configuration of a discontinuous reception cycle
employed by the terminal depending on the mobility level. The device is also configured to
transmit and/or receive a paging signal in accordance with the timing configuration of the
discontinuous reception cycle. For example, the paging signal may be communicated in

accordance with a coverage enhancement policy.

For example, the device may include a control circuitry configured to perform these actions.
For example, the device may be a base station or a UE.

It is to be understood that the features mentioned above and those yet to be explained below
may be used not only in the respective combinations indicated, but also in other combinations
or in isolation without departing from the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically illustrates a cellular network implementing a communication system

having a wireless link between a UE and a base station (BS) according to various examples.
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FIG. 2 schematically illustrates channels implemented on the wireless link according to various

examples.

FIG. 3 schematically illustrates the BS according to various examples.

FIG. 4 schematically illustrates the UE according to various examples.

FIG. 5 schematically illustrates multiple operational modes in which the UE can operate

according to various examples.

FIG. 6 schematically illustrates a paging procedure which is in accordance with a timing

configuration of a DRX cycle according to various examples.

FIG. 7 schematically illustrates the timing configuration of the DRX cycle according to various

examples.

FIG. 8 schematically illustrates the timing configuration of the DRX cycle according to various

examples.

FIG. 9 is a flowchart of a method according to various examples.

FIG. 10 schematically illustrates setting the timing configuration of the DRX cycle according to

various examples.

DETAILED DESCRIPTION OF EMBODIMENTS

In the following, embodiments of the invention will be described in detail with reference to the
accompanying drawings. It is to be understood that the following description of embodiments
is not to be taken in a limiting sense. The scope of the invention is not intended to be limited
by the embodiments described hereinafter or by the drawings, which are taken to be illustrative

only.

The drawings are to be regarded as being schematic representations and elements illustrated
in the drawings are not necessarily shown to scale. Rather, the various elements are
represented such that their function and general purpose become apparent to a person skilled

in the art. Any connection or coupling between functional blocks, devices, components, or
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other physical or functional units shown in the drawings or described herein may also be
implemented by an indirect connection or coupling. A coupling between components may also
be established over a wireless connection. Functional blocks may be implemented in

hardware, firmware, software, or a combination thereof.

Various aspects relate to a communication system. For example, the communication system
may be implemented by a UE and a BS of a network, e.g., of a cellular network. The
communication system may include a wireless link between the UE and the BS. Downlink (DL)
signals may be transmitted by the BS and received by the UE. Uplink (UL) signals may be
transmitted by the UE and received by the BS.

Hereinafter, techniques of operating a UE in various modes are described. The modes may

include a connected mode and an idle mode.

A data connection may be established between the UE and a network in the connected mode;
transmission of data — including application data or higher-layer control data, e.g., Layer 3
control data — may be implemented using the data connection. Differently, the data connection

may be released in the idle mode.

The connected mode and/or the idle mode can be associated with a DRX cycle including ON-
durations during which a wireless interface of the UE operates in an active state and further
including OFF-durations during which the wireless interface of the UE operates in an inactive

state.

In the idle mode, it may not be possible to directly commence with a data transmission during
ON-durations of the DRX cycle. Rather, re-establishment of the data connection may be
required first. To trigger re-establishment of the data connection, a paging signal may be
communicated. The paging signal may be communicated in accordance with a timing
configuration of the DRX cycle. The paging signal may be communicated during the ON-
duration of the DRX cycle associated with the idle mode. This is typically referred to as PO.

Sometimes, the paging signal may be preceded by a wake-up signal (WUS).

According to some examples, multiple paging signals may be communicated in an associated
paging procedure, e.g., a paging indicator and a paging message. A paging procedure may
include the following actions performed at the UE: (i) Listen for a WUS that indicates an
upcoming paging signal for the UE; (ii) decode a DL control channel of a wireless link between
the BS and the UE for a paging indicator at the POs if the WUS is detected; and (iii) decode a
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DL shared channel to receive a paging message, to thereby confirm if the paging indicator was

intended for the specific UE or not.

The techniques described herein may be applied to accommodate for Internet of Things (IOT)
traffic. In this regard, various work items in the Third Generation Partnership Project (3GPP)
have been defined. Examples include Further Enhanced Machine Type Communications
(feMTC), see 3GPP RP-161464; Enhanced Narrowband IOT (eNB-IOT), see 3GPP RP-
161901; Even Further Enhanced Machine Type Communications (efeMTC), see 3GPP RP-
170732; and Further Enhanced Narrowband Internet of Things (feNB-IOT), see 3GPP RP-
170852. The techniques described herein may also be applied for conventional
communication, e.g., using the 3GPP 4G Long Term Evolution (LTE) or 5G New Radio (NR)

technology.

Various techniques described herein may employ a coverage enhancement (CE) policy. The
CE policy may generally support increased transmission reliability across larger coverage

areas. The CE policy may include one or more parameters to achieve this.

For example, the CE policy may include a parameter the value of which defines a repetition
level (sometimes also referred to as CE level). UL signals and/or DL signals including a given
redundancy version of encoded data are repeatedly communicated according to the repetition
level: Hence, the same encoded data may be redundantly communicated a number of times
according to various examples. Typically, different redundancy versions correspond to
checksums of different length. In other examples, it would also be possible that different
redundancy version employ checksums of the same length, but are encoded according to the
different coding scheme. Alternatively or additionally, different redundancy versions may
employ different interleaving schemes. Each repetition of the plurality of repetitions can include
the data encoded according to the same redundancy version, e.g., redundancy version 0 or
redundancy version 1, etc. Then, it is possible to combine the plurality of repetitions of the
encoded data at the receiver side. l.e., multiple received repetitions of the signal may be
combined. Such combination may be implemented in analog or digital domain, e.g., in the
baseband. The combination yields a combined signal. Then, the decoding of the encoded data
can be based on the combined signal. Thus, by aggregating the received information across
the multiple repetitions of the signal, the probability of successfully decoding the data encoded

by the signal increases. Depending on the repetition level, the transmission duration increases.
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In a further example, the CE policy may include a parameter the value of which defines a
scrambling factor. By scrambling, a sequence of bits can be encoded according to a scrambling

algorithm. Depending on the scrambling algorithm, the transmission duration increases.

In yet a further example, the CE policy may include a parameter the value of which defines an
error correction code (CRC). For example, a sequence of bits can be used to generate, based
on a CRC algorithm, the CRC. Based on the CRC, correctness of the received sequence of
bits can be checked and, if forward error correction (FEC) is employed, erroneously received
bits of the sequence of bits can be corrected. Depending on the CRC algorithm, the

transmission duration increases.

In yet a further example, the CE policy may include a parameter the value of which defines a

transmission power level. Power boosting can be applied.

As a general rule, it is possible that the UE adjusts one or more parameters of the CE policy
from time to time. l.e., the UE may adjust the values of one or more parameters from time to
time. For example, the UE may sound the quality of communicating on the wireless link, e.g.,
by measuring a receive signal strength etc. Then, depending on the quality of the
communicating on the wireless link, the one or more parameters of the CE policy may be
adjusted. Thus, there may be a tendency that the frequency with which the UE adjusts the one
or more parameters over the course of time is larger for a UE having a comparably large
mobility level, because such a mobile UE will experience faster changes in the quality of
communicating on the wireless link if compared to a UE having a comparably small mobility
level. It is possible that the UE reports the current one or more parameters of the CE policy to
the BS so that the one or more parameters are synchronized between UE and network (CE

policy reporting).

As will be appreciated from the above, under a CE policy, various measures are available to
increase the transmission reliability and/or to increase the coverage area. Some of these
measures are associated with an increased duration of the signal transmission, as illustrated
above for the repetition level, the spreading factor, the scrambling factor, and the error

correction code.

Various techniques described herein are based on the finding that with an increased duration
of the signal transmission — e.g., due to a large repetition level of the CE policy —, the UE may

be required to listen for a comparably long time duration at each PO and the network may be
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required to allocate many resources. Hence, energy consumption at the UE may be increased

and resources on the spectrum can be blocked.

To mitigate such drawbacks, according to examples, characteristics of the paging procedure
of the UE can be flexibly set depending on one or more parameters of the CE policy.
Alternatively or additionally, according to various examples, paging characteristics of the UE

can be flexibly set based on a mobility level of the UE.

Specifically, it would be possible to set a timing configuration of the DRX cycle employed by
the UE. For example, the DRX cycle may be employed by the UE when operating in an idle
mode in which the UE can be paged by the network. Then, it would be possible that a paging
signal is transmitted by the BS and received by the UE in accordance with the timing
configuration of the DRX cycle. The paging signal may be transmitted in accordance with the
CE policy. For example, it would be possible that multiple repetitions of the paging signal in

accordance with the repetition level of the CE policy are transmitted by the BS.

As a general rule, according to the various examples described herein, it is not only possible
to set a timing configuration of a DRX cycle employed in an idle mode of the UE. It would also
be possible to set a timing configuration of a DRX cycle employed in a connected mode of the
UE where a data connection is maintained and it is not required to page the UE. For sake of
simplicity, reference will be made to the scenario of the DRX cycle associated with the idle

mode hereinafter.

As a further general rule, according to some examples, the timing configuration of one DRX
cycle or of multiple DRX cycles may be set. For example, DRX cycles of different hierarchy
can be employed. For example, it would be possible to employ a top-level DRX cycle and a
sub-level DRX cycle: the top-level DRX cycle has ON-durations which include multiple ON-
durations and multiple OFF-durations of the sub-level DRX cycle. During the OFF-durations of
the top-level DRX cycle, the wireless interface of the UE may be forced to operate in the
inactive state. Sometimes, the ON-durations of the top-level DRX cycle are referred to as
paging time windows (PTWs), wherein each PTW includes multiple POs. In the context of
3GPP TSs, a top-level DRX cycle is sometimes referred to as enhanced DRX (eDRX) cycle
and a sub-level DRX cycle is sometimes simply referred to as DRX cycle. In reference
implementations, the timing configuration of a sub-level DRX cycle and/or a top-level DRX
cycle is determined based on a fixed rule depending on a subscription identity — such as the
3GPP International Mobile Subscriber Identity (IMSI) — of a subscriber associated with the UE.

For example, the periodicity of POs is controlled by the network via DRX timing configuration.
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In case a UE has been configured with a top-level DRX cycle, the UE will activate its wireless
interface after the top-level DRX cycle OFF-duration and should be ready to listen for POs of
the sub-level DRX cycle during the PTW of the top-level DRX cycle. AWUS may be transmitted
prior to POs, e.g., prior to the PTW or prior to multiple POs in a 1 to N mapping between WUS
and POs, or prior to each PO to indicate that the UE shall listen for paging at the PO or POs.

According to various examples described herein, different aspects of the timing configuration
can be set. For example, the timing configuration that is set in accordance with the parameter
of the CE policy may include a periodicity of POs during which the UE is ready to listen for
paging signals. In other words, the timing configuration may include a periodicity of the DRX

cycle.

A further aspect of the timing configuration that can be set depending on the parameter of the
CE policy can correspond to the length of the PTW, i.e., the length of the ON-duration of the
top-level DRX cycle. For example, it would be possible to extend both the length of the PTW
and the sub-level DRX period, but keep the number of POs per PTW fixed.

As a general rule, various qualitative and quantitative dependencies between the value of the
parameter(s) of the CE policy and/or the UE mobility on one side, and the timing configuration
on the other side are conceivable: For example, a UE with a high repetition level may set the
timing configuration so as to receive multiple repetitions of the paging signal to meet required
link budget, before it is time to read the next PO. For example, in 3GPP MTC, the maximum
repetition level is 256 and 2048 repetitions (ms) for control channel (MPDCCH) and data
channel (PDSCH), respectively. In a further example, a UE being configured with a large
repetition level of the CE policy may set a long ON duration of the DRX cycle — e.g., a top-level

DRX cycle. Then, capacity and power consumption can be optimized.

FIG. 1 schematically illustrates a cellular network 100 implementing a wireless link 114
between a UE 101 and a BS 112. As such, the cellular network 100 implements a
communication system. The example of FIG. 1 illustrates the network 100 according to the
3GPP 5G architecture. Details of the fundamental architecture are described in 3GPP TS
23.501, version 1.3.0 (2017-09). While FIG. 1 and further parts of the following description
illustrate techniques in the 3GPP 5G framework, similar techniques may be readily applied to
different communication protocols. Examples include 3GPP LTE 4G and IEEE Wi-Fi

technology.
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In the scenario of FIG. 1, the UE 101 is connectable to the network 100. For example, the UE
101 may be one of the following: a cellular phone; a smart phone; an IOT device; an MTC

device; a sensor; an actuator; etc.

The UE 101 is connectable to the network 100 via a radio access network (RAN) 111, typically
formed by one or more BSs 112. Each BS 112 may be associated with a cell of the cellular
network 100.

The wireless link 114 is established between the RAN 111 — specifically between one or more
of the BSs 112 of the RAN 111 — and the UE 101. The wireless link 114 supports
communication by implementing a multi-layer transmission protocol stack, defining the ruleset

required to align the communication between participating devices 101, 112.

The RAN 111 is connected to a core network (CN) 115. The CN 115 includes a user plane
(UP) 191 and a control plane (CP) 192. Application data is typically routed via the UP 191. For
this, there is provided a UP function (UPF) 121. The UPF 121 may implement router
functionality. Application data may pass through one or more UPFs 121. In the scenario of
FIG. 1, the UPF 121 acts as a gateway towards a data network 180, e.g., the Internet or a
Local Area Network. Application data can be communicated between the UE 101 and one or

more servers on the data network 180.

The network 100 also includes an Access and Mobility Management Function (AMF) 131; a
Session Management Function (SMF) 132; a Policy Control Function (PCF) 133; an
Application Function (AF) 134; a Network Slice Selection Function (NSSF) 134; an
Authentication Server Function (AUSF) 136; and a Unified Data Management (UDM) 137. FIG.

1 also illustrates the protocol reference points N1-N22 between these nodes.

The AMF 131 provides one or more of the following functionalities: registration management;
non-access stratum (NAS) termination; connection management; reachability management;
mobility management; access authentication; and access authorization. For example, the AMF
131 controls CN-initiated paging of the UE 101: The AMF 131 may trigger transmission of WUS
and/or paging signals of the UE 101. The AMF 131 may keep track of the timing configuration
of one or more DRX cycle of the UE 101. The AMF 131 may keep track of the operational

mode in which the UE 101 operates, e.g., connected mode or idle mode, etc..

A data connection 189 is established by the AMF 131 if the respective UE 101 operates in a
connected mode. To keep track of the current mode of the UEs 101, the AMF 131 sets the UE
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101 to evolved packet system (EPS) connection management (ECM) connected or ECM idle.
During ECM connected, a NAS connection is maintained between the UE 101 and the AMF
131. The NAS connection implements an example of a mobility control connection. The NAS
connection may be set up in response to paging of the UE 101, using a random access (RA)
transmission. The data connection 189 is established between the UE 101 via the RAN 111
and the DP 191 of the CN 115 and towards the DN 180. For example, a connection with the
Internet or another packet data network can be established. A server of the DN 180 may host
a service for which payload data is communicated via the data connection 189. The data
connection 189 may include one or more bearers such as a dedicated bearer or a default
bearer. The data connection 189 may be defined on the Radio Resource Control (RRC) layer,

e.g., generally Layer 3 of the OSI| model of Layer 2.

The SMF 132 provides one or more of the following functionalities: session management
including session establishment, modify and release, including bearers set up of UP bearers
between the RAN 111 and the UPF 121; selection and control of UPFs; configuring of traffic

steering; roaming functionality; termination of at least parts of NAS messages; etc.

FIG. 2 illustrates aspects with respect to channels 261-263 implemented on the wireless link

114. The wireless link 114 implements a plurality of communication channels 261-263.

Resources — defined in time and frequency — can be allocated to the channels 261-263. A
scheduling control message can be used to align the time-frequency position of the allocated

resources between transmitter and receiver.

To avoid collision between communication on the various channels 261-263, the resources
can be exclusively allocated; hence resource allocation to different channels 261-263 can be
orthogonal with respect to each other. This may correspond to time division duplex (TDD) and

frequency division duplex (FDD).

For example, a first channel 261 may carry reference signals, e.g., channel sounding reference

signals and/or synchronization signals for acquiring the timing and frequency reference.

A second channel 262 may carry paging indicators or a WUS which enable the cellular network
100 — e.g., the AMF 131 (or a MME in the 3GPP LTE framework) — to trigger transition of the
UE 101 into connected mode by setting up the data connection 189. The second channel 262
may thus implement a paging control channel. An example would be the 3GPP Physical DL
Control Channel (PDCCH) or a combination of WUS and PDCCH.
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Further, a third channel 263 is associated with a higher-layer data, e.g., application data or
higher-layer control data. For example, payload messages carrying higher-layer user-plane
data packets associated with a given service implemented by the UE 101 and the BS 112 can
be communicated on the third channel 263. User-data messages may be transmitted via the
payload channel 263. Layer 3 or RRC control messages may be transmitted via the third
channel 263, e.g., a paging message. An example would be the 3GPP Physical DL Shared
Channel (PDSCH).

FIG. 3 schematically illustrates a BS 112 of the RAN 111 (cf. FIG. 1). The BS 112 includes a
wireless interface 1121. For example, the wireless interface 1121 may include an analog front
end and a digital front end. The BS 112 further includes control circuitry 1122, e.g.,
implemented by means of one or more processors and software. For example, program code
to be executed by the control circuitry 1122 may be stored in a non-volatile memory 1123. In
the various examples disclosed herein, various functionality may be implemented by the
control circuitry 1122, e.g.: participating in a paging procedure of the UE 101; determining a
parameter of a CE policy employed by the UE 101; setting a timing configuration of a DRX

cycle of the UE 101; transmitting and/or receiving on the wireless link 114; etc..

FIG. 4 schematically illustrates the UE 101. The UE 101 includes a wireless interface 1011.
For example, the wireless interface 1011 may include an analog front end and a digital front
end. The wireless interface 1011 may include an analog front end and a digital front end,
respectively. The UE 101 further includes control circuitry 1012, e.g., implemented by means
of one or more processors and software. The control circuitry 1012 may also be at least partly
implemented in hardware. For example, program code to be executed by the control circuitry
1012 may be stored in a non-volatile memory 1013. In the various examples disclosed herein,
various functionality may be implemented by the control circuitry 1012, e.g.: determining a
parameter of a CE policy employed by the UE 101; participating in a paging procedure of the
UE 101; setting a timing configuration of a DRX cycle of the UE; transmitting and/or receiving

on the wireless link 114; etc..

FIG. 5 illustrates aspects with respect to different modes 301 — 303 in which the UE 101 can
operate. FIG. 5 also illustrates aspects with respect to association of communication of WUSs
and paging signals with the various modes 301 — 303. Example implementations of the
operational modes 301 — 303 are described, e.g., in 3GPP TS 38.300, e.g., version 15.0.
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During connected mode 301, the data connection 189 is set up. For example, a default bearer
and optionally one or more dedicated bearers may be set up between the UE 101 and the
network 100. The wireless interface 1011 of the UE 101 may persistently operate in an active

state.

In order to reduce the power consumption, it is then possible to transition from the connected
mode 301 to a connected mode 302 which employs a DRX cycle. The DRX cycle includes ON-
durations and OFF-durations. During the OFF-durations, the wireless interface 1011 is unfit to
receive data; an inactive state may be activated. The timing configuration of the DRX cycle is
synchronized between the UE 101 and the BS 112 such that the BS 112 can align any DL
transmission with the ON-durations of the connected mode DRX cycle. The data connection

189 is maintained set-up in mode 302.

As a general rule, during the connected modes 301, 302, CE policy reporting may be used.
Hence, the UE 101 may report one or more parameters of the CE policy currently employed
by the UE. This may be different in an idle mode 303; here, CE policy reporting may be
disabled. For example, higher-layer control signaling such as RRC control signaling may be
employed for to communicate uplink data associated with the CE policy reporting. As example,
in idle mode the UE may implement different characteristics of the paging procedure
depending on one or more parameters of the CE policy without specific indication of the CE

policy or the paging procedure characteristics to the network.

As a general rule, different implementations of the CE policy reporting are conceivable. For
example, to synchronize the repetition level between UE and BS, the UE may initially connect
using resources allocated per repetition level; then, the network knows initial repetition level
based on the resource selection of the UE. Then, when in connected mode, based on UE
reporting of channel quality, etc.., the network can control the repetition level, e.g., using DL

control signaling.

To achieve a further power reduction, it is possible to implement the idle mode 303. The idle
mode 303 is associated with a DRX cycle. However, during the ON-durations of the DRX cycle
in idle mode 303, the main receiver 1351 is only fit to receive paging indicators and, optionally,
paging messages and/or WUSs. For example, this may help to restrict the particular bandwidth
that needs to be monitored during the ON-durations of the DRX cycles in idle mode 303. This
may help to further reduce the power consumption — e.g., if compared to the connected mode

302. In the idle mode 303, the data connection 189 is not maintained, but released.
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When operating the UE 101 in idle mode, the network may be able to determine the repetition
level of the UE based on statistical information of previous reports. For example, it can be
considered whether the UE has been frequently changing the repetition level or has been using

a static repetition level, etc..

Details with respect to an exemplary transition between modes 301 and 303 are illustrated in
FIG. 6.

FIG. 6 is a signaling diagram of communication on the wireless link 114 between the UE 101
and the BS 112. Initially, the UE 101 operates in connected mode 301. Here, at 3001, control
data 4001 is transmitted by the BS 112 and received by the UE 101. For example, a RRC
control message may be used to communicate the control data 4001. At 3002, application-
layer data 4002 — also referred to as user data or payload data — is transmitted by the BS 112
and received by the UE 101. It would be possible that the control data 4001 and the application
data 4002 are both communicated on the PDSCH 263. The data connection 189 is employed
to communicate the data 4001, 4002.

Then, there is no more data to be communicated employing the data connection 189. An
inactivity timer 201 thus expires and triggers the transition from the connected mode 301 to
the idle mode 303, at 3003. Here, the data connection 189 is released, e.g., using RRC control

signaling (not illustrated in FIG. 6).

Upon transitioning into operation in the idle mode 303, a DRX cycle is activated. The ON-
durations of the DRX cycle define POs 202. The UE 101 implements multiple POs 202 in which
it is configured to listen for a paging signal implemented by a paging indicator. Only at the third
PO 202, the paging indicator 4003 is transmitted by the BS 112 and received by the UE 101,
3004.

In response to receiving the paging indicator 4003 the BS 112, at 3005, transmits a paging
message 4005. The paging message 4005 is transmitted using the PDSCH 263, on resources
indicated by the paging indicator 4003. The paging message 4001 can be indicative of an
identity of the UE 101.

Then, in response to receiving the paging message 4005, the UE 101 transitions into the
connected mode, 3004. This involves establishment of the data connection 189. For
establishing the data connection 189, a random access procedure including transmission of a

UL random access preamble can be employed.
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As illustrated in FIG. 6, multiple repetitions of the paging signals 4003, 4005 are communicated
from the BS 112 to the UE 101, in accordance with a repetition level of a CE policy applied by
the UE 101.

As a general rule, multiple repetitions of a signal communication in accordance with the
repetition level of the CE policy may be communicated within one or multiple transmission
frames defined on the wireless link 114. Frequency hopping may or may not be employed.
There may be time gaps in-between subsequent repetitions. The multiple repetitions may all
be in accordance with the same redundancy version. Details of the specific redundancy version
can also be specified by one or more parameters of the CE policy: A raw signal includes a
sequence of bits. Encoding the raw signal according to a given redundancy version can include
adding a checksum to the sequence of bits of the raw signal. Alternatively or additionally,
encoding the signal can include to applying spreading. Alternatively or additionally, encoding
the signal can include shuffling and/or interleaving. Different techniques of encoding can be
employed such as, e.g., Reed Solomon encoding, turbo convolutional encoding, convolutional

coding, polar coding, etc.

FIG. 7 schematically illustrates aspects with respect to different states of the wireless interface
1011 of the UE 101 that can be activated in accordance with the modes 301-303.

Initially, the UE 101 operates in the connected mode 301. The wireless interface 1011 of the
UE 101 is persistently in the active state 381 in which it can communicate with the network

100 via the data connection 189.

Then, the UE 101 transitions into operation in the connected mode 302. The connected mode
302 is associated with a DRX cycle 370-1. The DRX cycle 370-1 includes ON-durations and
OFF-durations. The active state 381 is activated during the ON-durations. An inactive state
383 is activated during the OFF-durations. Throughout the operation in the connected mode

302, the data connection 189 is maintained established.

Then, the UE 101 transitions into operation in the idle mode 303. Here, the data connection
189 is released. The idle mode 303 is associated with a further DRX cycle 370-2, including
ON-durations 371 and OFF-durations 372. During the ON-durations 371 of the DRX cycle 370-
2, the active state 382 is activated; here, the wireless interface 1011 can receive paging

signals, specifically paging indicators 4003 on the PDCCH; but may not be able to
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communicate data via the data connection. Upon receiving a paging indicator 4003, the active

state 381 may be activated.

In some examples, the DRX cycle 370-2 may optionally be combined with a further DRX cycle;

i.e., a top-level DRX cycle may be combined together with the sub-level DRX cycle 370-2.

Details with respect to the timing configuration of the DRX cycle 370-2 are described in

connection with FIG. 8.

FIG. 8 schematically illustrates aspects with respect to a timing configuration of a sub-level
DRX cycle 370-2 and a top-level DRX cycle 370-3. The top-level DRX cycle 370-3 includes
ON-durations 391, i.e., PTWs. The top-level DRX cycle 370-3 also includes OFF-durations
392. FIG. 8 also illustrates a periodicity 393 of the top-level DRX cycle 370-3

During the OFF-durations 392, the wireless interface 1011 is persistently operated in the
inactive state 383 (cf. FIG. 7). During the ON-durations 391, the sub-level DRX cycle 370-2 is
employed. The ON-durations 391 define PTWs. This is illustrated by the inset of FIG. 8. The
sub-level DRX cycle 370-2 includes the ON-durations 371 and the OFF-durations 372. The
ON-durations 371 correspond to the POs 202. FIG. 8 also illustrates the periodicity of the sub-
level DRX cycle 370-3.

FIG. 8 also illustrates aspects with respect to transmission of multiple repetitions 299 of the
paging signal such as the paging indicator 4003 within a PO 202, i.e., during the ON-durations
371.

The count of repetitions 299 is set by the repetition level of the CE policy. lllustrated in FIG. 8
is a scenario in which the burst of repetitions 299 according to the repetition level is finished at
a time offset 801 prior to the next of the PO 202. This gives the UE 101 a total time duration
802 until the start of the subsequent PO 202 (decoding time duration 802); the UE 101 has the

decoding time duration 802 available for decoding the multiple repetitions 299.

According to examples, the timing configuration of the top-level DRX cycle 370-3 and/or the
timing configuration of the sub-level DRX cycle 370-2 and/or of the connected mode DRX cycle
370-1 can be flexibly set, e.g., depending on one or more parameters of the CE policy such as

the repetition level and/or depending on the mobility of the UE 101.
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Based on respective UL control signaling indicative of the parameters of the CE policy, the
network 100 can be aware of the respective one or more parameters of the CE policy; hence,
the timing configuration can be set at the network. Likewise, the UE 101 is aware of the
respective one or more parameters of the CE policy and can set the timing configuration
accordingly. Thus, synchronized setting of the timing configuration at the UE 101 and the BS
112 or, generally, at the network 100 is possible. This facilitates adjusting the paging procedure
in accordance with the timing configuration. Details with respect to such a dynamic setting of

the timing configuration of one or more DRX cycles are illustrated in FIG. 9.

FIG. 9 is a flowchart of a method of setting a timing configuration of a DRX cycle according to
various examples. For example, the method of FIG. 9 may be executed by the control circuitry
1122 of the BS 112. Alternatively or additionally, the method of FIG. 9 may be executed by the
control circuitry 1012 of the UE 101.

At block 1000 — which is an optional block —, a mobility level of the UE is compared with a
threshold. This can be done based on one or more location reports and/or location
measurements at the BS 112 or another network node. The UE 101 can also perform such

check of the mobility level based on mobility measurements.

If the mobility level is not above the threshold — i.e., the UE is static —, then the method

commences in block 1001.

Then, a parameter of a CE policy is determined, block 1001. More specifically, a current value

of the parameter of the CE policy may be determined.

Block 1001 can be implemented in different ways. For example, for an implementation at the
UE, a current quality of communicating on the wireless link can bet determined; based on this,
according to predefined rules, the parameter is determined. The BS can rely on CE policy
reporting. In idle mode where CE policy reporting may be disabled, the UL report data of the
CE policy reporting may be old; however since block 1001 may be executed for UEs having a
small mobility level, the UL report data may still be valid. Hence, the BS may have an up-to-
date indication of the parameter of the CE policy employed by the UE, even when the UE is

operated in idle mode.

Generally, different parameters of the CE policy can be determined at block 1001.
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For example, the parameter may include the repetition level (cf. FIG. 8 where multiple
repetitions 299 of the paging indicator 4003 are communicated in accordance with the

repetition level).

As a further example, the parameter may include a spreading factor, a checksum length, and

the transmit power level.

Next, at block 1002, the timing configuration of the DRX cycle — or generally of one or more
DRX cycles — is set based on the parameter as determined at 1001. From FIG. 9 it follows,
that this setting of the timing configuration based on the CE policy is selectively executed
depending on the mobility level of the UE, if block 1000 is implemented. Thereby, errors are
avoided in cases where the BS does not have an up-to-date indication of the parameter of the

CE policy available.

As a general rule, various strategies are available for adjusting the paging procedure by setting
the timing configuration at block 1002. One example strategy is explained and illustrated in

connection with FIG. 10.

FIG. 10 illustrates aspects in connection with setting the timing configuration of the DRX cycle
based on the parameter of the CE policy. In the example of FIG. 10, the timing configuration
is set to either the value 605 or the value 606, based on a default setting 601 and a

preconfigured mapping 602, 603.

A specific example is given that illustrates this general concept. For example, the relevant
parameter of the CE policy considered by the mapping 602, 603 may be the repetition level
(but it may generally be any other parameter such as transmit power, scrambling factor, etc..).
Further, the aspect of the timing configuration that is set may be the ON duration of a DRX
cycle (but it may generally be any other aspect of the timing configuration). The mapping 602,
603 may then map the default setting 601 of the ON duration — e.g., 24 ms ON duration — to
the specific value 605, 606 to which the ON duration is to be set — e.g., 240 or 480 ms ON
duration; the mapping 602, 603 hence depends on the repetition level, i.e., the mapping may
define how the default setting 601 of the ON duration is adjusted in view of a given repetition
level. For example, the default setting 601 may be scaled using a larger or smaller scaling
factor depending on the repetition level; the scaling factor may be defined by the mapping 602,
603. In the concrete example given, the ON duration of 24 ms may be scaled by the scaling

factor 10 or by the scaling factor 20, depending on the repetition level.



10

15

20

25

30

35

WO 2019/219367 19 PCT/EP2019/060968

Generally, the default setting 601 may specify a reference timing configuration. The default
setting 601 may be fixedly configured. For example, the default setting 601 may be
parametrized, e.g., depending on the subscriber identity of the user associated with the UE;

then, for different subscriber identities, different default settings 601 may be used.

The mapping 602, 603, in the scenario FIG. 10, applies a scaling factor to the default setting
601, to thereby yield the specific timing configuration 605 or 606 to be set. The scaling factor
may, e.g., depend on the repetition level; for example, for a larger (smaller) repetition level, a
larger (smaller) scaling factor can be used. Thus, a repetition-level-dependent scaling factor
may be applied to the default setting 601. For example, if the default setting 601 corresponds
to a reference periodicity of the DRX cycle, then the repetition-level-dependent scaling factor

may be applied to the reference periodicity.

According to some examples, it would be possible that control data indicative of the default
setting 601 and/or the mapping 602, 603 is communicated between the BS 112 and the UE
101. Thereby, the network may configure the default setting 601 and/or the mapping 602, 603.

A two-way negotiation would be possible.

For example, higher-layer control data can be used, e.g., the control data 4001 communicated
during connected mode 301, 302 (cf. FIG. 6). It would also be possible to broadcast cell-
specific value for the default setting 601 and/or the mapping, e.g., using a system information

block, etc..

For example, the control data indicative of the default setting 601 and/or the mapping 602, 603
may be: (i) Cell specific, e.g., included in / controlled by broadcasted system information; (ii)
UE-type specific, e.g. for a specific UE category; or UE specific, e.g., signaled in a RRC control

message.

The control data can be indicative of which particular aspect of the timing configuration should
be set depending on the parameter and, optionally, can be indicative of how to set the particular
aspect of the timing configuration. For example, the control data can be indicative of a mapping
to use, and whether or not the PTW length and/or the periodicity of the DRX cycle should be
set based on the CE policy.

FIG. 10 illustrates a scenario in which the mapping 602, 603 results in the timing configuration

605, 606 to have a value that is larger than the default setting 601. As a general rule, various
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kinds and types of mappings may be used, including such which result in a timing configuration

that has a value which is smaller than the default setting 601.

Further, as a general rule, the mapping may implement a linear or non-linear dependency of
the timing configuration as a function of the parameter of the CE policy, e.g., as a function of

the repetition level.

Referring to FIG. 9 again: At block 1003, the BS transmits a paging signal in accordance with
the newly-set timing configuration and in accordance with the CE policy. Alternatively or
additionally, the UE receives the paging signal in accordance with the newly-set timing

configuration and in accordance with the CE policy.

As a general rule, various aspects of the timing configuration can be set based on the

parameter of the DRX policy at block 1002.

For example, the ON-duration of a DRX cycle may be set. More specifically, the length of the
ON-duration may be set. For example, the ON-duration 371 of a DRX cycle 370-2 defining a
PO may be set (cf. FIG. 8).

Alternatively or additionally, the OFF-duration of a DRX cycle may be set. More specifically,
the length of the OFF-duration may be set. For example, the OFF-duration 372 of a DRX cycle
370-2 may be set, thereby defining a time in-between POs (cf. FIG. 8).

Alternatively or additionally, the periodicity of a DRX cycle may be set. Alternatively or
additionally, a duty cycle of a DRX cycle may be set. Thereby, a frequency of occurrence of

POs may be set.

Further, as a general rule, the timing configuration of one or more DRX cycles may be set. For
example, scenarios are conceivable where the timing configuration of multiple DRX cycles
associated with different modes in which the UE can operate are set. For example, the timing
configuration of the DRX cycle 370-1 of the connected mode 302 may be set and/or the timing
configuration of one or more DRX cycles 370-2, 370-3 of the idle mode 303 may be set (cf.
FIG. 7 and FIG. 8).

Further, scenarios are conceivable where a timing configuration of a top-level DRX cycle 370-
3 and/or a timing configuration of a sub-level DRX cycle 370-2 is set (cf. FIG. 8). For example,
it would be possible that the OFF-duration 372 of the sub-level DRX 37-2 cycle is set, i.e., the
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duration between adjacent POs. Alternatively or additionally, it would be possible that the ON-
duration 392 of the top-level DRX cycle 370-3 is set, i.e., the length of the PTW.

For example, the UE could scale the length of the PTW as a function of the repetition level of
the CE policy. Thus, the PTW length is not only a function of the subscriber identity, as in
reference implementations. The length of the PTW can correspond to how many POs a UE
listens to during an ON-duration of the top-level DRX cycle. As an example, a longer PTW
would mean that the network can get more POs to reach the UE before it activates the OFF-
duration of the top-level DRX cycle. This means that the network can facilitate a UE having
sufficient opportunities to listen to paging signals in case it is in a bad coverage and/or missed
a PO due to decoding of previously received repetitions of signals which can extended over
the two consecutive POs. Hence the network can in this manner control e.g. the reliability of
the paging procedure in a greater detail. The network may configure a reference PTW as a
default setting, which the UE could adapt based on the repetition level, using the mapping (cf.
FIG. 10).

As a further example, the time between POs — i.e., the OFF-duration of the sub-level DRX
cycle — may be set based on the repetition level. In such implementation, the UE can expect
the PO to come with different periodicity based on the utilized repetition level, and the timing
configuration — as described above — does not only depend on the subscriber identity. A scaling
of the time between subsequent POs may have an impact on the paging reliability since a
longer time-offset between POs can facilitate the UE having sufficient time to decode multiple
repetitions of a signal communicated in accordance with the CE policy after a PO and before

the subsequent PO starts.

As a still further example, the timing configuration can be set such that the UE is only required
to monitor POs every n-th ON-duration of a DRX cycle, where n is an integer: e.g., every
second ON-duration, every third ON-duration can be monitored by the UE. For example,
thereby, the time between subsequent POs can be doubled or multiplied. This could be
implemented by scaling the default setting formula used for PO calculation with a mapping
factor based on the repetition level and the corresponding number of repetition. Tdrx =
n*Tdrx_default_setting (cf. FIG. 10). Thus, generally, the default setting can include a
reference periodicity of the DRX cycle and the mapping can include a repetition-level-

dependent scaling factor of the reference periodicity.

It is generally not required in all scenarios to employ a default setting and a mapping. For

example, the timing configuration can be set depending on the decoding time duration, i.e., the
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time duration between the end the repetition burst including multiple repetitions of the paging
signal of a first PO and a subsequent second PO (cf. FIG. 8: decoding time duration 802). The
decoding time duration can be compared with a predefined threshold in a threshold
comparison. Then, the decoding time can be increased, if needed, depending on a result of
the threshold comparison: For example, the decoding time duration can be required to be

larger or equal to K % of the DRX cycle periodicity, where K is a predefined number.

Summarizing, above techniques have been described that facilitate adapting a UE paging
procedure based a CE policy and/or a UE mobility level. For example, the PTW and/or the

frequency of POs can be adapted.

Although the invention has been shown and described with respect to certain preferred
embodiments, equivalents and modifications will occur to others skilled in the art upon the
reading and understanding of the specification. The present invention includes all such

equivalents and modifications and is limited only by the scope of the appended claims.

For illustration, above, various examples have been describing in which the timing
configuration of a DRX cycle activated in an idle mode is set depending on the CE policy and/or
the UE mobility level. Such techniques may be readily applied to setting the timing
configuration of a DRX cycle activated in a connected mode, e.g., 3GPP DRX connected

mode.

For further illustration, above, various examples have been described in which the timing
configuration of a DRX cycle is set depending on a parameter of a CE policy. Alternatively or
additionally, the timing configuration of the DRX cycle may be set depending on the UE mobility

level.

For still further illustration, above various examples have been described in which paging
signals are communicated in accordance with the CE policy, e.g., using multiple repetitions of
the paging signals. Alternatively or additionally other kinds and types of signals can be
communicated in accordance with the CE policy, e.g., signals encoding application data or

signals encoding high-layer control data.
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CLAIMS

1. A method, comprising:

- determining a parameter of a coverage enhancement policy employed by a
communication system,

- setting a timing configuration (371-373, 391-393, 605, 606) of a discontinuous
reception cycle (370-2, 370-3) employed by a terminal (101) of the communication system
depending on the parameter, and

- communicating a paging signal in accordance with the timing configuration (371-
373, 391-393, 605, 606) of the discontinuous reception cycle (370-2, 370-3) and the

coverage enhancement policy.

2. The method of claim 1,
wherein the parameter comprises a repetition level of multiple repetitions (299) of

signals communicated by the terminal (101).

3. The method of claims 1 or 2,

wherein the timing configuration (371-373, 391-393, 605, 606) is set based on a
default setting (601) and a preconfigured mapping (602, 603), wherein the preconfigured
mapping maps the default setting (606) to the timing configuration (371-373, 391-393, 605,

606) in accordance with the parameter of the coverage enhancement policy.

4, The method of claim 3, further comprising:

- communicating, between an access node of the communication system and the
terminal (101), control data (4001) indicative of at least one of the default setting (601) and
the mapping (602, 603).

5. The method of claims 3 or 4, and of claim 2,

wherein the default setting (601) comprises a reference periodicity of the
discontinuous reception cycle (370-2, 370-3),

wherein the mapping comprises a repetition-level-dependent scaling factor of the

reference periodicity.
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6. The method of any one of the preceding claims,

wherein the timing configuration (371-373, 391-393, 605, 606) comprises at least one
of an ON duration (371, 391), an OFF duration (372, 392), and a periodicity (373, 393) of the
discontinuous reception cycle (370-2, 370-3).

7. The method of any one of the preceding claims,

wherein the discontinuous reception cycle comprises a top-level discontinuous
reception cycle (370-3) having respective ON durations and OFF durations,

wherein the discontinuous reception cycle further comprises a sub-level
discontinuous reception cycle (370-2)having respective ON durations and OFF durations,

wherein an ON duration of the top-level discontinuous reception cycle comprises
multiple ON durations of the sub-level discontinuous reception cycle,

wherein the timing configuration (371-373, 391-393, 605, 606) comprises the ON

duration of the top-level discontinuous reception cycle.

8. The method of any one of the preceding claims,

wherein the discontinuous reception cycle comprises a top-level Discontinuous
reception cycle having respective ON durations and OFF durations,

wherein the discontinuous reception cycle further comprises a sub-level
Discontinuous reception cycle having respective ON durations and OFF durations,

wherein an ON duration of the top-level ON-OFF cycle comprises multiple ON
durations of the sub-level ON-OFF cycle,

wherein the timing configuration (371-373, 391-393, 605, 606) comprises the OFF

durations of the sub-level of the discontinuous reception cycle.

9. The method of any one of the preceding claims,

wherein the parameter comprises a repetition level of multiple repetitions (299) of
signals communicated by the terminal (101),

wherein the method further comprises:

- based on the repetition level: determining a time duration (802) available for
decoding the multiple repetitions of the paging signal,

- implementing a threshold comparison between the determined time duration (802)
and a predefined threshold,

wherein the timing configuration (371-373, 391-393, 605, 606) is set depending on a

result of the threshold comparison.
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10. The method of any one of the preceding claims, further comprising:
- determining a mobility level of the terminal (101),
wherein the timing configuration (371-373, 391-393, 605, 606) is further set

depending on the mobility level.

11. The method of any one of the preceding claims, further comprising:
- determining a mobility level of the terminal (101), and
- selectively executing said setting of the timing configuration (371-373, 391-393, 605,

606) based on the coverage enhancement policy depending on the CE level.

12.  The method of any one of the preceding claims,
wherein the parameter comprises at least one of a spreading factor, a checksum

length, and a transmit power level.

13. A device configured to:

- determine a parameter of a coverage enhancement policy employed by a
communication system,

- set a timing configuration (371-373, 391-393, 605, 606) of a discontinuous reception
cycle (370-2, 370-3) employed by a terminal (101) of the communication system depending
on the parameter, and

- communicate a paging signal in accordance with the timing configuration (371-373,
391-393, 605, 606) of the discontinuous reception cycle (370-2, 370-3) and the coverage

enhancement policy.

14.  The device of claim 13,
wherein the device is a terminal (101) or a base station (112) of a cellular network
(100).
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