US 20180332521A1

a9 United States

a2 Patent Application Publication o) Pub. No.: US 2018/0332521 Al

Subramanian et al. (43) Pub. Date: Nov. 15, 2018
(54) COMMUNICATION TERMINAL AND HO4W 36/00 (2006.01)
METHOD FOR PERMORMING A CELL HO4W 24/10 (2006.01)
SELECTION OR RESELECTION HO4W 24/02 (2006.01)
. HO4W 36/20 (2006.01)
(71) Applicant: Intel IP Corporation, Santa Clara, CA 52) US.Cl
Us) ( S. CL
CPC ... HO04W 36/305 (2018.08); HO4W 36/08
72) Inventors: Kumaran Subramanian, Oberasbach (2013.01); HO4W 36/20 (2013.01); HO4W
(72) (DE); Sudeep Vamanan,’Nuremberg 24/10 (2013.01); HO4W 24/02 (2013.01);
(DE); Shadi Iskander, Unterhaching HO4W 36/0088 (2013.01)
(DE)
(57) ABSTRACT
(21) Appl. No.: 15/776,807
) According to various examples, a communication terminal
(22) PCT Filed: Dec. 18, 2015 is described comprising a transceiver configured to perform
a first attempt for selection of or reselection to a target radio
(86) PCT No.: PCT/US2015/066544 cell, a measurement circuit, configured to measure, if the
§ 371 (©)(1), first attempt fails, a reception quality of the target cell, a
(2) Date: May 17, 2018 memory configured to store an indication of the measured
A . . reception quality and a controller configured to determine a
Publication Classification time for a second attempt for selection of or reselection to
(51) Int. CL the target radio cell based on the stored indication and to
HO04W 36/30 (2006.01) control the transceiver to perform the second attempt at the
HO04W 36/08 (2006.01) determined time.

801
NS

Perform a first alterpt for selection of or reselection o a target
radio celt

.

802
NS

Measure, in case.of a failure of the first altempt, a reception guality
of the: target call

603

Store an indication of the measured reception quality

3

>

604
LN

Determinga fime for a second attermpt for selection of or
reselection to the target radio cell based on the stored indication

805

Perfarm the second atteript at the determined time

EX-1010

Ericsson Inc., Nokia v. Active Wireless Technologies
Page 001



Patent Application Publication = Nov. 15,2018 Sheet 1 of 6 US 2018/0332521 A1

108 110

101

J

» E-UTRAN

EX-1010
Ericsson Inc., Nokia v. Active Wireless Technologies
Page 002



Patent Application Publication  Nov. 15,2018 Sheet 2 of 6 US 2018/0332521 A1

gl

FIG 2

EX-1010
Ericsson Inc., Nokia v. Active Wireless Technologies

Page 003



Patent Application Publication

FIG3

314

Ry

Nov. 15,2018 Sheet 3 of 6

301

NS

302

303

N

304

NS

306

US 2018/0332521 A1l

300

307

N/

308

313

312

315

308
e N

308

310

311

EX-1010

Ericsson Inc., Nokia v. Active Wireless Technologies

Page 004



Patent Application Publication  Nov. 15,2018 Sheet 4 of 6 US 2018/0332521 A1

EX-1010
Ericsson Inc., Nokia v. Active Wireless Technologies
Page 005



Patent Application Publication Nov. 15,2018 Sheet 5 of 6

US 2018/0332521 A1l

500

Transceiver

Measurement circuit

Memory

Conirolier

201

502
N4

503

504

EX-1010

Ericsson Inc., Nokia v. Active Wireless Technologies

Page 006



Patent Application Publication  Nov. 15,2018 Sheet 6 of 6 US 2018/0332521 A1

601
LS
Perform a first attempt for selection of or reselection to a target
radio cell
802
¥ 25N/
Measure, in case.of a failure of the first attempt, a reception quality
of the target cell
603
/\’j
Store an indication of the measured reception quality
604
LN/
Determine a time for a second attempt for selectionof or
reselection to the target radio cell based on the stored indication
é 605
NS

Perform the second attempt at the determined time

EX-1010

Ericsson Inc., Nokia v. Active Wireless Technologies

Page 007



US 2018/0332521 Al

COMMUNICATION TERMINAL AND
METHOD FOR PERMORMING A CELL
SELECTION OR RESELECTION

TECHNICAL FIELD

[0001] Embodiments described herein generally relate to
communication terminals and methods for performing a cell
selection or reselection.

BACKGROUND

[0002] In a cellular mobile communication system, a
typical functionality is that a mobile terminal performs a
selection to a target radio cell or a reselection from a current
radio cell to a target radio cell. However, a selection of or a
reselection to a certain cell may fail due the mobile terminal
being unable to receive the radio cell’s system information
and the mobile terminal may, as a consequence, bar the cell
for a certain time to avoid repeated failed selection or
reselection attempts which would waste power. On the other
hand, in certain scenarios, a barring of a radio cell may not
be desirable since the mobile terminal may for example need
to reselect to the radio cell before the duration of the barring
has expired to avoid loss of connectivity, e.g. to avoid
missing of paging messages. Accordingly, efficient
approaches for setting the timing of a selection or reselection
attempt after a failed selection or reselection attempt are
desirable.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Inthe drawings, like reference characters generally
refer to the same parts throughout the different views. The
drawings are not necessarily to scale, emphasis instead
generally being placed upon illustrating the principles of the
invention. In the following description, various aspects are
described with reference to the following drawings, in
which:

[0004] FIG. 1 shows a communication system, e.g. an LTE
(Long Term Evolution) communication system

[0005] FIG. 2 shows a communication arrangement
including two radio cells.

[0006] FIG. 3 shows a flow diagram illustrating a proce-
dure for cell reselection.

[0007] FIG. 4 shows a flow diagram illustrating a proce-
dure for cell selection.

[0008] FIG. 5 shows a communication terminal.

[0009] FIG. 6 shows a flow diagram illustrating a method
for performing a cell selection or reselection.

DESCRIPTION OF EMBODIMENTS

[0010] The following detailed description refers to the
accompanying drawings that show, by way of illustration,
specific details and aspects of this disclosure in which the
invention may be practiced. Other aspects may be utilized
and structural, logical, and electrical changes may be made
without departing from the scope of the invention. The
various aspects of this disclosure are not necessarily mutu-
ally exclusive, as some aspects of this disclosure can be
combined with one or more other aspects of this disclosure
to form new aspects.

[0011] FIG. 1 shows a communication system 100, e.g. an
LTE (Long Term Evolution) communication system.
[0012] The communication system 100 includes a radio
access network (e.g. an E-UTRAN, Evolved UMTS (Uni-
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versal Mobile Communications System) Terrestrial Radio
Access Network according to LTE) 101 and a core network
(e.g. an EPC, Evolved Packet Core, according LTE) 102.
The radio access network 101 may include base (trans-
ceiver) stations (e.g. eNodeBs, eNBs, according to LTE)
103. Each base station 103 provides radio coverage for one
or more mobile radio cells 104 of the radio access network
101.

[0013] A mobile terminal (also referred to as UE, user
equipment, or MS, mobile station) 105 located in a mobile
radio cell 104 may communicate with the core network 102
and with other mobile terminals 105 via the base station
providing coverage in (in other words operating) the mobile
radio cell.

[0014] Control and user data are transmitted between a
base station 103 and a mobile terminal 105 located in the
mobile radio cell 104 operated by the base station 103 over
the air interface 106 on the basis of a multiple access
method.

[0015] The base stations 103 are interconnected with each
other by means of a first interface 107, e.g. an X2 interface.
The base stations 103 are also connected by means of a
second interface 108, e.g. an S1 interface, to the core
network, e.g. to an MME (Mobility Management Entity)
109, and a Serving Gateway (S-GW) 110. For example, the
MME 109 is responsible for controlling the mobility of
mobile terminals located in the coverage area of E-UTRAN,
while the S-GW 110 is responsible for handling the trans-
mission of user data between mobile terminals 105 and core
network 102.

[0016] The radio access network 101 and the core network
may support communication according to various commu-
nication technologies, e.g. mobile communication standards.
For example, each base station 103 may provide a radio
communication connection via the air interface between
itself and the mobile terminal 105 according to LTE, UMTS,
GSM (Global System for Mobile Communications), EDGE
(Enhanced Data Rates for GSM Evolution) radio access.
Accordingly, the radio access network 102 may operate as
an E-UTRAN, a UTRAN, a GSM radio access network, or
a GERAN (GSM EDGE Radio Access Network). Analo-
gously, the core network 102 may include the functionality
of an EPC, a UMTS core network or a GSM core network.
[0017] For radio communication via the air interface 106,
the mobile terminal 105 includes a radio transceiver 111 and,
in this example, multiple antennas 112.

[0018] Data transmission between the mobile terminal 105
and the corresponding base station 103 (i.e. the base station
operating the radio cell in which the mobile terminal 105 is
located) is carried out in accordance with a (radio) frame
structure.

[0019] The mobile terminal 105 may be within the cov-
erage area of more than one mobile communication network
which may operate according to the same RAT (radio access
technology) or according to different RATs.

[0020] When the mobile terminal 105 is switched on, it
needs an initial radio cell 104 to camp on (for example to be
able to receive paging information, e.g. to be reachable by
other users), i.e. the mobile terminal 105 has to perform a
so-called cell selection. Similarly, when the mobile terminal
105 leaves the coverage area of one radio cell 104 it needs
to find another radio cell 104 to camp on, i.e. the mobile
terminal 105 has to perform a so-called cell reselection. This
is illustrated in FIG. 2.
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[0021] FIG. 2 shows a communication arrangement 200
including a first radio cell 201, e.g. corresponding to one of
the radio cells 104, and a second radio cell 202, e.g.
corresponding to another one of the radio cells 104. A
mobile terminal 203, e.g. corresponding to mobile terminal
105, is located in the coverage of both radio cells 201, 202
and is assumed to be leaving the coverage area of the first
ratio cell 201, causing the mobile terminal 203 to attempt to
camp on the second radio cell 202 by means of a camping
procedure.

[0022] The camping procedure includes the reception of
system information blocks (SIBs) from the second radio cell
202. Failure to acquire essential SIBs during the camping
procedure is a reason to blacklist an LTE cell. If the mobile
terminal (i.e. the UE in the case of LTE) does not blacklist
such a cell, it may face repeated reselection failures for this
cell. However, the typical action of barring for a period of
300 seconds may not be beneficial for the case that the SI
(system information) acquisition failure was due to a tem-
porary reception condition (like a transient interference
condition).

[0023] Namely, barring a reselection candidate cell for a
longer duration (such as 300 sec as specified according to
Third Generation Partnership Project 3GPP) increases the
likelihood of staying in a weaker cell (i.e. the first radio cell
201 in the example of FIG. 2) which increases the prob-
ability of missing paging (UE may become temporarily not
reachable) and increases the probability of usage of a
suboptimal cell while in the coverage of the better cell
(which is barred due to SI acquisition failure) causing
interference.

[0024] On the other hand, barring a reselection candidate
cell for a shorter duration (less than the specified 300 secs)
increases the probability of failed reselection attempts
resulting in increased power consumption for failed rese-
lection attempts (which involve SI acquisition) and may
result in increased paging interruption time during the
failure reselection attempts (the UE may become temporar-
ily not reachable when it has left the coverage area of the
current serving cell, i.e. the first radio cell 201 in the
example of FIG. 1).

[0025] For example, the issue may be faced that when 3G
to LTE reselection is triggered (i.e. in the scenario that the
first radio cell 201 is a 3G cell and the second radio cell 202
is an LTE cell), but the reselection fails due to SIB reading
failure, the reselection attempt and the failure may keep
happening periodically until the LTE radio cell becomes
better (i.e. reception quality at the UE 203 improves) and the
SIB reading (i.e. the SI acquisition) is then successful.

[0026] Further, it should be noted that according to 3GPP,
a cell does not necessarily have to be barred for a constant
300 second timer but rather for any value up to 300 seconds.

[0027] In the following an approach for selection or rese-
lection, respectively, of a mobile terminal to a radio cell, e.g.
an LTE cell, which has been previously barred due to SI
acquisition failure is described which includes dynamically
increasing or decreasing the cell selection or reselection
evaluation rate to the cell which has been previously black-
listed (i.e. barred) due to the SI acquisition failure and
deciding whether to try reselection or selection, respectively,
on a cell which has been previously blacklisted due to SI
acquisition failure or not, even if it satisfies reselection
criteria.
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[0028] This allows reducing unnecessary power drain by
failed reselection attempts and at the same time also
increases the possibility to reselect to a better cell earlier,
thus avoiding that the mobile terminal is temporary out of
service (i.e. avoiding that the mobile terminal is unreach-
able).

[0029] According to various examples, the mobile termi-
nal uses, along with RSRP (Reference Signal Received
Power) & RSRQ (Reference Signal Received Quality),
RSSNR (Reference Signal-Signal to Noise Ratio) measure-
ments (i.e. Signal to Noise Ratio measurements which are
not influenced by the load on the target cell) obtained at the
time of the SI acquisition failure and at the time of the most
recent RSSNR (Reference Signal Received Power) mea-
surement for the cell and decides to:

[0030] Increase the selection evaluation rate or reselec-
tion evaluation rate, respectively. For the reselection
case, the mobile terminal additionally uses the serving
cell’s RSSNR value to increase the measurement rate
as well as the reselection evaluation rate if the target
cell is available on a higher priority frequency (i.e. if
the target cell, e.g. the second radio cell 202 in the
example of FIG. 2, operates on a frequency which was
given a high priority as target for reselection, e.g. by the
network).

[0031] Only try selection or reselection to the cell if the
RSSNR improved from the last value (measured at the
time of the reselection failure).

[0032] In other words, according to various embodiments,
the mobile terminal takes action to make sure that a radio
cell is not unnecessarily penalized for a longer duration than
required by increasing the selection evaluation rate or rese-
lection evaluation rate, respectively, for example when
reception quality of the target cell for the selection or
reselection (e.g. in terms of its RSSNR) has improved since
the selection or reselection failure.
[0033] It should be noted that if, on the other hand, a
mobile terminal bars a radio cell for only a short time and if
the interference condition has not changed, the mobile
terminal may face repeated reselection failures to the same
cell leading to power drain due to unnecessary reselection
attempts and possibly to an increased paging interruption
time, thus increasing the probability of missing a paging.
[0034] Accordingly, in the approach described in the fol-
lowing, a mechanism is provided which avoids both too long
barring of a radio cell as well as too short barring of a radio
cell and can thus be seen to be based on an optimization on
how to treat cells with SI Acquisition failures.
[0035] In the following, the two scenarios
[0036] (a) SI Acquisition failure in a target cell during
reselection
[0037] (b) SI Acquisition failure in a target cell during cell
selection are considered separately.
[0038] With respect to scenario (a) SI Acquisition failure
in a target cell during reselection, an arrangement as illus-
trated in FIG. 2 can be considered in which the mobile
terminal 203 leaves the coverage area of the first radio cell
201 (which is the current serving cell in this case and is also
referred to as cell A) and attempts a cell reselection to the
second radio cell 202 (which is the target cell for the
reselection in this case and is also referred to as cell B).
[0039] FIG. 3 shows a flow diagram 300 illustrating a
procedure for cell reselection which the mobile terminal 203
may for example perform.
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[0040] The procedure starts in 301.
[0041] In 302, the mobile terminal 203 attempts to reselect
to the second radio cell 203 (cell B).
[0042] It is assumed that in 303, during the attempted cell
reselection to the second radio cell 203 (in general to a
neighbor cell of the serving cell), the mobile terminal 203
faces an SI Acquisition failure (i.e. a failure to read man-
datory SIBs within a predefined time period).
[0043] Therefore, in 304, the mobile terminal 203
[0044] a. Measures and stores the RSSNR, the RSRP and
the RSRQ values of the target cell and
[0045] b. Measures and stores the RSSNR, the RSRP and
the RSRQ values of the serving cell.
[0046] The mobile terminal 203 continues to perform
measurements on the target cell.
[0047] Specifically, in 305, the mobile terminal 203 deter-
mines whether the target cell has a higher priority. If this is
not the case, the mobile terminal 203 applies, in 306, the
normal measurement rules (e.g. according to the 3GPP LTE
standard). For example, for intra-frequency or equal-priority
inter-frequency or lower priority inter-frequency cells, the
mobile terminal 203 performs no modification of the normal
measurement cycle (as specified by the communication
standard used by the communication network to which the
radio cells belong).
[0048] If the target cell is a higher priority cell (e.g.
operates on a frequency which has high priority for rese-
lection, as e.g. defined by the network) the mobile terminal
203 applies the normal higher priority search periodicity
(e.g. as defined by 3GPP) but an additional high priority
search can be triggered in 308 immediately if the mobile
terminal detects, in 307, that
[0049] i. the serving cell’s RSSNR value drops from the
stored value by a certain threshold or
[0050] ii. If the serving cell’s RSSNR value shows a
trend (e.g. three consecutive measurements show fall-
ing RSSNR values)
If the mobile terminal 203 does not detect these two con-
ditions, the mobile terminal 203 skips, in 309, the additional
higher priority search.
[0051] In 310, if, at the next measurement for the target
cell (according to the normal measurement cycle, the higher
priority measurement cycle or an additional measurement in
308), if the target cell is still a candidate for reselection (e.g.
based on the 3GPP conditions), the mobile terminal 203
triggers another reselection attempt to the target cell in 311
only if the additional condition is fulfilled that the RSSNR
measured for the target cell (with the current measurement)
is above the RSSNR stored for the target cell in 304.
[0052] If this additional condition is not fulfilled, the
mobile terminal 203 continues the measurements, e.g. by
returning to 305.
[0053] If, in 312, the reselection was successful, the pro-
cedure ends in 315.
[0054] If, however, the reselection has failed because of
another Si Acquisition failure, the mobile terminal 203, in
313, updates the stored values of the RSSNR, the RSRP and
the RSRQ for the target cell with the current values, but only
if those (new) values are above the (old) stored values.
[0055] Further, in 314, the mobile terminal 203 increases
the timing to the next evaluation (i.e., skips one or more
following evaluation cycles for the target cell even if it
meets reselection conditions and the additional condition of
310).
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[0056] For example, mobile terminal increases the evalu-
ation cycle based on the following:

[0057] 1) if the difference between the RSSNR mea-
sured for the target cell and the RSSNR stored for the
target cell is high (for example greater than 1 dB), this
means that the RSSNR is improving quickly, and the
mobile terminal 203 applies a minimum increase for
the timing to the next evaluation (for example uses a
constant value of 10 sec).

[0058] ii) Else, if the RSSNR is increasing slowly, the
mobile terminal applies a bigger increase for the timing
to the next evaluation is applied (for example, it
doubles the time until the next evaluation). This is for
a case where the RSSNR is very bad, and even after a
small increase of the RSSNR the SI acquisition can be
expected to still fail. If in this case the mobile terminal
would rely only on the RSSNR improvement (without
taking into account the size of the improvement), still
multiple failing reselection attempts may happen until
the RSSNR reaches a level where SI acquisition suc-
ceeds.

[0059] With respect to scenario (b) SI Acquisition failure
in a target cell during selection a mobile terminal 203 for
example performs a selection attempt to the second radio
cell 202 without being currently camping on the first radio
cell 201 (e.g. for initial selection of radio cell after switching
on the mobile terminal 203).

[0060] FIG. 4 shows a flow diagram 400 illustrating a
procedure for cell selection which the mobile terminal 203
may for example perform.

[0061] The procedure starts in 401.

[0062] In 401, the mobile terminal 203 attempts to select
the second radio cell 202 (cell B), i.e. to camp on the second
radio cell 203.

[0063] It is assumed that in 403, during the attempted cell
selection of the second radio cell 202, the mobile terminal
203 faces an SI Acquisition failure (i.e. a failure to read
mandatory SIBs within a predefined time period).

[0064] Therefore, in 404, the mobile terminal 203 mea-
sures and stores the RSSNR, the RSRP and the RSRQ values
of the target cell.

[0065] The mobile terminal 203 continues to perform
measurements on the target cell.

[0066] In 405, if, at the next measurement for the target
cell, if the target cell is still a candidate for selection (e.g.
based on the 3GPP conditions), the mobile terminal 203
triggers another selection attempt to the target cell in 406
only if the additional condition that the RSSNR measured
for the target cell (with the current measurement) is above
the RSSNR stored for the target cell in 404 is fulfilled.
[0067] If this is condition is not fulfilled, the mobile
terminal 203 continues the measurements.

[0068] If, in 407, the selection was successful, the proce-
dure ends in 410.

[0069] If, however, the selection has failed because of
another Si Acquisition failure, the mobile terminal 203, in
408, updates the stored values of the RSSNR, the RSRP and
the RSRQ for the target cell with the current values, but only
if those (new) values are above the (old) stored values.
[0070] Further, in 409, the mobile terminal 203 increases
the timing to the next evaluation (i.e., skips one or more
following evaluation cycles for the target cell even if it
meets selection conditions and the additional condition of
405).

EX-1010

Ericsson Inc., Nokia v. Active Wireless Technologies
Page 010



US 2018/0332521 Al

[0071] In summary, according to various examples, a
communication terminal as illustrated in FIG. 5 is provided.
[0072] FIG. 5 shows a communication terminal 500.
[0073] The communication terminal 500 includes a trans-
ceiver 501 configured to perform a first attempt for selection
of or reselection to a target radio cell and a measurement
circuit 502, configured to measure, if the first attempt fails,
a reception quality of the target cell.

[0074] The communication terminal 500 further includes a
memory 503 configured to store an indication of the mea-
sured reception quality and a controller 504 configured to
determine a time for a second attempt for selection of or
reselection to the target radio cell based on the stored
indication and to control the transceiver to perform the
second attempt at the determined time.

[0075] According to various examples, in other words, a
communication terminal adapts the time between two
attempts to perform a selection procedure or a reselection
procedure based on a reception quality of the target cell at
a time (e.g. shortly after) a failure of the first attempt. For
example, the communication terminal may advance a time
of the second attempt if the reception quality of the target
cell is improving (i.e. increasing) faster and may delay a
time of the second attempt if the reception quality of the
target cell is improving more slowly (or even not at all).
[0076] The components of the communication terminal
(e.g. the transceiver, the measurement circuit, the memory
and the controller) may for example be implemented by one
or more circuits. A “circuit” may be understood as any kind
of a logic implementing entity, which may be special pur-
pose circuitry or a processor executing software stored in a
memory, firmware, or any combination thereof. Thus a
“circuit” may be a hard-wired logic circuit or a program-
mable logic circuit such as a programmable processor, e.g.
a microprocessor. A “circuit” may also be a processor
executing software, e.g. any kind of computer program. Any
other kind of implementation of the respective functions
which will be described in more detail below may also be
understood as a “circuit”.

[0077] The communication terminal for example carries
out a method as illustrated in FIG. 6.

[0078] FIG. 6 shows a flow diagram 600 illustrating a
method for performing a cell selection or reselection, for
example carried out by a communication terminal.

[0079] In 601, the communication terminal performs a
first attempt for selection of or reselection to a target radio
cell.

[0080] In 602, the communication terminal measures, if
the first attempt fails, a reception quality of the target cell.
[0081] In 603, the communication terminal stores an indi-
cation of the measured reception quality.

[0082] In 604, the communication terminal determines a
time for a second attempt for selection of or reselection to
the target radio cell based on the stored indication.

[0083] In 605, the communication terminal performs the
second attempt at the determined time.

[0084] The following examples pertain to further embodi-
ments.
[0085] Example 1 is a communication terminal as illus-

trated in FIG. 5.

[0086] In Example 2, the subject matter of Example 1 may
optionally include the failure being a system information
acquisition failure.
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[0087] In Example 3, the subject matter of any one of
Examples 1-2 may optionally include the reception quality
representing at least one of a noise level and an interference
level of the target cell.

[0088] In Example 4, the subject matter of any one of
Examples 1-3 may optionally include the transceiver being
configured to receive, after the failure of the first attempt, a
reference signal of the target cell, wherein the reception
quality represents at least one of a noise level and an
interference level of the reference signal.

[0089] In Example 5, the subject matter of any one of
Examples 1-4 may optionally include the reception quality
being a signal to noise ratio or a signal to interference and
noise ratio of the target cell.

[0090] In Example 6, the subject matter of any one of
Examples 1-5 may optionally include the first attempt and
the second attempt being attempts for reselection from a
serving cell to the target cell, the measurement circuit being
configured to measure, if the first attempt fails, a reception
quality of the serving cell, the memory being configured to
store an indication of the measured reception quality of the
serving cell and the controller being configured to determine
the time for the second attempt based on the stored indica-
tion of the measured reception quality of the target cell and
based on the stored indication of the measured reception
quality of the serving cell.

[0091] In Example 7, the subject matter of Example 6 may
optionally include the controller being configured to detect
whether the target cell operates on a frequency fulfilling a
predetermined priority criterion and, if the target cell oper-
ates on a frequency fulfilling the predetermined priority
criterion, control the measurement circuit to measure, if the
first attempt fails, a reception quality of the serving cell,
control the memory to store an indication of the measured
reception quality of the serving cell and determine the time
for the second attempt based on the stored indication of the
measured reception quality of the target cell and based on
the stored indication of the measured reception quality of the
serving cell.

[0092] In Example 8, the subject matter of Example 7 may
optionally include the predetermined priority criterion being
whether the target cell operates on a frequency which the
communication terminal is to target for reselection with
priority over the frequency of the serving cell.

[0093] In Example 9, the subject matter of any one of
Examples 6-8 may optionally include the measurement
circuit being configured to perform a second measurement
of the reception quality of the serving cell when a prede-
termined time interval after the first selection attempt has
elapsed and the controller being configured to advance a
time for the second attempt if the reception quality of the
serving cell as measured in the second measurement has
deteriorated with respect to the reception quality of the
serving cell as indicated by the stored indication.

[0094] In Example 10, the subject matter of any one of
Examples 6-9 may optionally include the measurement
circuit being configured to perform a second measurement
of the reception quality of the serving cell when a prede-
termined time interval after the first selection attempt has
elapsed and the controller being configured to set a prede-
termined candidate time as the time for the second attempt
if the reception quality of the serving cell as measured in the
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second measurement has deteriorated with respect to the
reception quality of the serving cell as indicated by the
stored indication.

[0095] In Example 11, the subject matter of any one of
Examples 1-10 may optionally include the measurement
circuit being configured to perform a second measurement
of the reception quality of the target cell when a predeter-
mined time interval after the first selection attempt has
elapsed and the controller being configured to delay a time
for the second attempt if the reception quality of the target
cell as measured in the second measurement has not
improved with respect to the reception quality of the target
cell as indicated by the stored indication.

[0096] In Example 12, the subject matter of any one of
Examples 1-11 may optionally include the measurement
circuit being configured to perform a second measurement
of the reception quality of the target cell when a predeter-
mined time interval after the first selection attempt has
elapsed and the controller being configured to set a prede-
termined candidate time as the time for the second attempt
if the reception quality of the target cell as measured in the
second measurement has improved with respect to the
reception quality of the target cell as indicated by the stored
indication.

[0097] In Example 13, the subject matter of any one of
Examples 1-12 may optionally include the controller being
configured to determine the time of the second attempt based
on a predetermined time interval between attempts.

[0098] In Example 14, the subject matter of Example 13
may optionally include the controller being configured to
increase, if the second attempt fails, the time interval
between attempts and to determine the time of a third
attempt for selection of or reselection to the target cell based
on the increased time interval between attempts.

[0099] In Example 15, the subject matter of any one of
Examples 1-14 may optionally include the controller being
configured to set the time for the second attempt the earlier
the faster the reception quality of the target cell is improving
with respect to the reception quality as indicated by the
stored indication.

[0100] Example 16 is a method for performing a cell
selection or reselection as illustrated in FIG. 6.

[0101] In Example 17, the subject matter of Example 16
may optionally include the failure being a system informa-
tion acquisition failure.

[0102] In Example 18, the subject matter of any one of
Examples 16-17 may optionally include the reception qual-
ity representing at least one of a noise level and an inter-
ference level of the target cell.

[0103] In Example 19, the subject matter of any one of
Examples 16-18 may optionally include receiving, after the
failure of the first attempt, a reference signal of the target
cell, wherein the reception quality represents at least one of
a noise level and an interference level of the reference
signal.

[0104] In Example 20, the subject matter of any one of
Examples 16-19 may optionally include the reception qual-
ity being a signal to noise ratio or a signal to interference and
noise ratio of the target cell.

[0105] In Example 21, the subject matter of any one of
Examples 16-20 may optionally include the first attempt and
the second attempt being attempts for reselection from a
serving cell to the target cell and the method comprising
measuring, if the first attempt fails, a reception quality of the
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serving cell, storing an indication of the measured reception
quality of the serving cell and determining the time for the
second attempt based on the stored indication of the mea-
sured reception quality of the target cell and based on the
stored indication of the measured reception quality of the
serving cell.

[0106] In Example 22, the subject matter of Example 21
may optionally include detecting whether the target cell
operates on a frequency fulfilling a predetermined priority
criterion and, if the target cell operates on a frequency
fulfilling the predetermined priority criterion, measuring, if
the first attempt fails, a reception quality of the serving cell,
storing an indication of the measured reception quality of the
serving cell and determining the time for the second attempt
based on the stored indication of the measured reception
quality of the target cell and based on the stored indication
of the measured reception quality of the serving cell.

[0107] In Example 23, the subject matter of Example 22
may optionally include the predetermined priority criterion
being whether the target cell operates on a frequency which
the communication terminal is to target for reselection with
priority over the frequency of the serving cell.

[0108] In Example 24, the subject matter of any one of
Examples 21-23 may optionally include performing a sec-
ond measurement of the reception quality of the serving cell
when a predetermined time interval after the first selection
attempt has elapsed and advancing a time for the second
attempt if the reception quality of the serving cell as mea-
sured in the second measurement has deteriorated with
respect to the reception quality of the serving cell as indi-
cated by the stored indication.

[0109] In Example 25, the subject matter of any one of
Examples 21-24 may optionally include performing a sec-
ond measurement of the reception quality of the serving cell
when a predetermined time interval after the first selection
attempt has elapsed and setting a predetermined candidate
time as the time for the second attempt if the reception
quality of the serving cell as measured in the second
measurement has deteriorated with respect to the reception
quality of the serving cell as indicated by the stored indi-
cation.

[0110] In Example 26, the subject matter of any one of
Examples 16-25 may optionally include performing a sec-
ond measurement of the reception quality of the target cell
when a predetermined time interval after the first selection
attempt has elapsed and delaying a time for the second
attempt if the reception quality of the target cell as measured
in the second measurement has not improved with respect to
the reception quality of the target cell as indicated by the
stored indication.

[0111] In Example 27, the subject matter of any one of
Examples 16-26 may optionally include performing a sec-
ond measurement of the reception quality of the target cell
when a predetermined time interval after the first selection
attempt has elapsed and setting a predetermined candidate
time as the time for the second attempt if the reception
quality of the target cell as measured in the second mea-
surement has improved with respect to the reception quality
of the target cell as indicated by the stored indication.

[0112] In Example 28, the subject matter of any one of
Examples 16-27 may optionally include determining the
time of the second attempt based on a predetermined time
interval between attempts.

EX-1010

Ericsson Inc., Nokia v. Active Wireless Technologies
Page 012



US 2018/0332521 Al

[0113] In Example 29, the subject matter of Example 28
may optionally include increasing, if the second attempt
fails, the time interval between attempts and determining the
time of a third attempt for selection of or reselection to the
target cell based on the increased time interval between
attempts.

[0114] In Example 30, the subject matter of any one of
Examples 16-29 may optionally include setting the time for
the second attempt the earlier the faster the reception quality
of the target cell is improving with respect to the reception
quality as indicated by the stored indication.

[0115] Example 31 is a computer readable medium having
recorded instructions thereon which, when executed by a
processor, make the processor perform a method for per-
forming a cell selection or reselection according to any one
of Examples 16 to 30.

[0116] It should be noted that one or more of the features
of any of the examples above may be combined with any one
of the other examples.

[0117] While specific aspects have been described, it
should be understood by those skilled in the art that various
changes in form and detail may be made therein without
departing from the spirit and scope of the aspects of this
disclosure as defined by the appended claims. The scope is
thus indicated by the appended claims and all changes which
come within the meaning and range of equivalency of the
claims are therefore intended to be embraced.

1. A communication terminal comprising:

a transceiver configured to perform a first attempt for
selection of or reselection to a target radio cell;

a measurement circuit, configured to measure, if the first
attempt fails, a reception quality of the target cell;

a memory configured to store an indication of the mea-
sured reception quality;

a controller configured to determine a time for a second
attempt for selection of or reselection to the target radio
cell based on the stored indication and to control the
transceiver to perform the second attempt at the deter-
mined time.

2. The communication terminal of claim 1, wherein the

failure is a system information acquisition failure.

3. The communication terminal of claim 1, wherein the
reception quality represents at least one of a noise level and
an interference level of the target cell.

4. The communication terminal of claim 1, wherein the
transceiver is configured to receive, after the first attempt
fails, a reference signal of the target cell, wherein the
reception quality represents at least one of a noise level and
an interference level of the reference signal.

5. The communication terminal of claim 1, wherein the
reception quality is a signal to noise ratio or a signal to
interference and noise ratio of the target cell.

6. The communication terminal of claim 1, wherein the
first attempt and the second attempt are attempts for rese-
lection from a serving cell to the target cell, the measurement
circuit is configured to measure, if the first attempt fails, a
reception quality of the serving cell, the memory is config-
ured to store an indication of the measured reception quality
of the serving cell and the controller is configured to
determine the time for the second attempt based on the
stored indication of the measured reception quality of the
target cell and based on the stored indication of the measured
reception quality of the serving cell.
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7. The communication terminal of claim 6, wherein the
controller is configured to detect whether the target cell
operates on a frequency fulfilling a predetermined priority
criterion and, if the target cell operates on a frequency
fulfilling the predetermined priority criterion, control the
measurement circuit to measure, if the first attempt fails, a
reception quality of the serving cell, control the memory to
store an indication of the measured reception quality of the
serving cell and determine the time for the second attempt
based on the stored indication of the measured reception
quality of the target cell and based on the stored indication
of the measured reception quality of the serving cell.

8. The communication terminal of claim 7, wherein the
predetermined priority criterion is whether the target cell
operates on a frequency which the communication terminal
is to target for reselection with priority over the frequency of
the serving cell.

9. The communication terminal of claim 6, wherein the
measurement circuit is configured to perform a second
measurement of the reception quality of the serving cell
when a predetermined time interval after the first selection
attempt has elapsed and wherein the controller is configured
to advance a time for the second attempt if the reception
quality of the serving cell as measured in the second
measurement has deteriorated with respect to the reception
quality of the serving cell as indicated by the stored indi-
cation.

10. The communication terminal of claim 6, wherein the
measurement circuit is configured to perform a second
measurement of the reception quality of the serving cell
when a predetermined time interval after the first selection
attempt has elapsed and wherein the controller is configured
to set a predetermined candidate time as the time for the
second attempt if the reception quality of the serving cell as
measured in the second measurement has deteriorated with
respect to the reception quality of the serving cell as indi-
cated by the stored indication.

11. The communication terminal of claim 1, wherein the
measurement circuit is configured to perform a second
measurement of the reception quality of the target cell when
a predetermined time interval after the first selection attempt
has elapsed and wherein the controller is configured to delay
a time for the second attempt if the reception quality of the
target cell as measured in the second measurement has not
improved with respect to the reception quality of the target
cell as indicated by the stored indication.

12. The communication terminal of claim 1, wherein the
measurement circuit is configured to perform a second
measurement of the reception quality of the target cell when
a predetermined time interval after the first selection attempt
has elapsed and wherein the controller is configured to set a
predetermined candidate time as the time for the second
attempt if the reception quality of the target cell as measured
in the second measurement has improved with respect to the
reception quality of the target cell as indicated by the stored
indication.

13. The communication terminal of claim 1, wherein the
controller is configured to determine the time of the second
attempt based on a predetermined time interval between
attempts.

14. The communication terminal of claim 13, wherein the
controller is configured to increase, if the second attempt
fails, the time interval between attempts and to determine the
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time of a third attempt for selection of or reselection to the
target cell based on the increased time interval between
attempts.

15. The communication terminal of claim 1, wherein the
controller is configured to set the time for the second attempt
the earlier the faster the reception quality of the target cell
is improving with respect to the reception quality as indi-
cated by the stored indication.

16. A method for performing a cell selection or reselection
comprising performing a first attempt for selection of or
reselection to a target radio cell;

measuring, if the first attempt fails, a reception quality of

the target cell;

storing an indication of the measured reception quality;

determining a time for a second attempt for selection of or

reselection to the target radio cell based on the stored
indication and performing the second attempt at the
determined time.

17. A computer readable medium having recorded instruc-
tions thereon which, when executed by a processor, make
the processor perform a method for performing a cell
selection or reselection according to claim 16.

* * * * *
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