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

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
17 January 2019 (17.01.2019)

(10) International Publication Number

WO 2019/010606 A1

WIPO I PCT

(51) International Patent Classification:
HO4W 24/08 (2009.01) HO041 29/06 (2006.01)

(21) International Application Number:

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,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

PCT/CN2017/092361 (84) Designated States (unless otherwise indicated, for every
. - . kind of regional protection available): ARIPO (BW, GH,
(22) International Filing Date: 10 July 2017 (10.07.2017) GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
wy (10.07. UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(25) Filing Language: English TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
26) Publication L . Eualich EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
(26) Publication Language: nghs MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM,
(71) Applicant: NOKIA TECHNOLOGIES OY [FI/FI]; TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
Karaportti 3, Espoo, 02610 (FI). KM, ML, MR, NE, SN, TD, TG).
(71) Applicant (for LC ornly): NOKIA TECHNOLOGIES Published:

(BELJING) CO., LTD. [CN/CN]; Unit 18, Room 1001,
Level 10, East Tower, World Financial Center, No. 1,
East Third Ring Middle Road, Chaoyang District, Beijing
100020 (CN).

Inventors: HE, Jing; No. 10 Nanhu Nan Road, 523-1803,
Chaoyang District, Beijing 100102 (CN). TOMALA, Mal-
gorzata; Objazdowa 76/11, 54-513 Wroclaw (PL).

a2

(74) Agent: KING & WOOD MALLESONS; 20th Floor,
East Tower, World Financial Centre, No. 1 Dongsanhuan

Zhonglu, Chaoyang District, Beijing 100020 (CN).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ,BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH, CL,CN, CO,CR, CU, CZ, DE, DJ, DK, DM, DO,
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,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

with international search report (Art. 21(3))

(54) Title: ENHANCEMENT OF QUALITY OF EXPERIENCE MEASUREMENT COLLECTION REPORTING

851

l receiving service quality reporting configuration information

”

852

l generating service quality reporting resource limitation parameters f/

3

553

I forwarding said service quality reporting configuration information

”

$54

Fig. 5

deploying said service quality reporting resource limitation
parameters

wo 2019/010606 A1 | 0E Y00 OO O O

(57) Abstract: There are provided measures for enhancement of quality of experience measurement collection reporting. Such mea-
sures exemplarily comprise receiving service quality reporting contfiguration information, generating service quality reporting resource
limitation parameters, forwarding said service quality reporting contiguration information, and deploying said service quality reporting
resource limitation parameters.



10

15

20

25

30

WO 2019/010606 PCT/CN2017/092361

ENHANCEMENT OF QUALITY OF EXPERIENCE MEASUREMENT
COLLECTION REPORTING

Field

The present invention relates to quality of experience measurement
collection and reporting for streaming and other services. More specifically,
the present invention exemplarily relates to measures (including methods,
apparatuses and computer program products) for realizing enhancement of

quality of experience measurement collection reporting.

Background

Mobile data transmission and data services are constantly making progress.
A growing consumer demand for mobile video services is one of the key
drivers of the evolution of new wireless multimedia solutions towards
delivering enhanced quality of experience (QoE). Namely, in view of that
various video streaming applications and interactive video applications like
videoconferencing are to be supported, wireless networks need to be
optimized for the delivery of a range of video content and video-based

applications.

In particular, video communication over mobile broadband networks is
challenging due to limitations in bandwidth and difficulties in maintaining
high reliability, quality, and latency demands imposed by rich multimedia
applications. These challenges are to be met in order to deliver higher user
capacity to serve more users and also deliver enhanced QoE for a rich set of

video applications.

For the user QoE to be accurately assessed, evaluation methodologies and
performance metrics are necessary, while respective information are to be
transmitted from a communication endpoint near the experience to the
network. Quality of experience measurement collection (QMC) and reporting

ensures obtaining these QoE related information.
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QoE metrics and QoE reporting configuration parameters and QoE reporting

procedures are known to be used for quality estimation.

Figure 7 shows a schematic diagram of a system environment with signaling
variants and in particular illustrates minimization of drive tests (MDT)
enhancement for supporting QoE reporting. The main concept of MDT is to
exploit commercial user equipments (UE) - their measurement capabilities
and geographically spread nature - for collecting radio measurements,
instead of sending engineers directly to a concerning area and obtaining
radio measurements in a hand-operated manner to collect network quality

information.

It is further known that a QMC report may be triggered in a UE application
layer (e.g. a dynamic adaptive streaming over HTTP (DASH) client), while
the content/format is transparent for UE Access Stratum (AS) layer.
Different from other MDT measurement, QoE measurement report
triggering mechanism (event and periodic report triggering) are controlled
by the DASH client but are not generated by a radio access network (RAN)
entity. According to a known approach, in downlink a container in a radio
resource control (RRC) measurement control message is to transfer the QoE
metrics configuration from evolved NodeB (eNB) to UE and in uplink a
container in an RRC measurement report message is to transfer QoE
metrics reporting from UE to eNB. The container of QoOE metrics
configuration will be received from core network (CN) in a signaling based
QMC initiation way or from operation and maintenance (O&M) in a

management based QMC initiation way.

It is further known to use a data radio bearer (DRB) to transfer QoE metrics
reporting data and/or QoE metrics configuration instead of using the above-

mentioned container.

Hence, the content/format of QoE metrics and QoE reporting configuration

parameters is transparent for RAN network entity (eNB, gNB, Radio Network
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Controller (RNC)). QoE measurement report triggering mechanism (event
and periodic report triggering) is controlled by the DASH Client, not by the
RAN entity. The RAN network entity is just used as a medium to pass
information to the UE. The RAN entity does not know the reporting data’s

frequency and exact data size from UE application layer.

The rough report data size that can match a single RRC message is
maximum 8188 bytes. A data compress function may be supported in UE

application layer.

An issue with the above outlined known approach is that the unaware RAN
entity cannot apply appropriate control of the transmissions in relation to
QMC.

However, frequent transmission in uplink for such big data may/must
occupy lots of Uu interface resources (Uu interface: air interface of UE) and
then strongly impact other ongoing services and even critical services. Such
impacting does not only relate to different services of the UE itself, but also
to different UEs’ services in one cell. In this regard, the UE behavior is out
of control of the radio network side or undefined, such that the UE's
reporting behaviour may bring trouble to the network in uplink. The

respective network entity is in addition not aware of how to apply charging

policies and is not able to differentiate content of the triggered session.

The above introduced approach to include a container for the QoOE
configuration in RRC message from eNB to UE and to include a container for

the QoE report in RRC message from UE to eNB is a rather simple approach.

A more complicated approach is to include the QoE configuration with each
QoE metric and reporting criteria in RRC message from eNB to UE by the
eNB decoding the configuration container received from core network (CN)
or from operation and maintenance (O&M) to produce the legacy AS layer
measurement configuration, and to include the QOE report in RRC message

from UE AS to eNB by the UE AS decoding the reporting container received
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from UE application layer/NAS layer to produce the legacy AS layer

measurement report.

While with such approach the above-mentioned issue that the RAN network
cannot suppress the UE's reporting behavior may be addressed, it is too
complicated to be implemented in eNB and UE separately per each QoE
metric. Namely, in case the eNB can interpret any QoE metrics and set RAN
controlled criteria when received relative information from CN or O&M, the
measurement report is fully controlled in RAN network entity by using a

legacy measurement management way.

However, as mentioned, the approach is too complicated to be implemented
in eNB and UE as it asks eNB and UE AS to interpret application layer
defined data content/format and translate to for radio specific measurement
and report. It increases work load of eNB and UE AS too much and is not

attractive for vendors to support.
Hence, the problem still arises that the RAN network entity needs to be able
to suppress UE’s reporting behavior bringing trouble to the network in

uplink with manageable effort.

Hence, there is a need to provide for enhancement of quality of experience

measurement collection reporting.

Summary

Various exemplary embodiments of the present invention aim at addressing

at least part of the above issues and/or problems and drawbacks.

Various aspects of exemplary embodiments of the present invention are set

out in the appended claims.

According to an exemplary aspect of the present invention, there is

provided a method comprising receiving service quality reporting
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configuration information, generating service quality reporting resource
limitation parameters, forwarding said service quality reporting
configuration information, and deploying said service quality reporting

resource limitation parameters.

According to an exemplary aspect of the present invention, there is
provided a method comprising receiving service quality reporting
configuration information, generating a service quality report based on said
service quality reporting configuration information, deciding whether to
transmit said service quality report dependent on service quality reporting
resource limitation parameters, and transmitting said service quality report

based on a result of said deciding.

According to an exemplary aspect of the present invention, there is
provided an apparatus comprising at least one processor, at least one
memory including computer program code, and at least one interface
configured for communication with at least another apparatus, the at least
one processor, with the at least one memory and the computer program
code, being configured to cause the apparatus to perform receiving service
quality reporting configuration information, generating service quality
reporting resource limitation parameters, forwarding said service quality
reporting configuration information, and deploying said service quality

reporting resource limitation parameters.

According to an exemplary aspect of the present invention, there is
provided an apparatus comprising at least one processor, at least one
memory including computer program code, and at least one interface
configured for communication with at least another apparatus, the at least
one processor, with the at least one memory and the computer program
code, being configured to cause the apparatus to perform receiving service
quality reporting configuration information, generating a service quality
report based on said service quality reporting configuration information,

deciding whether to transmit said service quality report dependent on
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service quality reporting resource limitation parameters, and transmitting

said service quality report based on a result of said deciding.

According to an exemplary aspect of the present invention, there is
provided an apparatus comprising receiving circuitry configured to receive
service quality reporting configuration information, generating circuitry
configured to generate service quality reporting resource limitation
parameters, forwarding circuitry configured to forward said service quality
reporting configuration information, and deploying circuitry configured to

deploy said service quality reporting resource limitation parameters.

According to an exemplary aspect of the present invention, there is
provided an apparatus comprising receiving circuitry configured to receive
service quality reporting configuration information, generating circuitry
configured to generate a service quality report based on said service quality
reporting configuration information, deciding circuitry configured to decide
whether to transmit said service quality report dependent on service quality
reporting resource limitation parameters, and transmitting circuitry
configured to transmit said service quality report based on a result of said

deciding.

According to an exemplary aspect of the present invention, there is
provided a computer program product comprising computer-executable
computer program code which, when the program is run on a computer
(e.g. a computer of an apparatus according to any one of the
aforementioned apparatus-related exemplary aspects of the present
invention), is configured to cause the computer to carry out the method
according to any one of the aforementioned method-related exemplary

aspects of the present invention.

Such computer program product may comprise (or be embodied) a
(tangible) computer-readable (storage) medium or the like on which the

computer-executable computer program code is stored, and/or the program
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may be directly loadable into an internal memory of the computer or a

processor thereof.

Any one of the above aspects enables an efficient suppression of UE’s
measurement collection reporting to thereby solve at least part of the

problems and drawbacks identified in relation to the prior art.

By way of exemplary embodiments of the present invention, there is
provided enhancement of quality of experience measurement collection
reporting. More specifically, by way of exemplary embodiments of the
present invention, there are provided measures and mechanisms for
realizing enhancement of quality of experience measurement collection

reporting.
Thus, improvement is achieved by methods, apparatuses and computer
program products enabling/realizing enhancement of quality of experience

measurement collection reporting.

Brief description of the drawings

In the following, the present invention will be described in greater detail by
way of non-limiting examples with reference to the accompanying drawings,

in which

Figure 1 is a block diagram illustrating an apparatus according to exemplary

embodiments of the present invention,

Figure 2 is a block diagram illustrating an apparatus according to exemplary

embodiments of the present invention,

Figure 3 is a block diagram illustrating an apparatus according to exemplary

embodiments of the present invention,
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Figure 4 is a block diagram illustrating an apparatus according to exemplary

embodiments of the present invention,

Figure 5 is a schematic diagram of a procedure according to exemplary

embodiments of the present invention,

Figure 6 is a schematic diagram of a procedure according to exemplary

embodiments of the present invention,

Figure 7 shows a schematic diagram of a system environment with signaling

variants,

Figure 8 shows a schematic diagram of signaling sequences according to

exemplary embodiments of the present invention,

Figure 9 shows a schematic diagram of signaling sequences according to

exemplary embodiments of the present invention, and

Figure 10 is a block diagram alternatively illustrating apparatuses according

to exemplary embodiments of the present invention.

Detailed description of drawings and embodiments of the present invention

The present invention is described herein with reference to particular non-
limiting examples and to what are presently considered to be conceivable
embodiments of the present invention. A person skilled in the art will
appreciate that the invention is by no means limited to these examples, and

may be more broadly applied.

It is to be noted that the following description of the present invention and
its embodiments mainly refers to specifications being used as non-limiting
examples for certain exemplary network configurations and deployments.
Namely, the present invention and its embodiments are mainly described in

relation to 3GPP specifications being used as non-limiting examples for
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certain exemplary network configurations and deployments. As such, the
description of exemplary embodiments given herein specifically refers to
terminology which is directly related thereto. Such terminology is only used
in the context of the presented non-limiting examples, and does naturally
not limit the invention in any way. Rather, any other communication or
communication related system deployment, etc. may also be utilized as long

as compliant with the features described herein.

Hereinafter, various embodiments and implementations of the present
invention and its aspects or embodiments are described using several
variants and/or alternatives. It is generally noted that, according to certain
needs and constraints, all of the described variants and/or alternatives may
be provided alone or in any conceivable combination (also including
combinations of individual features of the various variants and/or

alternatives).

According to exemplary embodiments of the present invention, in general
terms, there are provided measures and mechanisms for
(enabling/realizing) enhancement of quality of experience measurement

collection reporting.

In principle, a RAN network entity controlled QMC reporting solution is

provided.

Namely, according to exemplary embodiments of the present invention, a
RAN network entity (eNB, gNB, RNC) may apply (own) QoE measurement
collection reporting policies in addition to O&M. The node may control QMC
report with frequency- and UE-based granularity. The node may detect a
UE’s QME reporting frequency. In case the reporting brings severe impact to
the whole cell’s uplink capacity or other ongoing services running in the
certain UE, the RAN network entity may command the UE to stop reporting.
The UE reporting may be recovered by commands from the RAN network

entity or an expired timer.
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Further, according to exemplary embodiments of the present invention, the
RAN network entity may configure some control parameters to the UE in
addition to the O&M originated configuration. The RAN entity may overwrite
or suspend part of the O&M initiated configuration temporarily to apply own
policies. The UE may detect the QMC reporting frequency by itself and may
perform QMC reporting stop and recovery according to RAN network entity
configured control parameter. The parameter may correspond to the most
interfering reporting content (e.g. be based on report content or QoE metric

or metric attributes).

In case one certain UE has one more services to be asked for QMC
reporting, RAN network entity may control the QMC report of one specific

service of the UE or may control the QMC report of all services of the UE.

Exemplary embodiments of the present invention are described in more

detail below.

Figure 1 is a block diagram illustrating an apparatus according to exemplary
embodiments of the present invention. The apparatus may be a network
entity (e.g. access node) 10 such as a base station (e.g. eNB) comprising
receiving circuitry 11, generating circuitry 12, forwarding circuitry 13, and
deploying circuitry 14. The receiving circuitry 11 receives service quality
reporting configuration information. The generating circuitry 12 generates
service quality reporting resource limitation parameters (e.g. based on
suspension function of part of the received configuration information). The
forwarding circuitry 13 forwards said service quality reporting configuration
information. The deploying circuitry 14 deploys said service quality
reporting resource limitation parameters. Figure 5 is a schematic diagram of
a procedure according to exemplary embodiments of the present invention.
The apparatus according to Figure 1 may perform the method of Figure 5
but is not limited to this method. The method of Figure 5 may be performed
by the apparatus of Figure 1 but is not limited to being performed by this

apparatus.

10
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As shown in Figure 5, a procedure according to exemplary embodiments of
the present invention comprises an operation of receiving (S51) service
quality reporting configuration information, an operation of generating
(S52) service quality reporting resource limitation parameters, an operation
of forwarding (S53) said service quality reporting configuration information,
and an operation of deploying (S54) said service quality reporting resource

limitation parameters.

Figure 2 is a block diagram illustrating an apparatus according to exemplary
embodiments of the present invention. In particular, Figure 2 illustrates a
variation of the apparatus shown in Figure 1. The apparatus according to
Figure 2 may thus further comprise monitoring circuitry 21, deciding
circuitry 22, sending circuitry 23, reporting circuitry 24, and/or transmitting

circuitry 25.

In an embodiment at least some of the functionalities of the apparatus
shown in Figure 1 (or 2) may be shared between two physically separate
devices forming one operational entity. Therefore, the apparatus may be
seen to depict the operational entity comprising one or more physically

separate devices for executing at least some of the described processes.

According to a variation of the procedure shown in Figure 5, exemplary
details of the deploying operation (S54) are given, which are inherently

independent from each other as such.

Such exemplary deploying operation (S54) according to exemplary
embodiments of the present invention may comprise an operation of
monitoring resources utilized for service quality reporting, and an operation
of deciding whether to limit said resources utilized for service quality
reporting based on said service quality reporting resource limitation

parameters.

According to a variation of the procedure shown in Figure 5, exemplary

additional operations are given, which are inherently independent from each

11
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other as such. According to such variation, an exemplary method according
to exemplary embodiments of the present invention may comprise an
operation of sending, if said resources utilized for service quality reporting
are to be limited as a result of said deciding, a suspend command to

suspend service quality reporting.

According to a variation of the procedure shown in Figure 5, exemplary
additional operations are given, which are inherently independent from each
other as such. According to such variation, an exemplary method according
to exemplary embodiments of the present invention may comprise an

operation of reporting suspension of said service quality reporting.

According to still further exemplary embodiments of the present invention,
said service -quality reporting resource limitation parameters comprise a
suspension expiration timer, and said suspend command comprises said

suspension expiration timer.

According to a variation of the procedure shown in Figure 5, exemplary
additional operations are given, which are inherently independent from each
other as such. According to such variation, an exemplary method according
to exemplary embodiments of the present invention may comprise an
operation of sending, if said resources utilized for service quality reporting
are not to be limited as a result of said deciding, a recovery command to

recover (i.e. to continue/revive) service quality reporting.

According to a variation of the procedure shown in Figure 5, exemplary
additional operations are given, which are inherently independent from each
other as such. According to such variation, an exemplary method according
to exemplary embodiments of the present invention may comprise an
operation of reporting recovery (i.e. continuation/revival) of suspension of

said service quality reporting.

According to still further exemplary embodiments of the present invention,

said service quality reporting resource limitation parameters comprise a

12



10

15

20

25

30

WO 2019/010606 PCT/CN2017/092361

report number threshold, a monitoring time, and a cell load threshold, and,
if, during said monitoring time, a service quality reporting number exceeds
said report number threshold and a cell load exceeds said cell load
threshold, said resources utilized for service quality reporting are to be

limited as a result of said deciding.

According to Still further exemplary embodiments of the present invention,
said service quality reporting resource limitation parameters comprise a cell
load recovery threshold, and, if, said cell load is lower than said cell load
recovery threshold, said resources utilized for service quality reporting are

not to be limited as a result of said deciding.

According to still further exemplary embodiments of the present invention,
said service quality reporting resource limitation parameters comprise a
report number threshold, a monitoring time, and a communication endpoint
load threshold, and, if, during said monitoring time, a service quality
reporting number exceeds said report number threshold and a
communication endpoint load exceeds said communication endpoint load
threshold, said resources utilized for service quality reporting are to be

limited as a result of said deciding.

According to still further exemplary embodiments of the present invention,
said service quality reporting resource limitation parameters comprise a
communication endpoint load recovery threshold, and, if, said
communication endpoint load is lower than said communication endpoint
load recovery threshold, said resources utilized for service quality reporting

are not to be limited as a result of said deciding.
In other words, according to exemplary embodiments of the present
invention, the RAN network entity may control the QMC reporting

frequency.

Namely, according to these exemplary embodiments of the present

invention, the following parameters (all or partial) may be set in RAN

13
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network entity for QMC reporting frequency detection: a report times
threshold (e.g. report number threshold) X (number); a duration (e.g.
monitoring time) Y (time); a suspending timer (e.g. suspension expiration
timer) Z (time); a cell load threshold W1 and W2 (Percentage); the UE's
load threshold (e.g. communication endpoint load threshold) Ul and U2
(Percentage), which may be the bit rate ratio of QMC reporting and all other

ongoing services in the certain UE.

Further, according to these exemplary embodiments, during time Y, if a
number of received QMC report of one UE is above X and current cell load is
above W1, the RAN network entity may command the UE to suspend the
QMC report.

Alternatively, or in addition, according to these exemplary embodiments,
the RAN network entity may command the UE to suspend particular QMC

report with particular attributes.

Further, according to these exemplary embodiments, during time Y, if a
number of received QMC report of one UE is above X and a reported UE load
is above U1, the RAN network entity may command the UE to suspend the
QMC report.

Further, according to these exemplary embodiments, after the suspend
command is received, if the suspending timer Z is configured, the UE may
stop the QMC reporting as soon as Z is expired. All reporting data produced
during the suspending timer Z may be discarded by UE or may be logged in

the UE for subsequent transmission.
Further, according to these exemplary embodiments, if the cell load
situation is improved, e.g. current cell load is lower than W2, the RAN

network entity may command the UE to recover the QMC report.

Further, according to these exemplary embodiments, if the UE’s other

service load situation is improved, e.g. the reported UE load is lower than

14
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U2, the RAN network entity may command the UE to recover the QMC

report.

According to a variation of the procedure shown in Figure 5, exemplary
details of the deploying operation (S54) are given, which are inherently

independent from each other as such.

Such exemplary deploying operation (S54) according to exemplary
embodiments of the present invention may comprise an operation of

transmitting said service quality reporting resource limitation parameters.

According to still further exemplary embodiments of the present invention,
said service quality reporting resource limitation parameters comprise a
report number threshold, a monitoring time, and a suspension expiration

timer.

According to a variation of the procedure shown in Figure 5, exemplary
additional operations are given, which are inherently independent from each
other as such. According to such variation, an exemplary method according
to exemplary embodiments of the present invention may comprise an
operation of receiving a service quality report, and an operation of

forwarding said service quality report.

In other words, according to exemplary embodiments of the present
invention, the RAN network entity may configure the UE and the UE may
self-control (based on the configuration by the RAN network) the QMC

reporting frequency.

Namely, according to these exemplary embodiments of the present
invention, the following parameters (all or partial) may be configured by the
RAN network entity to the UE: a report threshold (e.g. report number
threshold) X (number); a duration (e.g. monitoring time) Y (time); a

suspend timer (e.g. suspension expiration timer) Z (time).

15
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Further, according to these exemplary embodiments, during this time Y, if
the UE detects the number of QMC reporting (times) more than X, the UE
may stop the QMC reporting up to expiration of the suspending timer Z.

Figure 3 is a block diagram illustrating an apparatus according to exemplary
embodiments of the present invention. The apparatus may be a
communication endpoint 30 such as a terminal (e.g. UE) comprising
receiving circuitry 31, generating circuitry 32, deciding circuitry 33, and
transmitting circuitry 34. The receiving circuitry 31 receives service quality
reporting configuration information. The generating circuitry 32 generates a
service quality report based on said service quality reporting configuration
information. The deciding circuitry 33 decides whether to transmit said
service quality report dependent on service quality reporting resource
limitation parameters. The transmitting circuitry 34 transmits said service
quality report based on a (deciding) result of said deciding circuitry 33.
Figure 6 is a schematic diagram of a procedure according to exemplary
embodiments of the present invention. The apparatus according to Figure 3
may perform the method of Figure 6 but is not limited to this method. The
method of Figure 6 may be performed by the apparatus of Figure 3 but is

not limited to being performed by this apparatus.

As shown in Figure 6, a procedure according to exemplary embodiments of
the present invention comprises an operation of receiving (S61) service
quality reporting configuration information, an operation of generating
(562) a service quality report based on said service quality reporting
configuration information, an operation of deciding ($63) whether to
transmit said service quality report dependent on service quality reporting
resource limitation parameters, and an operation of transmitting (S64) said

service quality report based on a result of said deciding (563).

Figure 4 is a block diagram illustrating an apparatus according to exemplary
embodiments of the present invention. In particular, Figure 4 illustrates a
variation of the apparatus shown in Figure 3. The apparatus according to
Figure 4 may thus further comprise suspending circuitry 41, enabling

16
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circuitry 42, discarding circuitry 43, logging circuitry 44, monitoring circuitry

45, and/or matching circuitry 46.

In an embodiment at least some of the functionalities of the apparatus
shown in Figure 3 (or 4) may be shared between two physically separate
devices forming one operational entity. Therefore, the apparatus may be
seen to depict the operational entity comprising one or more physically

separate devices for executing at least some of the described processes.

According to a variation of the procedure shown in Figure 6, exemplary
details of the deciding operation (S63) are given, which are inherently

independent from each other as such.

Such exemplary deciding operation (S63) according to exemplary
embodiments of the present invention may comprise an operation of
receiving a suspend command to suspend service quality reporting issued
based on said service quality reporting resource limitation parameters, and
an operation of suspending to transmit said service quality report based on

said suspend command.

According to further exemplary embodiments of the present invention, said
suspend command comprises a suspension expiration timer, and exemplary
additional operations are given, which are inherently independent from each
other as such. According to such variation, an exemplary method according
to exemplary embodiments of the present invention may comprise an
operation of enabling to transmit said service quality report, if said
suspension expiration timer is expired from the receiving of said suspend

command.

According to a variation of the procedure shown in Figure 6, exemplary
additional operations are given, which are inherently independent from each
other as such. According to such variation, an exemplary method according
to exemplary embodiments of the present invention may comprise an

operation of discarding said service quality report generated before said

17
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suspension expiration timer is expired from the receiving of said suspend

command.

According to a variation of the procedure shown in Figure 6, exemplary
additional operations are given, which are inherently independent from each
other as such. According to such variation, an exemplary method according
to exemplary embodiments of the present invention may comprise an
operation of logging said service quality report generated before said
suspension expiration timer is expired from the receiving of said suspend

command.

According to a variation of the procedure shown in Figure 6, exemplary
additional operations are given, which are inherently independent from each
other as such. According to such variation, an exemplary method according
to exemplary embodiments of the present invention may comprise an
operation of receiving a recovery command to recover service quality
reporting issued based on said service quality reporting resource limitation
parameters, and an operation of enabling to transmit said service quality

report based on said recovery command.

According to a variation of the procedure shown in Figure 6, exemplary
details of the deciding operation (S63) are given, which are inherently

independent from each other as such.

Such exemplary deciding operation (S63) according to exemplary
embodiments of the present invention may comprise an operation of
receiving said service quality reporting resource limitation parameters, an
operation of monitoring resources utilized for service quality reporting, and
an operation of matching said resources utilized for service quality reporting

with said service quality reporting resource limitation parameters.
According to further exemplary embodiments of the present invention (i.e. a

variation of the procedure shown in Figure 6), said suspend command

comprises a suspension expiration timer said service quality reporting
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resource limitation parameters comprise a report number threshold, a
monitoring time, and a suspension expiration timer, and exemplary details
of the deciding operation (S63) are given, which are inherently independent

from each other as such.

Such exemplary deciding operation (S63) according to exemplary
embodiments of the present invention may comprise an operation of
suspending, if during said monitoring time a service quality reporting
number exceeds said report number threshold, to transmit said service

quality report.

According to a variation of the procedure shown in Figure 6, exemplary
additional operations are given, which are inherently independent from each
other as such. According to such variation, an exemplary method according
to exemplary embodiments of the present invention may comprise an
operation of enabling to transmit said service quality report, if said
suspension expiration timer is expired from the suspending to transmit said

measurement report.

Exemplary embodiments of the present invention are explained in more

specific terms with reference to Figures 8 and 9.

Figure 8 shows a schematic diagram of signaling sequences according to
exemplary embodiments of the present invention, and in particular shows
exemplary but non-limiting implementation details of exemplary
embodiments of the present invention, according to which the RAN network

entity may control the QMC reporting frequency.

As shown in Figure 9, in step S801, the O&M transmits a management
based QMC initiation to the eNB. In step S802, the eNB transmits an
RRCConnectReconfiguration including QMC Reconfiguration Information to
the UE.
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In step S803, the UE transmits an RRC message or DRB data including a
QMC report to the eNB. In step S804, the eNB performs a corresponding
QMC Report data forwarding to the QoE server.

In step S805, the UE transmits another RRC message or DRB data including
a QMC report to the eNB. In step S806, the eNB performs a corresponding
QMC Report data forwarding to the QoE server.

In step S807, if eNB detects that the number of reports is above X in time Y
and that cell load is higher than W1 (Y in step S807), in step S808, the eNB
transmits an RRC message including a Suspend command to the UE. In step
S809, based thereon, the UE stops QMC reporting.

In step S810, if eNB detects that the cell load is lower than W2, (Y in step
S810), in step S811, the eNB transmits an RRC message including a
Recovery command to the UE. In step S812, based thereon, the UE re-
starts QMC reporting.

Thus, in step S813, the UE transmits another RRC message or DRB data
including a QMC report to the eNB. In step S814, the eNB performs a
corresponding QMC Report data forwarding to the QoE server.

According to such exemplary embodiments, the QMC reporting may be fully
and flexibly controlled by the network including reporting suspension and

recovery.

Figure 9 shows a schematic diagram of signaling sequences according to
exemplary embodiments of the present invention, an in particular shows
exemplary but non-limiting implementation details of exemplary
embodiments of the present invention, according to which the RAN network
entity may configure the UE and the UE may self-control (based on the

configuration by the RAN network) the QMC reporting frequency.
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As shown in Figure 9, in step S901, the O&M transmits a management
based QMC initiation to the eNB. In step S902, the eNB transmits an
RRCConnectReconfiguration including QMC Reconfiguration Information and

including RAN configured parameters X, Y and Z to the UE.

In step S903, the UE transmits an RRC message or DRB data including a
QMC report to the eNB. In step S904, the eNB performs a corresponding
QMC Report data forwarding to the QoE server.

In step S905, the UE transmits another RRC message or DRB data including
a QMC report to the eNB. In step S906, the eNB performs a corresponding
QMC Report data forwarding to the QoE server.

In step S907, if the UE detects that the report number is above X in time Y,
the UE stops QMC reporting and starts the timer Z.

In step S908, after the timer Z has expired, the UE re-starts the QMC

reporting.

Thus, in step S909, the UE transmits another RRC message or DRB data
including a QMC report to the eNB. In step S910, the eNB performs a
corresponding QMC Report data forwarding to the QoE server.

Such exemplary embodiments are simply implemented by the UE, and only
less signaling exchanging (compared to embodiments according to which
the RAN network entity may control the QMC reporting frequency) is
needed. Compare with the embodiments according to which the RAN
network entity may control the QMC reporting frequency, the present
exemplary embodiments provide less flexibility to control reporting, since
there is a possibility that even after suspending timer Z has expired, the
overload situation may not be changed. The UE would nevertheless restart
the QMC reporting.
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The above-described procedures and functions may be implemented by

respective functional elements, processors, or the like, as described below.

In the foregoing exemplary description of the network entity, only the units
that are relevant for understanding the principles of the invention have
been described using functional blocks. The network entity may comprise
further units that are necessary for its respective operation. However, a
description of these units is omitted in this specification. The arrangement
of the functional blocks of the devices is not construed to limit the
invention, and the functions may be performed by one block or further split

into sub-blocks.

When in the foregoing description it is stated that the apparatus, i.e.
network entity (or some other means) is configured to perform some
function, this is to be construed to be equivalent to a description stating
that a (i.e. at least one) processor or corresponding circuitry, potentially in
cooperation with computer program code stored in the memory of the
respective apparatus, is configured to cause the apparatus to perform at
least the thus mentioned function. Also, such function is to be construed to
be equivalently implementable by specifically configured circuitry or means
for performing the respective function (i.e. the expression “unit configured

to" is construed to be equivalent to an expression such as “means for”).

In Figure 10, an alternative illustration of apparatuses according to
exemplary embodiments of the present invention is depicted. As indicated
in Figure 10, according to exemplary embodiments of the present invention,
the apparatus (network entity) 10’ (corresponding to the network entity 10)
comprises a processor 101, a memory 102 and an interface 103, which are
connected by a bus 104 or the like. Further, according to exemplary
embodiments of the present invention, the apparatus (terminal) 30’
(corresponding to the terminal 30) comprises a processor 105, a memory
106 and an interface 107, which are connected by a bus 108 or the like,

and the apparatuses may be connected via link 109, respectively.
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The processor 101/105 and/or the interface 103/107 may also include a
modem or the like to facilitate communication over a (hardwire or wireless)
link, respectively. The interface 103/107 may include a suitable transceiver
coupled to one or more antennas or communication means for (hardwire or
wireless) communications with the linked or connected device(s),
respectively. The interface 103/107 is generally configured to communicate

with at least one other apparatus, i.e. the interface thereof.

The memory 102/106 may store respective programs assumed to include
program instructions or computer program code that, when executed by the
respective processor, enables the respective electronic device or apparatus
to operate in accordance with the exemplary embodiments of the present

invention.

In general terms, the respective devices/apparatuses (and/or parts thereof)
may represent means for performing respective operations and/or
exhibiting respective functionalities, and/or the respective devices (and/or
parts thereof) may have functions for performing respective operations

and/or exhibiting respective functionalities.

When in the subsequent description it is stated that the processor (or some
other means) is configured to perform some function, this is to be construed
to be equivalent to a description stating that at least one processor,
potentially in cooperation with computer program code stored in the
memory of the respecfive apparatus, is configured to cause the apparatus
to perform at least the thus mentioned function. Also, such function is to be
construed to be equivalently implementable by specifically configured
means for performing the respective function (i.e. the expression “processor
configured to [cause the apparatus to] perform xxx-ing” is construed to be

equivalent to an expression such as “means for xxx-ing”).
According to exemplary embodiments of the present invention, an

apparatus representing the network entity 10 comprises at least one

processor 101, at least one memory 102 including computer program code,
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and at least one interface 103 configured for communication with at least
another apparatus. The processor (i.e. the at least one processor 101, with
the at least one memory 102 and the computer program code) is configured
to perform receiving service quality reporting configuration information
(thus the apparatus comprising corresponding means for receiving), to
perform generating service quality reporting resource limitation parameters
(thus the apparatus comprising corresponding means for generating), to
perform forwarding said service quality reporting configuration information
(thus the apparatus comprising corresponding means for forwarding), and
to perform deploying said service quality reporting resource limitation

parameters (thus the apparatus comprising corresponding means for

deploying).

According to further exemplary embodiments of the present invention, an
apparatus representing the terminal 30 comprises at least one processor
105, at least one memory 106 including computer program code, and at
least one interface 107 configured for communication with at least another
apparatus. The processor (i.e. the at least one processor 105, with the at
least one memory 106 and the computer program code) is configured to
perform receiving service quality reporting configuration information (thus
the apparatus comprising corresponding means for receiving), to perform
generating a service quality report based on said service quality reporting
configuration information (thus the apparatus comprising corresponding
means for generating), to perform deciding whether to transmit said service
quality report dependent on service quality reporting resource limitation
parameters (thus the apparatus comprising corresponding means for
deciding), and to perform transmitting said service quality report based on
a result of said deciding (thus the apparatus comprising corresponding

means for transmitting).
For further details regarding the operability/functionality of the individual

apparatuses, reference is made to the above description in connection with

any one of Figures 1 to 9, respectively.
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For the purpose of the present invention as described herein above, it
should be noted that
- method steps likely to be implemented as software code portions and
being run using a processor at a network server or network entity (as
examples of devices, apparatuses and/or modules thereof, or as examples
of entities including apparatuses and/or modules therefore), are software
code independent and can be specified using any known or future developed
programming language as long as the functionality defined by the method
steps is preserved;

- generally, any method step is suitable to be implemented as software or
by hardware without changing the idea of the embodiments and its
modification in terms of the functionality implemented;

- method steps and/or devices, units or means likely to be implemented as
hardware components at the above-defined apparatuses, or any module(s)
thereof, (e.g., devices carrying out the functions of the apparatuses
according to the embodiments as described above) are hardware
independent and can be implemented using any known or future developed
hardware technology or any hybrids of these, such as MOS (Metal Oxide
Semiconductor), CMOS (Complementary MOS), BiMOS (Bipolar MQS),
BiCMOS (Bipolar CMOS), ECL (Emitter Coupled Logic), TTL (Transistor-
Transistor Logic), etc., using for example ASIC (Application Specific IC
(Integrated Circuit)) components, FPGA (Field-programmable Gate Arrays)
components, CPLD (Complex Programmable Logic Device) components or
DSP (Digital Signal Processor) components;

- devices, units or means (e.g. the above-defined network entity or network
register, or any one of their respective units/means) can be implemented as
individual devices, units or means, but this does not exclude that they are
implemented in a distributed fashion throughout the system, as long as the
functionality of the device, unit or means is preserved;

- an apparatus like the user equipment and the network entity /network

register may be represented by a semiconductor chip, a chipset, or a
(hardware) module comprising such chip or chipset; this, however, does not
exclude the possibility that a functionality of an apparatus or module,

instead of being hardware implemented, be implemented as software in a
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(software) module such as a computer program or a computer program
product comprising executable software code portions for execution/being
run on a processor;

- a device may be regarded as an apparatus or as an assembly of more
than one apparatus, whether functionally in cooperation with each other or
functionally independently of each other but in a same device housing, for

example.

In general, it is to be noted that respective functional blocks or elements
according to above-described aspects can be implemented by any known
means, either in hardware and/or software, respectively, if it is only
adapted to perform the described functions of the respective parts. The
mentioned method steps can be realized in individual functional blocks or by
individual devices, or one or more of the method steps can be realized in a

single functional block or by a single device.

Generally, any method step is suitable to be implemented as software or by
hardware without changing the idea of the present invention. Devices and
means can be implemented as individual devices, but this does not exclude
that they are implemented in a distributed fashion throughout the system,
as long as the functionality of the device is preserved. Such and similar

principles are to be considered as known to a skilled person.

Software in the sense of the present description comprises software code as
such comprising code means or portions or a computer program or a
computer program product for performing the respective functions, as well
as software (or a computer program or a computer program product)
embodied on a tangible medium such as a computer-readable (storage)
medium having stored thereon a respective data structure or code
means/portions or embodied in a signal or in a chip, potentially during

processing thereof.

The present invention also covers any conceivable combination of method

steps and operations described above, and any conceivable combination of
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nodes, apparatuses, modules or elements described above, as long as the
above-described concepts of methodology and structural arrangement are

applicable.

In view of the above, there are provided measures for enhancement of
quality of experience measurement collection reporting. Such measures
exemplarily comprise receiving service quality reporting configuration
information, generating service quality reporting resource limitation
parameters, forwarding said service quality reporting configuration
information, and deploying said service quality reporting resource limitation

parameters.

Even though the invention is described above with reference to the
examples according to the accompanying drawings, it is to be understood
that the invention is not restricted thereto. Rather, it is apparent to those
skilled in the art that the present invention can be modified in many ways

without departing from the scope of the inventive idea as disclosed herein.

List of acronyms and abbreviations

AS Access Stratum

CN Core Network

CP Control Plane

DRB (user) Data Radio Bearer
eNB evolved Node-B

E-UTRAN Evolved Universal Terrestrial Radio Access Network
gNB NR Node-B

LTE Long Term Evolution

NR New Radio

Oo&M Operation and Maintenance
RAN Radio Access Network

RNC Radio Network Controller
RRC Radio Resource Control
QMC QoE Measurement Collection
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QoE
UE

upP
UTRAN

Quality of Experience
User Equipment

User Plane

Universal Terrestrial Radio Access Network
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WHAT IS CLAIMED 1IS:

1. A method comprising
receiving service quality reporting configuration information,
generating service quality reporting resource limitation parameters,
forwarding said service quality reporting configuration information,
and
deploying said service quality reporting resource limitation

parameters.

2. The method according to claim 1, wherein
in relation to said deploying, said method further comprises
monitoring resources utilized for service quality reporting, and
deciding whether to limit said resources utilized for service quality
reporting based on said service quality reporting resource limitation

parameters.

3. The method according to claim 2, further comprising
sending, if said resources utilized for service quality reporting are to
be limited as a result of said deciding, a suspend command to suspend

service quality reporting.

4, The method according to claim 3, further comprising

reporting suspension of said service quality reporting.
5. The method according to claim 3 or 4, wherein

said service quality reporting resource limitation parameters comprise
a suspension expiration timer, and

said suspend command comprises said suspension expiration timer.

6. The method according to any of claims 2 to 5, further comprising
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sending, if said resources utilized for service quality reporting are not
to be limited as a result of said deciding, a recovery command to recover

service quality reporting.

7. The method according to claim 6, further comprising

reporting recovery of suspension of said service quality reporting.

8. The method according to any of claims 2 to 7, wherein
said service quality reporting resource limitation parameters comprise
a report number threshold, a monitoring time, and a cell load threshold, and
if, during said monitoring time, a service quality reporting number
exceeds said report number threshold and a cell load exceeds said cell load
threshold, said resources utilized for service quality reporting are to be

limited as a resuit of said deciding.

9. The method according to claim 8, wherein

said service quality reporting resource limitation parameters comprise
a cell load recovery threshold, and

if, said cell load is lower than said cell load recovery threshold, said
resources utilized for service quality reporting are not to be limited as a

result of said deciding.

10. The method according to any of claims 2 to 7, wherein

said service quality reporting resource limitation parameters comprise
a report number threshold, a monitoring time, and a communication
endpoint load threshold, and

if, during said monitoring time, a service quality reporting number
exceeds said report number threshold and a communication endpoint load
exceeds said communication endpoint load threshold, said resources utilized

for service quality reporting are to be limited as a result of said deciding.

11. The method according to claim 10, wherein
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said service quality reporting resource limitation parameters comprise
a communication endpoint load recovery threshold, and

if, said communication endpoint load is lower than said
communication endpoint load recovery threshold, said resources utilized for

service quality reporting are not to be limited as a result of said deciding.

12. The method according to claim 1, wherein
in relation to said deploying, said method further comprises
transmitting said service quality reporting resource limitation

parameters.

13. The method according to claim 12, wherein
said service quality reporting resource limitation parameters comprise
a report number threshold, a monitoring time, and a suspension expiration

timer.,

14. The method according to any of claims 1 to 13, further comprising
receiving a service quality report, and
forwarding said service quality report.

15. The method according to any of claims 1 to 14, wherein
the method is operable at or by a base station or access node of a

cellular system.

16. A method comprising

receiving service quality reporting configuration information,

generating a service quality report based on said service quality
reporting configuration information,

deciding whether to transmit said service quality report dependent on
service quality reporting resource limitation parameters, and

transmitting said service quality report based on a result of said

deciding.
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17. The method according to claim 16, wherein

in relation to said deciding, said method further comprises

receiving a suspend command to suspend service quality reporting
issued based on said service quality reporting resource limitation
parameters, and

suspending to transmit said service quality report based on said

suspend command.

18. The method according to claim 17, wherein
said suspend command comprises a suspension expiration timer, and
the method further comprises
enabling to transmit said service quality report, if said suspension

expiration timer is expired from the receiving of said suspend command.

19. The method according to claim 18, further comprising

discarding said service quality report generated before said
suspension expiration timer is expired from the receiving of said suspend
command, or

logging said service quality report generated before said suspension

expiration timer is expired from the receiving of said suspend command.

20. The method according to any of claims 17 to 19, further comprising
receiving a recovery command to recover service quality reporting
issued based on said service quality reporting resource limitation
parameters, and
enabling to transmit said service quality report based on said

recovery command.

21. The method according to claim 16, wherein

in relation to said deciding, said method further comprises

receiving said service quality reporting resource limitation
parameters,

monitoring resources utilized for service quality reporting, and
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matching said resources utilized for service quality reporting with said

service quality reporting resource limitation parameters.

22. The method according to claim 21, wherein

said service quality reporting resource limitation parameters comprise
a report number threshold, a monitoring time, and a suspension expiration
timer, and

in relation to said deciding, said method further comprises

suspending, if during said monitoring time a service quality reporting
number exceeds said report number threshold, to transmit said service

quality report.

23. The method according to claim 22, further comprising
enabling to transmit said service quality report, if said suspension
expiration timer is expired from the suspending to transmit said

measurement report.

24. The method according to any of claims 16 to 23, wherein
the method is operable at or by a terminal, user equipment, mobile

station or modem.

25. An apparatus comprising

at least one processor,

at least one memory including computer program code, and

at least one interface configured for communication with at least
another apparatus,

the at least one processor, with the at least one memory and the
computer program code, being configured to cause the apparatus to
perform:

receiving service quality reporting configuration information,

generating service quality reporting resource limitation parameters,

forwarding said service quality reporting configuration information,

and
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deploying said service quality reporting resource limitation

parameters.

26. The apparatus according to claim 25, wherein

in relation to said deploying, the at least one processor, with the at
least one memory and the computer program code, being further configured
to cause the apparatus to perform

monitoring resources utilized for service quality reporting, and

deciding whether to limit said resources utilized for service quality
reporting based on said service quality reporting resource limitation

parameters.

27. The apparatus according to claim 26, wherein

the at least one processor, with the at least one memory and the
computer program code, being further configured to cause the apparatus to
perform

sending, if said resources utilized for service quality reporting are to
be limited as a result of said deciding, a suspend command to suspend

service quality reporting.

28. The apparatus according to claim 27, wherein

the at least one processor, with the at least one memory and the
computer program code, being further configured to cause the apparatus to
perform

reporting suspension of said service quality reporting.
29. The apparatus according to claim 27 or 28, wherein

said service quality reporting resource limitation parameters comprise
a suspension expiration timer, and

said suspend command comprises said suspension expiration timer.

30. The apparatus according to any of claims 26 to 28, wherein
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the at least one processor, with the at least one memory and the
computer program code, being further configured to cause the apparatus to
perform

sending, if said resources utilized for service quality reporting are not
to be limited as a result of said deciding, a recovery command to recover

service quality reporting.

31. The apparatus according to claim 30, wherein

the at least one processor, with the at least one memory and the
computer program code, being further configured to cause the apparatus to
perform

reporting recovery of suspension of said service quality reporting.

32. The apparatus according to any of claims 26 to 31, wherein
said service quality reporting resource limitation parameters comprise
a report number threshold, a monitoring time, and a cell load threshold, and
if, during said monitoring time, a service quality reporting number
exceeds said report humber threshold and a cell load exceeds said cell load
threshold, said resources utilized for service quality reporting are to be

limited as a result of said deciding.

33. The apparatus according to claim 32, wherein

said service quality reporting resource limitation parameters comprise
a cell load recovery threshold, and

if, said cell load is lower than said cell load recovery threshold, said
resources utilized for service quality reporting are not to be limited as a

result of said deciding.

34. The apparatus according to any of claims 26 to 31, wherein
said service quality reporting resource limitation parameters comprise
a report number threshold, a monitoring time, and a communication

endpoint load threshold, and
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if, during said monitoring time, a service quality reporting number
exceeds said report number threshold and a communication endpoint load
exceeds said communication endpoint load threshold, said resources utilized

for service quality reporting are to be limited as a result of said deciding.

35. The apparatus according to claim 34, wherein

said service quality reporting resource limitation parameters comprise
a communication endpoint load recovery threshold, and

if, said communication endpoint load is lower than said
communication endpoint load recovery threshold, said resources utilized for

service quality reporting are not to be limited as a result of said deciding.

36. The apparatus according to claim 25, wherein

in relation to said deploying, the at least one processor, with the at
least one memory and the computer program code, being further configured
to cause the apparatus to perform

transmitting said service quality reporting resource limitation

parameters.

37. The apparatus according to claim 36, wherein
said service quality reporting resource limitation parameters comprise
a report number threshold, a monitoring time, and a suspension expiration

timer.

38. The apparatus according to any of claims 25 to 37, wherein

the at least one processor, with the at least one memory and the
computer program code, being further configured to cause the apparatus to
perform

receiving a service quality report, and

forwarding said service quality report.

39. An apparatus comprising

at least one processor,
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at least one memory including computer program code, and

at least one interface configured for communication with at least
another apparatus,

the at least one processor, with the at least one memory and the
computer program code, being configured to cause the apparatus to
perform:

receiving service quality reporting configuration information,

generating a service quality report based on said service quality
reporting configuration information,

deciding whether to transmit said service quality report dependent on
service quality reporting resource limitation parameters, and

transmitting said service quality report based on a result of said

deciding.

40. The apparatus according to claim 39, wherein

in relation to said deciding, the at least one processor, with the at
least one memory and the computer program code, being further configured
to cause the apparatus to perform

receiving a suspend command to suspend service quality reporting
issued based on said service quality reporting resource limitation
parameters, and

suspending to transmit said service quality report based on said

suspend command.

41. The apparatus according to claim 40, wherein

said suspend command comprises a suspension expiration timer, and

the at least one processor, with the at least one memory and the
computer program code, being further configured to cause the apparatus to
perform

enabling to transmit said service quality report, if said suspension

expiration timer is expired from the receiving of said suspend command.

42. The apparatus according to claim 41, wherein
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the at least one processor, with the at least one memory and the
computer program code, being further configured to cause the apparatus to
perform

discarding said service quality report generated before said
suspension expiration timer is expired from the receiving of said suspend
command, or

logging said service quality report generated before said suspension

expiration timer is expired from the receiving of said suspend command.

43. The apparatus according to any of claims 40 to 42, wherein

the at least one processor, with the at least one memory and the
computer program code, being further configured to cause the apparatus to
perform

receiving a recovery command to recover service quality reporting
issued based on said service quality reporting resource limitation
parameters, and

enabling to transmit said service quality report based on said

recovery command.

44, The apparatus according to claim 39, wherein

in relation to said deciding, the at least one processor, with the at
least one memory and the computer program code, being further configured
to cause the apparatus to perform

receiving said service quality reporting resource limitation
parameters,

monitoring resources utilized for service quality reporting, and

matching said resources utilized for service quality reporting with said

service quality reporting resource limitation parameters.

45. The apparatus according to claim 44, wherein
said service quality reporting resource limitation parameters comprise
a report number threshold, a monitoring time, and a suspension expiration

timer, and
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in relation to said deciding, the at least one processor, with the at
least one memory and the computer program code, being further configured
to cause the apparatus to perform

suspending, if during said monitoring time a service quality reporting
number exceeds said report number threshold, to transmit said service

quality report.

46. The apparatus according to claim 45, wherein

the at least one processor, with the at least one memory and the
computer program code, being further configured to cause the apparatus to
perform

enabling to transmit said service quality report, if said suspension
expiration timer is expired from the suspending to transmit said

measurement report.

47. An apparatus comprising

receiving circuitry configured to receive service quality reporting
configuration information,

generating circuitry configured to generate service quality reporting
resource limitation parameters,

forwarding circuitry configured to forward said service quality
reporting configuration information, and

deploying circuitry configured to deploy said service quality reporting

resource limitation parameters.

48. An apparatus comprising

receiving circuitry configured to receive service quality reporting
configuration information,

generating circuitry configured to generate a service quality report
based on said service quality reporting configuration information,

deciding circuitry configured to decide whether to transmit said
service quality report dependent on service quality reporting resource

limitation parameters, and
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transmitting circuitry configured to transmit said service quality

report based on a result of said deciding.

49. A computer program product comprising computer-executable computer
program code which, when the program is run on a computer, is configured
to cause the computer to carry out the method according to any one of
claims 1 to 15 or 16 to 24.

50. The computer program product according to claim 49, wherein the
computer program product comprises a computer-readable medium on
which the computer-executable computer program code is stored, and/or
wherein the program is directly loadable into an internal memory of the

computer or a processor thereof.
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