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INTEGRATION OF M2M DATA DELIVERY VIA A SCEF, WITH A M2M SERVICE
LAYER ARCHITECTURE

The present invention generally relates to communications such as M2M
(Machine-to-Machine) communications, also called IoT (Internet of Things)
communications, or also called MTC (Machine Type Communication), over networks
or systems such as mobile networks or systems.

Descriptions of networks or systems can be found in the literature, such as
in particular in Technical Specifications published by standardization bodies such as
3GPP (3" Generation Partnership Project).

An example of 3GPP system is EPS (Evolved Packet System), specified in
particular in 3GPP TS 23.401.

An example of architecture for MTC over a 3GPP network is recalled in
Figure 1 taken from 3GPP TS 23.682. The end-to-end communication between the
MTC Application in the UE (User equipment) and the MTC Application in the external
network uses services provided by a 3GPP system, and optionally services provided
by a Services Capability Server (SCS). The MTC Application in the external network is
typically hosted by an Application Server (AS) and may make use of an SCS for
additional value added services. The 3GPP system provides transport, subscriber
management and other communication services.

As part of Control Plane CloT (Cellular IoT) EPS optimizations providing
improved support of small data transfer, a mechanism of Non-IP Data Delivery
(NIDD) via a SCEF (Service Capability Exposure Function) has been introduced in
3GPP TS 23.682. For example, a mobile originated NIDD procedure is recalled in
figure 2 taken from 3GPP TS 23.682. When the UE has small date to transfer (e.g. to
report M2M small data), the UE encapsulates the data in a NAS PDU towards the
MME, the MME then sends the non-IP data to the SCEF in a NIDD Submit Request
message, and the SCEF sends the non-IP data to the appropriate SCS/AS.

Descriptions of M2M communications can be found in the literature, such

as in particular in Technical Specifications published by standardization bodies such
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as oneM2M (Standards for M2M and the Internet of Things), or OMA LWM2M
(Open Mobile Alliance Light Weight M2M). Reference can be made for example to
Technical Specification oneM2M TS 0001, which describes the end-to-end oneM2M
functional architecture, including the description of the functional entities and
associated reference points. Those include a reference point between AE
(Application Entity) and application services entity called CSE (Common Services
Entity). This oneM2M functional architecture focuses on the Service Layer aspects
and takes Underlying Network-independent view of the end-to-end services. The
Underlying Network is used for the transport of data and potentially for other
services.

As recognized by the inventors, the current state of the art fails to provide
integration of M2M small data delivery via a SCEF, with a M2M service layer
architecture such as the oneM2M functional architecture. As recognized by the
inventors, there is a need to allow for such integration. More generally there is a
need to improve M2M communications.

Embodiments of the present invention in particular address such needs.

These and other objects are achieved, in one aspect, by a User Equipment
UE, configured to:

- add to M2M application data to be delivered towards a M2M SCS via a
SCEF, interworking information allowing an Interworking Function associated with
the SCEF to translate a NIDD Request for delivery of said M2M application data,
received by the SCEF, into a request referred to as M2M NIDD Request enabling a
M2M application entity in the UE to use services provided by a M2M application

services entity in the M2M SCS, sent by said Interworking Function.

These and other objects are achieved, in another aspect, by an Interworking
Function associated with a SCEF, configured to perform at least one of:

- translate a NIDD Request for delivery of M2M application data from a UE
towards a M2M SCS, received at the SCEF, into a request referred to as M2M NIDD
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Request for enabling a M2M application entity in the UE to use services provided by
a M2M application services entity in the M2M SCS, sent by said Interworking
Function,

- translate a request referred to as M2M NIDD Request for enabling a M2M
application services entity in the M2M SCS to communicate with an application
entity in a UE, received by said Interworking Function, into a NIDD Request for
delivery of M2M application data from the M2M SCS towards the UE, sent by the
SCEF.

These and other objects are achieved, in another aspect, by a M2M Services
Capability Server SCS, configured to:

- provide to an Interworking Function associated with a SCEF, context
information allowing at least one of:

- - translate a NIDD Request for delivery of M2M application data from a UE
towards a M2M SCS, received at the SCEF, into a request referred to as M2M NIDD
Request for enabling a M2M application entity in the UE to use services provided by
a M2M application services entity in the M2M SCS, sent by said Interworking
Function,

- - translate a request referred to as M2M NIDD Request for enabling a
M2M application services entity in the M2M SCS to communicate with an
application entity in a UE, received by said Interworking Function, into a NIDD
Request for delivery of M2M application data from the M2M SCS towards the UE,
sent by the SCEF.

These and other objects are achieved, in another aspect, by a Service
Capability Exposure Function SCEF, configured to:

- provide to an Interworking Function IWK-SCS associated with the SCEF,
information allowing the IWK-SCS to perform at least one of:

- - translate a NIDD Request for delivery of M2M application data from a UE
towards a M2M SCS, received at the SCEF, into a request referred to as M2M NIDD
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Request for enabling a M2M application entity in the UE to use services provided by
a M2M application services entity in the M2M SCS, sent by said Interworking
Function,

- - translate a request referred to as M2M NIDD Request for enabling a
M2M application services entity in the M2M SCS to communicate with an
application entity in a UE, received by said Interworking Function, into a NIDD
Request for delivery of M2M application data from the M2M SCS towards the UE,
sent by the SCEF.

These and other objects are achieved, in another aspect, by a method for
integration of M2M application data delivery via a SCEF, with a M2M service layer
architecture, said method including at least one step performed by at least one of
thus configured entities: User Equipment UE, Interworking Function IWK-SCS,

Services Capability Server SCS, Service Capability Exposure Function SCEF.

Some embodiments of apparatus and/or methods in accordance with
embodiments of the present invention are now described, by way of example only,
and with reference to the accompanying drawings, in which:

- Figure 1 is intended to recall an example of 3GPP architecture for MTC
(Machine Type Communication),

- Figure 2 is intended to recall an example of signaling flow for MO NIDD
(Mobile Originated Non-IP Data Delivery ) procedure,

- Figure 3 is intended to illustrate in a simplified way an example of entities
which may be involved in the integration of M2M application data delivery via a
SCEF, with a M2M service layer architecture, according to embodiments of the
invention,

- Figure 4 is intended to illustrate in a simplified way an example of a
sequence of flows according to embodiments of the invention,

- Figure 5 is intended to illustrate in a simplified way an example of NIDD

Request payload, according to embodiments of the invention,
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- Figure 6 is intended to illustrate in a simplified way an example of context
information, for the case of oneM2M, according to embodiments of the invention,

- Figure 7 is intended to illustrate in a simplified way an example of
message flows with the corresponding context information, for the case of oneM2M,
according to embodiments of the invention

- Figure 8 is intended to illustrate in a simplified way an example of context
information, for the case of LWM2M, according to embodiments of the invention,

- Figure 9 is intended to illustrate in a simplified way a second example of
message flows with the corresponding context information, for the case of LWM2M,

according to embodiments of the invention.

Abbreviations

AS Application Server

EBI EPS Bearer Identity

EPS Evolved Packet System

HTTP Hyper Text Transfer Protocol

IMSI International Mobile Subscriber Identity
IoT Internet of Things

IWF-SCS InterWorking Function-SCS
LWM2M LightWeight M2M

M2M Machine-To-Machine

MME Mobility Management Entity
MTC Machine Type Communication
NB-IoT Narrow Band-IoT

NIDD Non-IP Data Delivery

SCEFService Capability Exposure Function

SCS Service Capability Server

UE User Equipment

URI Uniform Resource Identifier

XML eXtensible Markup Language

Description of various aspects and/or embodiments of the invention
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In the following description, oneM2M and LWM2M will be considered by
way of example. However, embodiments of the invention are not limited to such

example. More generally embodiments of the invention apply to M2M.
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oneM2M and LWM2M specify a service layer that sits on top of a core
network (such as 3GPP core network). Devices and Gateways connecting to a
oneM2M or LWM2M server (IoT server) are expected to exchange the delivered data
according to oneM2M interfaces, using HTTP, CoAP or MQTT-SN protocols with
XML or JSON representations.

In 3GPP as part of the CloT EPS optimization, a new function known as SCEF
allows NB-IoT devices sending application data to the IoT server. The SCEF is defined
by 3GPP to provide a set of reference points to expose service capabilities of the
3GPP system to the SCS. The SCEF allows to bridge between NB-IoT devices sending
small Non-IP application data payloads and the IoT server.

But no interworking mechanism between SCEF and SCS (such as oneM2M
and LWM2M server) is currently defined. In other words, it is currently not possible
to assume the oneM2M/LWM2M interface can work on top of the Non-IP Data
Delivery (NIDD) bearer specified in 3GPP TS 23.682. Still in other words, there is
currently no integration between SCEF and oneM2M/LWM2M.

Embodiments of the invention are intended to address this integration
issue, allowing NB-IoT devices to send/receive small Non-IP data to an IoT server via
SCEF. Embodiments of the invention are related to the operation control mechanism
for application data delivery between NB-IoT devices and IoT service providers,
especially for Non-IP small data delivery, which can be widely used in massive
deployment use cases (e.g. smart meter, smart cities). The SCEF can be seen as the
demarcation point between Non-IP data and IP data.

In some embodiments, a new function is introduced, associated (e.g.
collocated) with the SCEF, that allows translation between a Non-IP payload and a
oneM2M/LWM2M request/response. This function will also be called Interworking
Function SCS and will also be noted as IWK-SCS.

In some embodiments, context information is established in such IWF-SCS,
allowing such translation. Such context information may be installed offline e.g.

following device registration process to the oneM2M/LWM2M service layer.
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Embodiments of the invention can be applied to any IoT server, referred to
as SCS in 3GPP. In this description, by way of example the SCS may be a oneM2M
server or LWM2M server .

In this description, by way of example different SCSs (noted SCS1, ...SCSn)
5 may be used, allowing an operator to provide different services to a user.

In some embodiments, a part of the NB-IoT payload may be used to
provide information needed to identify the context needed to generate from the
SCEF a oneM2M/LWM2M request, and vice versa.

Referring to the embodiment illustrated in figure 3:
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- IWK-SCS may be seen as a technology (SCS) specific interworking
function, that takes in incoming NIDD Submit Request and converts
(or translate) it into SCS specific NIDD Request (and vice versa)

- Il.Ininterfaces may e.g. be used for sending simple sensor
measurements for upstream interactions or simple commands for
downstream interactions

- IWK-SCS may maintain context information to convert a NIDD Submit
Request into an SCS specific NIDD Request

- Such context information should be configured prior to operations, it

is outside 3GPP scope.

Referring to the embodiment illustrated in figure 4, a sequence of flows
may comprise following steps:

In Step1 the device (UE) may register to the Service Capability Server (SCS1
in this case) using a regular IP based bearer. It will create the resources needed to
report data such as measurements, or create the resouces to receive commands
(those are known as container resources in oneM2M).The UE may indicate that it will
operate under small data (e.g. for reporting measurements).

In Step2 the SCS may install in the IWK-SCS (piece of software which may
be colocated with the SCEF) a context information needed to ensure conversion can
take place for both upstream and backstream packets. In other words, the SCS
configures the IWK-SCS to perform such conversion (or translation).

In Step3 the IWK-SCS may make conversion between the NIDD submit
Request (that will also be called more simply NIDD Request) received by the SCEF for
the Mobile Originated MO case, respectively sent by the SCEF for the Mobile
Terminated MT case), and the SCS specific NIDD Request (that will also be called
M2M NIDD Request (e.g. oneM2M NIDD Request, or LWMZ2M NIDD Request) sent
by the IWK-SCS for the MO case, resepctively received by the IWK-SCS for the MT

case.
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As illustrated in figure 5, the NIDD Request payload may contain IMSI and
EBI (3GPP specific information) and an application level payload (generated by the
UE, e.g. a temperature measurement as illustrated in the example of figure 5).

Referring to the embodiment illustrated in figure 5:

The NIDD Request payload may contain information (that will also be
called interworking information), e.g. two bytes of the NIDD Submit Request
payload may be provided, containing:

- 1 byte of Command (C) may be assigned to indicate command identified,

10 which needs to be executed at the SCS (e.g. C=Create in oneM2M case,
C=POST in LWM2M case).

- 1 byte of URI Tag (T) may allow to identify the context needed to convert to
oneM2M/LWM2M specific NIDD Request. After a UE registered, a
specified UE Tag table may be created for the UE. The resource type of

15 this UE can be recorded in this UE Tag table.

Those two fields may be considered as part of the payload, therefore
not interpreted by the 3GPP core network element but only interpreted by the
IWK-SCS function.

20 An example of context information that is installed in the IWK-SCS
function (e.g. as described in above-mentioned step 2 by the SCS) is illustrated in
figure 6 for the oneM2M case. The context information may contain one or more

of following information.
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The External Identifier (Ext-Id) may refer to user identity used by the SCS. A
subscription associated to an IMSI may have one or several External Identifiers. The
SCEF can map the External Identifier to the IMSI contained in a NIDD Request
payload, or vice versa. The example of two Ext-Ids (e.g. noted "1” and "2") is
illustrated in figure 6.

The URI tag may correspond to the tag transported in the NIDD Request.
The IWK-SCS function may use the URI tag to translate into a Resource Address (or
resource URI) used afterwards in the NIDD Request generated towards the
oneM2M/LWM2M server. For example, as illustrated in figure , URI tag 1 may be
associated with a container containing a temperature measurement (resource
address noted for example /CSE/TempContainerl for Ext-ID "1”) , URI tag 2 may be
associated with a container containing a humidity measurement (resource address
noted for example /CSE/HumidityContainerl for Ext-ID “1"), URI tag 3 may be
associated with a container containing a luminosity measurement (resource address
noted for example /CSE/LuminosityContainerl for Ext-ID "1").

The Header Info may comprise information such as HTTP header info, XML
or Json reps, generally used for exchange of messages for data manipulation in a

standardized resource structure.

In case the NIDD Submit Request indicates the need for an
acknowledgment, the IWK-SCS should send such an acknowledgment as NIDD

Submit Response.

An example of a complete message flow with an optional

acknowledgement, for the oneM2M case, is depicted in figure 7
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Figure 7 shows, by way of example, a NIDD Request containing a payload
as illustrated in the example of figure 5.

Figure 7 also shows, by way of example, conversion (or translation) of this
NIDD request into a oneM2M NIDD Request (using context information as
illustrated in the example of figure 6).

Figure 7 also shows, by way of example, an acknowledgement (or response

to the request).

Figures 8, 9 are similar to figures 6, 7, except that they relate to the LWM2M

case instead of the oneM2M case.

Various aspects and/or embodiments of the invention include (though not

being limited to) following aspects and/or embodiments.

Some aspects are related to a User Equipment UE.

Various embodiments are provided, including (though not being limited
to) following embodiments, which may be taken alone or in combination, according
to various combinations.

In an embodiment, said User Equipment is configured to:

- add to M2M application data to be delivered towards a M2M SCS via a
SCEF, interworking information allowing an Interworking Function associated with
the SCEF to translate a NIDD Request for delivery of said M2M application data,
received by the SCEF, into a request referred to as M2M NIDD Request enabling a
M2M application entity in the UE to use services provided by a M2M application
services entity in the M2M SCS, sent by said Interworking Function.

In an embodiment:

- said interworking information includes first interworking information
allowing to identify context information needed for said translation.

In an embodiment:
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- said interworking information includes second interworking information
indicating a type of operation to be executed on said M2M application data.

In an embodiment, said User Equipment is configured to:

- add said interworking information to said M2M application data, in a NAS

PDU.

In an embodiment, said User Equipment is configured to:

- receive said context information at configuration, such as at registration of
the UE to services provided by the application services entity,

- associate to said context information, first interworking information
allowing said Interworking Function to identify said context information.

In an embodiment, said User Equipment is configured to:

- indicate, such as at configuration, such as at registration of the UE to
services provided by the application services entity, that the UE will operate in a

mode requiring said translation.

Other aspects are related to an Interworking Function associated with a
SCEF.

Various embodiments are provided, including (though not being limited to)
following embodiments, which may be taken alone or in combination, according to
various combinations.

In an embodiment, said Interworking Function is configured to perform at
least one of:

- translate a NIDD Request for delivery of M2M application data from a UE
towards a M2M SCS, received at the SCEF, into a request referred to as M2M NIDD
Request for enabling a M2M application entity in the UE to use services provided by
a M2M application services entity in the M2M SCS, sent by said Interworking
Function,

- translate a request referred to as M2M NIDD Request for enabling a M2M

application services entity in the M2M SCS to communicate with an application
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entity in a UE, received by said Interworking Function, into a NIDD Request for
delivery of M2M application data from the M2M SCS towards the UE, sent by the
SCEF.

In an embodiment, said Interworking Function is configured to:

- perform said translation based on context information installed in said
Interworking Function.

In an embodiment, said Interworking Function is configured to:

- receive said context information at configuration, such as at registration of
the UE to services provided by the M2M application services entity.

In an embodiment, said Interworking Function is configured to:

- associate said context information to first interworking information used
in a received NIDD Request to identify context information needed for translation of
said NIDD Request.

In an embodiment, said Interworking Function is configured to:

- identify context information needed for translation of a received NIDD
Request, based on said first interworking information contained in said NIDD
Request.

In an embodiment, said Interworking Function is configured to:

- perform translation of a received NIDD Request, using second
interworking information provided in said received NIDD Request to indicate a type
of operation to be executed on the M2M application data contained in said received

NIDD Request.

Other aspects are related to a Services Capability Server SCS.

Various embodiments are provided, including (though not being limited to)
following embodiments, which may be taken alone or in combination, according to
various combinations.

In an embodiment, said Services Capability Server SCS is configured to:

- provide to an Interworking Function associated with a SCEF, context

information allowing at least one of:
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- - translate a NIDD Request for delivery of M2M application data from a UE
towards a M2M SCS, received at the SCEF, into a request referred to as M2M NIDD
Request for enabling a M2M application entity in the UE to use services provided by
a M2M application services entity in the M2M SCS, sent by said Interworking
Function,

- - translate a request referred to as M2M NIDD Request for enabling a
M2M application services entity in the M2M SCS to communicate with an
application entity in a UE, received by said Interworking Function, into a NIDD
Request for delivery of M2M application data from the M2M SCS towards the UE,
sent by the SCEF.

In an embodiment, said Services Capability Server SCS is configured to:

- provide said context information at configuration, such as at registration
of the UE to services provided by the M2M application services entity.

In an embodiment, said Services Capability Server SCS is configured to:

- provide said context information upon reception of an indication that the

UE will operate in a mode requiring said translation.

Other aspects are related to a Service Capability Exposure Function SCEF.

Various embodiments are provided, including (though not being limited to)
following embodiments, which may be taken alone or in combination, according to
various combinations.

In an embodiment, said Service Capability Exposure Function SCEF is
configured to:

- provide to an Interworking Function IWK-SCS associated with the SCEF,
information allowing the IWK-SCS to perform at least one of:

- - translate a NIDD Request for delivery of M2M application data from a UE
towards a M2M SCS, received at the SCEF, into a request referred to as M2M NIDD
Request for enabling a M2M application entity in the UE to use services provided by
a M2M application services entity in the M2M SCS, sent by said Interworking

Function,
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- - translate a request referred to as M2M NIDD Request for enabling a
M2M application services entity in the M2M SCS to communicate with an
application entity in a UE, received by said Interworking Function, into a NIDD
Request for delivery of M2M application data from the M2M SCS towards the UE,
sent by the SCEF.

In an embodiment:

- said information include information related to a mapping between an

IMSI and an External Identifier.

Other aspects are related to a method for integration of M2M application
data delivery via a SCEF, with a M2M service layer architecture, said method
comprising at least one step performed by at least one of thus configured entities,
such as (although not limited to): User Equipment, Interworking Function, Services

Capability Server, Service Capability Exposure Function.

A person of skill in the art would readily recognize that steps of various
above-described methods can be performed by programmed computers. Herein,
some embodiments are also intended to cover program storage devices, e.g., digital
data storage media, which are machine or computer readable and encode machine-
executable or computer-executable programs of instructions, wherein said
instructions perform some or all of the steps of said above-described methods. The
program storage devices may be, e.g., digital memories, magnetic storage media
such as a magnetic disks and magnetic tapes, hard drives, or optically readable
digital data storage media. The embodiments are also intended to cover computers

programmed to perform said steps of the above-described methods.
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CLAIMS

1. A User Equipment UE, configured to:

- add to M2M application data to be delivered towards a M2M SCS via a
SCEF, interworking information allowing an Interworking Function associated with
the SCEF to translate a NIDD Request for delivery of said M2M application data,
received by the SCEF, into a request referred to as M2M NIDD Request enabling a
M2M application entity in the UE to use services provided by a M2M application

services entity in the M2M SCS, sent by said Interworking Function.

2. A User Equipment according to claim 1, wherein:
- said interworking information includes first interworking information

allowing to identify context information needed for said translation.

3. A User Equipment according to claim 1 or 2, wherein:
- said interworking information includes second interworking information

indicating a type of operation to be executed on said M2M application data.

4. A User Equipment according to any of claims 1 to 3, configured to:
- add said interworking information to said M2M application data, in a NAS

PDU.

5. A User Equipment according to any of claims 2 to 4, configured to:

- receive said context information at configuration, such as at registration of
the UE to services provided by the application services entity,

- associate to said context information, first interworking information

allowing said Interworking Function to identify said context information.

6. A User Equipment according to any of claims 1 to 5, configured to:
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- indicate, such as at configuration, such as at registration of the UE to
services provided by the application services entity, that the UE will operate in a

mode requiring said translation.

7. An Interworking Function associated with a SCEF, configured to perform
at least one of:

- translate a NIDD Request for delivery of M2M application data from a UE
towards a M2M SCS, received at the SCEF, into a request referred to as M2M NIDD
Request for enabling a M2M application entity in the UE to use services provided by
a M2M application services entity in the M2M SCS, sent by said Interworking
Function,

- translate a request referred to as M2M NIDD Request for enabling a M2M
application services entity in the M2M SCS to communicate with an application
entity in a UE, received by said Interworking Function, into a NIDD Request for
delivery of M2M application data from the M2M SCS towards the UE, sent by the
SCEF.

8. An Interworking Function according to claim 7, configured to:
- perform said translation based on context information installed in said

Interworking Function.

9. An Interworking Function according to claim 8, configured to:
- receive said context information at configuration, such as at registration of

the UE to services provided by the M2M application services entity.

10. An Interworking Function according to claim 8 or 9, configured to:
- associate said context information to first interworking information used
in a received NIDD Request to identify context information needed for translation of

said NIDD Request.
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11. An Interworking Function according to claim 10, configured to:
- identify context information needed for translation of a received NIDD
Request, based on said first interworking information contained in said NIDD

Request.

12. An Interworking Function according to any of claims 7 to 11, configured
to:

- perform translation of a received NIDD Request, using second
interworking information provided in said received NIDD Request to indicate a type
of operation to be executed on the M2M application data contained in said received

NIDD Request.

13. A M2M Services Capability Server, configured to:

- provide to an Interworking Function associated with a SCEF, context
information allowing at least one of:

- - translate a NIDD Request for delivery of M2M application data from a UE
towards a M2M SCS, received at the SCEF, into a request referred to as M2M NIDD
Request for enabling a M2M application entity in the UE to use services provided by
a M2M application services entity in the M2M SCS, sent by said Interworking
Function,

- - translate a request referred to as M2M NIDD Request for enabling a
M2M application services entity in the M2M SCS to communicate with an
application entity in a UE, received by said Interworking Function, into a NIDD
Request for delivery of M2M application data from the M2M SCS towards the UE,
sent by the SCEF.

14. A M2M Services Capability Server according to claim 13, configured to:
- provide said context information at configuration, such as at registration

of the UE to services provided by the M2M application services entity.
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15. A M2M Services Capability Server according to claim 13 or 14,
configured to:
- provide said context information upon reception of an indication that the

UE will operate in a mode requiring said translation.

16. A Service Capability Exposure Function SCEF, configured to:

- provide to an Interworking Function IWK-SCS associated with the SCEF,
information allowing the IWK-SCS to perform at least one of:

- - translate a NIDD Request for delivery of M2M application data from a UE
towards a M2M SCS, received at the SCEF, into a request referred to as M2M NIDD
Request for enabling a M2M application entity in the UE to use services provided by
a M2M application services entity in the M2M SCS, sent by said Interworking
Function,

- - translate a request referred to as M2M NIDD Request for enabling a
M2M application services entity in the M2M SCS to communicate with an
application entity in a UE, received by said Interworking Function, into a NIDD
Request for delivery of M2M application data from the M2M SCS towards the UE,
sent by the SCEF.

17. A Service Capability Exposure Function SCEF, wherein:
- said information include information related to a mapping between an

IMSI and an External Identifier.

18. A method for integration of M2M application data delivery via a SCEF,
with a M2M service layer architecture, said method including at least one step
performed by at least one of: a User Equipment UE according to any of claims 1 to 6,
an Interworking Function according to any of claims 7 to 12, a Services Capability
Server according to any of claims 13 to 15, a Service Capability Exposure Function

SCEF according to any of claims 16 or 17.



PCT/EP2017/075705

WO 2018/069259

PSS fenened mo-s-dI

MD-S
@ + @ 18P O P AH NSDS
@ [8PON 109110
INN
@ 18POW 108.1pU} .+.
sOS| IS pe==
(sv) 198/15
PEVSEIN “ [elTE
uojied)ddy MD-d
/NSOD
_Ow_\_o
(59) T BY | m—p
JETVE]S F————— [
uojied)ddy
e L |
Auligede) 1 | EERE _F
1 * "\,
SIS 95 ] [
_ _
_ _
e _
4L || MmN | |
foreeeeg |
wos -'.ah g
mo\E.K. PO
ugs rd 4
VvV } 190 pL POS =t
fo===be===<| SSH
JLN /402 3
ISAMI iU
INS i /SO
sws]

uoneolddy
INOLW

asueldisesn
sue(d |0J1U0D

T° 914

1/7



PCT/EP2017/075705

WO 2018/069259

usas

LSIS

< 3sanbay AAIN "€

SV
/SDS

130S

130S-IMI

SNINVOY

€ 'Old

¢ 'Ol

e1eq dI-uou QN T

NSOS
JANIN

an

2/7



PCT/EP2017/075705

¥ "Old

[z INENaun) 1senbol dOINOYbads S ¢

UOISIAAUO) "2 {peojARd ‘183 'ISiAl) 35anbay BWGNS AGIN 'L

B an £ dazg

WO 2018/069259

{s3uatiainteaw Buniodal 1ol B 9] eiep jlelus Japun sieiadb M )l eyl sajeaiplian 7
[WZaus pue W 2WM ] Yiog) Jeieaq di deinBal Buisn Buiddesisivog/uonensided pouy L

1525 - MO-d n

)

A
=

3/7



PCT/EP2017/075705

WO 2018/069259

9 'Old

U

EITRSTES R0 BECHETE o

UYWAY d=UeDs

<, S01000id B I0 W TS U0 MO, = LT SULE UID IR

SHERZ [INZIX . &
PAL WK+ B -W WS panonedRlde s 04 L -usiuo D wisloydwin a5,/ |
beE B Tyes Ul UBUO-WEVX
aa0E WO Ispand uuydiy nsod

liaue |
U AIpInE/ 5y,

SS3.ppy |
ojul lapeay 331nosay |

S "Old

(L) 8eL1yn (D)puewwo)

v 193 “ISINI

Pp—

4/7



PCT/EP2017/075705

WO 2018/069259

THXRAF & -WZme s pus/uoryentTdde uﬁﬁhﬁagﬁﬁaﬁewa
GFLBALFAE~-UWID/ 950 -UW/ TUDTY euo TR Usgte)
ShEFa/esoum TY-NEM-X

o0 - oSE-FIM-X

BRIELID FOT

LSl

CUTD P
crun /e urerd/pregaguns
CUDD /H>SUTDTED PEouons

< gTosoyerd/ o /Bro mraouo M/ /A3, =NTE T SUTER WD W

GYERET 1E-HIW-K
@nguﬁﬁx+m$ynamgﬁﬂg.ﬁﬁ?xﬂﬁﬁ&@ﬁﬁa&&% s sdAr - gusluen
T aubTTa/ess-ut/ (uThTAO-HIN-%
neog wos - zepracsd ey 2 dyny uson

T H\m&?m —Lmﬁmmwcn.U&Em.—L_mmUx LSO

mmUm

LSOS

NI

57



PCT/EP2017/075705

WO 2018/069259

8 "Old

<1sirpojurdays

<Ajipyeas
<ol ANdes =00 0050160/ LT <owl | Andias
SFUWLTHESE 000060182 -60-2L 0T <3Lu e} 5
«fupiess
LRAINOE LLOSUSS U0 1Sa g MR NN0E s
<, | sulsgeduogeaunwidodeleUnses LW BWo wn_=dasupus o das
<4 B-440. =0upoous O L. cUsISion UKL

. glosuas;uny/

Z4osuUss /Ny,

Liosuss/winy/

Q7 LOIEA IR mg@mcmm\,ﬁgmwx
vuuu ygbususiueny

jnuoieodde jdadsy

WD 2 iR Aoud UL 15O

w ZA05U wm\.&rﬁ@u{

sdal uosr

.

e

hxsaos ysigers

ojul SSaJppy
19peay  224nosay

3e1 pin

6/7



PCT/EP2017/075705

WO 2018/069259

«3eTgogut. daf>
SPENESINOE DT £ | ONL 04 LA /S0 ) B O R UM LWL SAUOD 18 pracsd Uiy Ay U< TEn 25 Inosa Ty
<RITPTTEA S
CBUTIATTANS /200 §0 6 JIE =60~ L L0 AT LAY Tdxan
BT EAARRE /200 00 AL E- 60T THECBUTL] TR B
<hyrprTeas
e Inet /] tesuss fdusy fuss  jeey /i3 jyLasgnosy
TEARYHUT YRR Tux Tews Tuln, =S TEuTux ogut i dox
o B=ALN, =EUTPOSUS (" T, =USTEIDA TUHE>
wwe yIBusI-qusiued
e uoriEayTdds =dig-susiuco
L0 00/ L As e edu ogeoUnEWo Wwo D sapinosd Uy diy cusTREROT
ST0Z 60 LZ S 93FQ
FORTRAD T[0T T TfaL&H

=, 1 slEayeds

Z3eToguT i dn s
“ARTRTTEAS >
<BUTIATTARS />0 0 00 GOREF~E 0~ TODS BT LATTDim>
BUTLIARIE S =00 100 6 OLEE- 60~ TOZ<BRTLI IR 8>
<A IPTTEAR

(p3ea3 Loz)peopied 193 ISK

N

6 "Old

<E3INOE />TIosuss dusy Azon 3883 // td3IU<aDINGES

€, T - SuTa s edus T e TUNLe D Ty de B 3 BB 1 TWK L ve uxn, =do sutis orur: don
<L, -250. =BUuTpoDUs £’ T . SUSTEIBA TUDNLM

07T TUSTEIaN=-THIH

uuEy Y S e - e ues

Tux fustiesyrdde adaooy

WD LIPLMT 3 S0l

T T/835H o L assuelleduo e uniwe 3/uos Japnaid- ulr 5508

¢SOS

g

dWW

an

717



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2017/075705

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO4w4/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HOAW

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X INTERDIGITAL ET AL:
"TS-0026 secb sec6.1",

ONEMZM

vol. WG2 - Architecture, ARC
9 October 2016 (2016-10-09),
XP084018783,

Retrieved from the Internet:
URL:URL =

D=18948

[retrieved on 2016-10-09]
pages 12-15
figures 6.1.1.2.2-1
figures 6.1.1.2.3-1

ARC-2016-0439-TS-0026_SEC5 SEC6 1.DOC,

pages 1-16,

http://member.onem2m.org/Application/docum
entapp/downloadimmediate/default.aspx?docl

1-18

_/__

Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

24 October 2017

Date of mailing of the international search report

03/11/2017

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Pando1fi, Alessandra

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2017/075705

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

WEIXIANG SHAO ET AL: "3GPP_Rel13_IwWK",
TR-0024-3GPP_REL13_IWK-VO 4~0.DOC, ONEM2M

vol. Work Programme, Work Progr, no.
version = v0.4.0

7 June 2016 (2016-06-07), pages 1-50,
XP084017288,

Retrieved from the Internet:

URL:URL =
http://member.onem2m.org/Application/docum
entapp/downloadimmediate/default.aspx?docl
D=17571

[retrieved on 2016-06-07]

abstract

pages 1-49

1-18

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - wo-search-report
	Page 31 - wo-search-report

