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NID FOR MB SESSION ID FOR 5MBS

Technical Field

The present disclosure relates to Multicast/Broadcast Service (MBS) in a cellular communications system.

Background

Multicast Broadcast Service (MBS) in Evolved Packet System (EPS) and in Fifth Generation System (5GS)
Third Generation Partnership Project (3GPP) previously developed the Multicast/Broadcast Multimedia
Subsystem (MBMS) (see 3GPP TS 23.246 v16.1.0) for Third Generation (3G) and Fourth Generation (4G) networks
for video multicast/broadcasting and streaming services and later introduced the evolved MBMS (eMBMS) for the
Evolved Packet System (EPS). In Release 13 and Release 14, the MBMS system has been updated to support new
services such as Public Safety, Cellular Internet of Things (CloT), and Vehicle to everything (V2X).
In Release 17, Multicast / Broadcast services (MBSs) are studied in different 3GPP work groups (study still
ongoing), and the study results from 3GPP SA2 are documented in 3GPP Technical Report (TR) 23.757 V1.2.0.

Multicast communication and Broadcast communication in 5GS
TR 23.757 defines the following:
Broadcast communication service: A communication service in which the same service and
the same specific content data are provided simultaneously to all UEs in a geographical area
(i.e., all UEs in the broadcast coverage area are authorized to receive the data).
Multicast communication service: A communication service in which the same service and
the same gpecific content data are provided simultaneously to a dedicated set of UEs (i.e., not

all UEs in the multicast coverage are authorized to receive the data).

MBS Session ID for broadcast communication and multicast communication in 5GS
MBS session ID is used to identify an MBS Session in 5GS. In TR 23.757 V.1.2.0, it states:

eeswersere START EXCERPT FROM 3GPP TR 23,757 *+etsweess

- For MBS session management the following conclusions are reached as baseline for normative work:

- The MBS session is identified throughout the 5G system transport on external interface towards AF and
between AF and UE, and towards the UE with an MBS Session ID.

- MBS Session ID may have the following types: TMGI (MBS broadcast and mulficast Session), source
specific IP multicast address (MBS multicast Session).

- For MBS multicast Session, source specific IP multicast address can be assigned by 5GC or external
network.
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- TMGI definition is updated for 5G MBS to be able to identify the MBS session when used for the Multicast
Session Context and fo identify the MBS service when used for the Multicast service context. (see Figure
8.2.2.2-1).

Editor's note:  How TMGI can identify MBS sessions/services in an SNPN and how to signal this efficiently
need coordination with F'S_eNPN.

- The UE shall be able to obtain at least one MBS Session ID via MBS service announcement.

eeswesssre END EXCERPT FROM 3GPP TR 23,757 *eswess

Figure 1

TMGI (Temporary Mobile Group Identity)
As specified in 3GPP Technical Specification (TS) 23.003, TMGI consists of MBMS Service ID and Public
Land Mobile Network (PLMN) identity (ID) (PLMN ID) (=Mobile Country Code (MCC) and Mobile Network Code (MNC))

as shown in Figure 1.
TMGl is unique within a public network which is represented by PLMN ID.

SNPN (Standalone Non-Public Network)
Per 3GPP TS 23.501, SNPN is identified by combination of PLMN ID and NID, see excerpt below from v16.6.0:

Frosmossx START EXCERPT FROM 3GPP TS 23,501 *rawwsws
5.30.2 Stand-alone non-public networks

5.30.2.1 Identifiers
The combination of a PLMN ID and Network identifier (NID) identifies an SNPN.

eeswerssre END EXCERPT FROM 3GPP TS 23,501 v+

Summary

For Standalone Non-Public Network (SNPN), the same Public Land Mobile Network (PLMN) identity (ID) may
be shared by different SNPNs. As a result, with only PLMN ID included in the Multicast/Broadcast Service (MBS)
Session ID, the uniqueness of Temporary Mobile Group Identity (TMGI) cannot be ensured. In the case of Multi-
Operator Core Network (MOCN) deployment for SNPN where the radio access network (RAN) is shared by multiple
SNPNs, the same TMGI may be used for different MBS sessions belonging to different SNPNs, which is problematic.

Embodiments are disclosed herein that introduce a Network Identifier (NID) to work together with MBS session
ID, which consists of PLMN ID and Service ID, to uniquely identity an MBS session. This is particularly beneficial in
the case of multiple SNPNs sharing a single MOCN.

Embodiments of a method performed by a network node of a cellular communications system are disclosed.

In one embodiment, a method performed by a network node of a cellular communications system comprises obtaining

2
SUBSTITUTE SHEET (RULE 26)



WO 2022/157069 PCT/EP2022/050651

a network identifier (NID) associated to a standalone non-public network (SNPN) and utilizing the NID together with
one or more identifiers (e.g., MBS session ID) to uniquely identify an MBS session associated to the SNPN. In this
manner, the MBS session can be uniquely identified even in the case of a multiple SNPNs sharing a MOCN.

In one embodiment, the one or more identifiers comprise a PLMN ID and a Multicast/Broadcast Multimedia
Subsystem (MBMS) Service ID. In one embodiment, utilizing the NID together with the one or more identifiers
comprises utilizing a MBS session |ID that comprises the NID, the PLMN ID, and the MBMS Service ID.

In one embodiment, the one or more identifiers comprise MBS session ID that comprises a PLMN ID and a
MBMS Service ID. In one embodiment, utilizing the NID together with the one or more identifiers comprises utilizing
the NID together with the MBS session ID, where the NID and the MBS session ID are separate identifiers.

In one embodiment, the PLMN ID is associated to the SNPN. In one embodiment, the MBMS Service ID is
associated to the MBS session.

In one embodiment, the network node is a network node that implements a network function (NF) in a core
network of the cellular communications system. In one embodiment, utilizing the NID together with the one or more
identifiers comprises sending a message to either another NF in the core network or to one or more network nodes in
a RAN of the cellular communications system, the message comprising either: (a) the NID and the one or more
identifiers (e.g., conventional MBS Session ID including PLMN ID and MBMS Service ID) or (b) a new MBS Session ID
that comprises the NID and the one or more identifiers (e.g., PLMN ID and MBMS Service ID). In one embodiment,
obtaining the NID comprises receiving the NID from an Application Function (AF) directly or indirectly via one or more
other NFs in the core network. In one embodiment, obtaining the NID comprises allocating the NID.

In one embodiment, the NF is a Network Exposure Function (NEF). In one embodiment, obtaining the NID
comprises receiving arequest from an AF, wherein the request comprises the NID. In another embodiment, the method
further comprises receiving a request from an AF, wherein obtaining the NID comprises obtaining the NID, wherein the
NID is allocated by the NEF or another NF in the core network. In one embodiment, the request is a request to allocate
an MBS Session ID for the MBS session. In one embodiment, utilizing the NID together with the one or more identifiers
to uniquely identify the MBS session comprises sending a response to the AF (312), the response comprising the NID
and an MBS Session ID allocated for the MBS session. In another embodiment, the request is a request to allocate an
MBS Session ID for the MBS session and to activate an MBS bearer for the MBS session.

In one embodiment, the NF is a Multicast/Broadcast Session Management Function (MB-SMF). In one
embodiment, obtaining the NID comprises receiving a request from a Network Exposure Function (NEF) or an MBS
control Function (MBSF), wherein the request comprises either: (a) the NID and an MBS Session ID of the MBS session
or (b) a new MBS Session ID of the MBS session, the hew MBS Session ID comprising the NID, a PLMN ID, and a
MBMS Service ID that together uniquely identify the MBS session. |In one embodiment, the request is an MBS session
start request. In one embodiment, utilizing the NID together with the one or more identifiers to uniquely identify the
MBS session comprises sending one or more messages to one or more other NFs in the core network in association
with staring the MBS session, the one or more messages comprising either: (a) the NID and the MBS Session ID of the
MBS session or (b) the new MBS Session ID of the MBS session, the new MBS Session ID comprising the NID, the
PLMN ID, and the MBMS Service ID that together uniquely identify the MBS session.
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In one embodiment, the NF is an Access and Mobility Management Function (AMF). In one embodiment,
obtaining the NID comprises receiving an MBS session start request from another NF function in the core network,
wherein the MBS session start request comprises either: (a) the NID and an MBS Session ID of the MBS session or
(b) anew MBS Session ID of the MBS session, the new MBS Session ID comprising the NID, aPLMN ID, and a MBMS
Service ID that together uniquely identify the MBS session. In one embodiment, utilizing the NID together with the one
or more identifiers to uniquely identify the MBS session comprises sending a request to setup resources for the MBS
session to one or more network nodes in the RAN of the cellular communications system, request comprising either:
(a) the NID and the MBS Session ID of the MBS session or (b) the new MBS Session ID of the MBS session, the hew
MBS Session ID comprising the NID, the PLMN ID, and the MBMS Service ID that together uniquely identify the MBS
session.

In one embodiment, the NF is a Session Management Function (SMF). In one embodiment, obtaining the
NID comprises receiving an MBS session start request from another NF function in the core network, wherein the MBS
session start request comprises either: (a) the NID and an MBS Session ID of the MBS session or (b) a new MBS
Session ID of the MBS session, the new MBS Session ID comprising the NID, a PLMN ID, and a MBMS Service ID
that together uniquely identify the MBS session. In one embodiment, utilizing the NID together with the one or more
identifiers to uniquely identify the MBS session comprises sending a request to setup resources for the MBS session
towards one or more network nodes in the RAN of the cellular communications system, request comprising either; (a)
the NID and the MBS Session ID of the MBS session or (b) the new MBS Session ID of the MBS session, the new MBS
Session ID comprising the NID, the PLMN ID, and the MBMS Service ID that together uniquely identify the MBS
session.

In one embodiment, the network node is a network node in a radio access network (RAN) of the cellular
communications system. In one embodiment, obtaining the NID comprises receiving a request from a NF in the core
network of the cellular communications system, the request being a request to setup resources for the MBS session,
wherein the request comprises either: (a) the NID and an MBS Session ID of the MBS session or (b) a new MBS
Session ID of the MBS session, the new MBS Session ID comprising the NID, a PLMN ID, and a MBMS Service ID
that together uniquely identify the MBS session. In one embodiment, utilizing the NID together with the one or more
identifiers to uniquely identify the MBS session comprises advertising the MBS session using either: (a) the NID and
an MBS Session ID of the MBS session or (b) the new MBS Session ID of the MBS session. In one embodiment,
utilizing the NID together with the one or more identifiers to uniquely identify the MBS session comprises broadcasting
system information comprising either; (a) the NID and an MBS Session ID of the MBS session or (b) the hew MBS
Session ID of the MBS session. In one embodiment, utilizing the NID together with the one or more identifiers to
uniquely identify the MBS session comprises performing point-to-point (PTP) or point-to-multipoint (PTM) establishment
and delivery using either: (a) the NID and an MBS Session ID of the MBS session or (b) the new MBS Session ID of
the MBS session.

Corresponding embodiment of a network node are also disclosed. In one embodiment, a network node for a
cellular communications system is adapted to obtain a NID associated to a SNPN and utilize the NID together with one

or more identifiers (e.g., MBS session ID) to uniquely identify an MBS session.
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In one embodiment, a network node for a cellular communications system comprises processing circuitry
configured to cause the network node to obtain a NID associated to a SNPN and utilize the NID together with one or

more identifiers (e.g., MBS session ID) to uniquely identify an MBS session.

Brief Description of the Drawings

The accompanying drawing figures incorporated in and forming a part of this specification illustrate several aspects of

the disclosure, and together with the description serve to explain the principles of the disclosure.

Figure 1 illustrates the structure of a Temporary Mobile Group Identity (TMGI) in a Third Generation Partnership
Project (3GPP) system;

Figure 2 illustrates one example of a cellular communications system in which embodiments of the present
disclosure may be implemented;

Figures 3 and 4 illustrate example embodiments in which the cellular communication system of Figure 2 is a Fifth
Generation (5G) System (5GS);

Figure 5 illustrates an example procedure in which a Network Identifier (NID) is used together with one or more
other identifiers to uniquely identify a Multicast/Broadcast Service (MBS) session in accordance with one
embodiment of the present disclosure;

Figures 6A and 6B illustrate an example procedure in which a NID is used together with one or more other identifiers
to uniquely identify an MBS session in accordance with another embodiment of the present disclosure;

Figure 7 is a flow chart that illustrates the operation of a network node in accordance with one embodiment of the
present disclosure;

Figure 8 is a schematic block diagram of a network node according to some embodiments of the present
disclosure;

Figure 9 is a schematic block diagram that illustrates a virtualized embodiment of the network node of Figure 8
according to some embodiments of the present disclosure;

Figure 10  is a schematic block diagram of the network node of Figure 8 according to some other embodiments of
the present disclosure;

Figure 11  is a schematic block diagram of a User Equipment device (UE) according to some embodiments of the
present disclosure; and

Figure 12 is a schematic block diagram of the UE of Figure 11 according to some other embodiments of the present

disclosure.

Detailed Description

The embodiments set forth below represent information to enable those skilled in the art to practice the
embodiments and illustrate the best mode of practicing the embodiments. Upon reading the following description in

light of the accompanying drawing figures, those skilled in the art will understand the concepts of the disclosure and
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will recognize applications of these concepts not particularly addressed herein. It should be understood that these
concepts and applications fall within the scope of the disclosure.

Radio Node: As used herein, a ‘radio node’ is either a radio access node or a wireless communication
device.

Radio Access Node: As used herein, a “radio access node” or “radio network node” or “radio access network
node” is any node in a Radio Access Network (RAN) of a cellular communications network that operates to wirelessly
transmit and/or receive signals. Some examples of a radio access node include, but are not limited to, a base station
(e.g., a New Radio (NR) base station (gNB) in a Third Generation Partnership Project (3GPP) Fifth Generation (5G)
NR network or an enhanced or evolved Node B (eNB) in a 3GPP Long Term Evolution (LTE) network), a high-power
or macro base station, a low-power base station (e.g., a micro base station, a pico base station, a home eNB, or the
like), a relay node, a network node that implements part of the functionality of a base station or a network node that
implements a gNB Distributed Unit (gNB-DU)) or a network node that implements part of the functionality of some other
type of radio access node.

Core Network Node: As used herein, a “core network node” is any type of node in a core network or any
node that implements a core network function. Some examples of a core network node include, e.g., a Mobility
Management Entity (MME), a Packet Data Network Gateway (P-GW), a Service Capability Exposure Function (SCEF),
a Home Subscriber Server (HSS), or the like. Some other examples of a core network node include a node
implementing an Access and Mobility Function (AMF), a User Plane Function (UPF), a Session Management Function
(SMF), an Authentication Server Function (AUSF), a Network Slice Selection Function (NSSF), a Network Exposure
Function (NEF), a Network Function (NF) Repository Function (NRF), a Policy Control Function (PCF), a Unified Data
Management (UDM), or the like.

Communication Device: As used herein, a “communication device” is any type of device that has access to
an access network. Some examples of a communication device include, but are not limited to: mobile phone, smart
phone, sensor device, meter, vehicle, household appliance, medical appliance, media player, camera, or any type of
consumer electronic, for instance, but not limited to, a television, radio, lighting arrangement, tablet computer, laptop,
or Personal Computer (PC). The communication device may be a portable, hand-held, computer-comprised, or vehicle-
mounted mobile device, enabled to communicate voice and/or data via a wireless or wireline connection.

Wireless Communication Device: One type of communication device is a wireless communication device,
which may be any type of wireless device that has access to (i.e., is served by) a wireless network (e.g., a cellular
network). Some examples of a wireless communication device include, but are not limited to: a User Equipment device
(UE) in a 3GPP network, a Machine Type Communication (MTC) device, and an Internet of Things (loT) device. Such
wireless communication devices may be, or may be integrated into, a mobile phone, smart phone, sensor device, meter,
vehicle, household appliance, medical appliance, media player, camera, or any type of consumer electronic, for
instance, but not limited to, a television, radio, lighting arrangement, tablet computer, laptop, or PC. The wireless
communication device may be a portable, hand-held, computer-comprised, or vehicle-mounted mobile device, enabled

to communicate voice and/or data via a wireless connection.

6
SUBSTITUTE SHEET (RULE 26)



WO 2022/157069 PCT/EP2022/050651

Network Node: As used herein, a “network node” is any node that is either part of the RAN or the core
network of a cellular communications network/system.

Note that the description given herein focuses on a 3GPP cellular communications system and, as such, 3GPP
terminology or terminology similar to 3GPP terminology is oftentimes used. However, the concepts disclosed herein
are not limited to a 3GPP system.

Note that, in the description herein, reference may be made to the term “cell”; however, particularly with respect
to 5G NR concepts, beams may be used instead of cells and, as such, itisimportant to note that the concepts described
herein are equally applicable to both cells and beams.

For Standalone Non-Public Network (SNPN), the same Public Land Mobile Network (PLMN) identity (ID) may
be shared by different SNPNs. As a result, with only PLMN ID included in the Multicast/Broadcast Service (MBS)
Session ID, the uniqueness of Temporary Mobile Group Identity (TMGI) cannot be ensured. In the case of Multi-
Operator Core Network (MOCN) deployment for SNPN where the radio access network (RAN) is shared by multiple
SNPNSs, the same TMGI may be used for different MBS sessions belonging to different SNPNs, which is problematic.

Embodiments are disclosed herein that introduce a Network Identifier (NID) to work together with MBS session
ID, which consists of PLMN ID and Service ID. In one embodiment, this is done by defining a new MBS session ID that
is a combination of the NID and conventional MBS session ID (i.e., NID + PLMN ID + Service ID). In another
embodiment, the NID is kept separate from the MBS session ID (PLMN ID + Service ID) and used tougher with the
MBS session ID to uniquely identifier an MBS session.

In one embodiment, the NID is defined in the core network (e.g., 5GC). In another embodiment, the NID is
passed from an Application Function (AF) to one or more core network functions (e.g., one or more 5GC network
functions (NFs)).

In one embodiment, one or more core NFs provide the NID to the RAN (e.g., NG-RAN).

In one embodiment, the core network (e.g., 5GC) and the RAN (e.g., NG-RAN) can utilize NID + MBS Session
ID to uniquely identify an MBS Session.

In one embodiment, the core network (e.g., 5GC) utilizes the NID in one or more actions or procedures (e.g.,
group paging).

In one embodiment, the RAN (e.g., NG-RAN) utilizes the NID in one or more actions or procedures. For
example, the RAN (e.g., NG-RAN) may put NID and MBS Session ID together in the system information to identify the
session. The RAN (e.g., NG-RAN) may put MBS Session ID in the system information (e.g., SIB13) with an additional
reference with the existing NID in system information (e.g., SIB1).

Note that, for SNPN, there exists the possibility to indicate PLMN ID and NID in SIB, and there is a specified
way to understand the association of the NID with some specific PLMN ID. It should be new to apply it to MBS Session
ID.

Embodiments of the present disclosure provide a NID that, together with a MBS Session ID, uniquely identify
an MBS session. This ensures that MBS (e.g., 5G MBS (5MBS)) works properly in the case of multiple SNPNs with
shared MOCN.
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Figure 2

Figure 2 illustrates one example of a cellular communications system 200 in which embodiments of the
present disclosure may be implemented. |n the embodiments described herein, the cellular communications system
200 is a 5G system (5GS) including a Next Generation RAN (NG-RAN) and a 5G Core (5GC). In this example, the
RAN includes base stations 202-1 and 202-2, which in the NG-RAN include NR base stations (gNBs) and optionally
next generation eNBs (ng-eNBs) (e.g., LTE RAN nodes connected to the 5GC), controlling corresponding (macro) cells
204-1 and 204-2. The base stations 202-1 and 202-2 are generally referred to herein collectively as base stations 202
and individually as base station 202. Likewise, the (macro) cells 204-1 and 204-2 are generally referred to herein
collectively as (macro) cells 204 and individually as (macro) cell 204. The RAN may also include a number of low
power nodes 206-1 through 206-4 controlling corresponding small cells 208-1 through 208-4. The low power nodes
206-1 through 206-4 can be small base stations (such as pico or femto base stations) or Remote Radio Heads (RRHS),
or the like. Notably, while not illustrated, one or more of the small cells 208-1 through 208-4 may alternatively be
provided by the base stations 202. The low power nodes 206-1 through 206-4 are generally referred to herein
collectively as low power hodes 206 and individually as low power node 206. Likewise, the small cells 208-1 through
208-4 are generally referred to herein collectively as small cells 208 and individually as small cell 208, The cellular
communications system 200 also includes a core network 210, which in the 5G System (5GS) is referred to as the
5GC. The base stations 202 (and optionally the low power nodes 206) are connected to the core network 210,

The base stations 202 and the low power nodes 206 provide service to wireless communication devices 212-
1 through 212-5 in the corresponding cells 204 and 208. The wireless communication devices 212-1 through 212-5
are generally referred to herein collectively as wireless communication devices 212 and individually as wireless
communication device 212. In the following description, the wireless communication devices 212 are oftentimes UEs,

but the present disclosure is not limited thereto.

Figure 3

Figure 3 illustrates a wireless communication system represented as a 5G network architecture composed of
core Network Functions (NFs), where interaction between any two NFs is represented by a point-to-point reference
pointfinterface. Figure 3 can be viewed as one particular implementation of the system 200 of Figure 2.

Seen from the access side the 5G network architecture shown in Figure 3 comprises a plurality of UEs 212
connected to either a RAN 202 or an Access Network (AN) as well as an AMF 300. Typically, the R(AN) 202 comprises
base stations, e.g. such as eNBs or gNBs or similar. Seen from the core network side, the 5GC NFs shown in Figure
3 include a NSSF 302, an AUSF 304, a UDM 306, the AMF 300, a SMF 308, a PCF 310, and an Application Function
(AF) 312,

Reference point representations of the 5G network architecture are used to develop detailed call flows in the
normative standardization. The N1 reference point is defined to carry signaling between the UE 212 and AMF 300.
The reference points for connecting between the AN 202 and AMF 300 and between the AN 202 and UPF 314 are
defined as N2 and N3, respectively. There is a reference point, N11, between the AMF 300 and SMF 308, which
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implies that the SMF 308 is at least partly controlled by the AMF 300. N4 is used by the SMF 308 and UPF 314 so that
the UPF 314 can be set using the control signal generated by the SMF 308, and the UPF 314 can report its state to the
SMF 308. N9 is the reference point for the connection between different UPFs 314, and N14 is the reference point
connecting between different AMFs 300, respectively. N15 and N7 are defined since the PCF 310 applies policy to the
AMF 300 and SMF 308, respectively. N12 is required for the AMF 300 to perform authentication of the UE 212, N8
and N10 are defined because the subscription data of the UE 212 is required for the AMF 300 and SMF 308,

The 5GC network aims at separating UP and CP. The UP carries user traffic while the CP carries signaling
in the network. In Figure 3, the UPF 314 isin the UP and all other NFs, i.e., the AMF 300, SMF 308, PCF 310, AF 312,
NSSF 302, AUSF 304, and UDM 306, are in the CP. Separating the UP and CP guarantees each plane resource to
be scaled independently. It also allows UPFs to be deployed separately from CP functions in a distributed fashion. In
this architecture, UPFs may be deployed very close to UEs to shorten the Round Trip Time (RTT) between UEs and
data network for some applications requiring low latency.

The core 5G network architecture is composed of modularized functions. For example, the AMF 300 and SMF
308 are independent functions in the CP. Separated AMF 300 and SMF 308 allow independent evolution and scaling.
Other CP functions like the PCF 310 and AUSF 304 can be separated as shown in Figure 3. Modularized function
design enables the 5GC network to support various services flexibly.

Each NF interacts with another NF directly. It is possible to use intermediate functions to route messages
from one NF to another NF. In the CP, a set of interactions between two NFs is defined as service so that its reuse is
possible. This service enables support for modularity. The UP supports interactions such as forwarding operations

between different UPFs.

Figure 4

Figure 4 illustrates a 5G network architecture using service-based interfaces between the NFs in the CP,
instead of the point-to-point reference pointsfinterfaces used in the 5G network architecture of Figure 3. However, the
NFs described above with reference to Figure 3 correspond to the NFs shown in Figure 4. The service(s) etc. that a
NF provides to other authorized NFs can be exposed to the authorized NFs through the service-based interface. In
Figure 4 the service based interfaces are indicated by the letter “N” followed by the name of the NF, e.g. Namf for the
service based interface of the AMF 300 and Nsmf for the service based interface of the SMF 308, etc. The NEF 400
and the NRF 402 in Figure 4 are not shown in Figure 3 discussed above. However, it should be clarified that all NFs
depicted in Figure 3 can interact with the NEF 400 and the NRF 402 of Figure 4 as necessary, though not explicitly
indicated in Figure 3.

Some properties of the NFs shown in Figures 3 and 4 may be described in the following manner. The AMF
300 provides UE-based authentication, authorization, mobility management, etc. A UE 212 even using multiple access
technologies is basically connected to a single AMF 300 because the AMF 300 is independent of the access
technologies. The SMF 308 is responsible for session management and allocates Internet Protocol (IP) addresses to
UEs. It also selects and controls the UPF 314 for data transfer. If a UE 212 has multiple sessions, different SMFs 308
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may be allocated to each session to manage them individually and possibly provide different functionalities per session.
The AF 312 provides information on the packet flow to the PCF 310 responsible for policy control in order to support
QoS. Based on the information, the PCF 310 determines policies about mobility and session management to make
the AMF 300 and SMF 308 operate properly. The AUSF 304 supports authentication function for UEs or similar and
thus stores data for authentication of UEs or similar while the UDM 306 stores subscription data of the UE 212. The
Data Network (DN), not part of the 5GC network, provides Internet access or operator services and similar.
An NF may be implemented either as a network element on a dedicated hardware, as a software instance
running on a dedicated hardware, or as a virtualized function instantiated on an appropriate platform, e.g., a cloud
infrastructure.
Notably, in the preferred embodiments of the present disclosure, the core network 210 is a MOCN, which is
shared by multiple SNPNs. In one embodiment, a SNPN is identified by combination of PLMN ID and NID (Network
|dentifier). It is necessary to introduce NID together with MBS Session ID to ensure the uniqueness of the identifier.
Embodiments of the present disclosure use one of two options:
e QOption-1: A new MBS Session ID format (MBS_Session_ID_new) is defined that include NID inside. For
example, MBS_Session_ID_new = NID + MBS Session ID (PLMN ID + Service ID).

e QOption-2: The MBS Session ID for public network is unchanged, and NID is provided as a separate
parameter which works together with MBS Session ID. Thatis, NID + MBS Session ID identify the MBS
Session.

The following sections describe how the NID is utilized in 5SMBS.

NID in Broadcast Communication

Figure 5

Figure 5illustrates one example procedure in which NID is utilized in broadcast communication in accordance
with an embodiment of the present disclosure. This procure is based on chapter 6.44 in TR 23.757 and, as such, some
details that are not relevant to the present disclosure may be omitted as compared to chapter 6.44 of TR 23.757 for
conciseness. This procedure shows an example of how NID is provided as a separate parameter together with MBS
session ID to uniquely identify an MBS session.

No matter which network function decides MBS Session ID, the AF 312 provides the NID for the SNPN
deployment when requesting an MBS session. It is also possible to let the 5GC configure the NID locally for the SNPN
deployment. The solution illustrated in Figure 5 is an example on how NID is provided in the broadcast communication.

The steps of the procedure of Figure 5 are as follows:

o Step0a. The AF 312 sends a request to the 5GC to allocate MBS Session ID (e.g., TMGI). ANID is provided
in the request or otherwise in association with the request. As illustrated, in this example, the AF 312 sends
the request to the NEF 400 or MBS control function (MBSF).

o In another embodiment, the NID is not provided by the AF 400, and the NID is expected to be
configured in 5GC.
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e Step Ob. One or more 5GC entities (e.g., one or more NFs) allocate an MBS Session ID considering the NID.
The one or more NFs that allocate the MBS session ID considering the NID may be the MB-SMF 308-MB, or
the NEF 400, or the MBSF. Note that the reference number 308-MB is used to denote that the SMF is a SMF
capable of handling MBS and may or may not be the same as the SMF 308,

o Step 0c. 5GC sends an allocate TMGI response to the AF 312 with NID + MBS Session ID. More specifically,
in this example, the NEF 400 sends the response to the AF 312. Note that the NEF 400 may have allocated
the TMGI considering the NID or may have received the allocated TMGI from another NF (e.g., the MB-SMF
308-MB or the MBSF).

o Step0d. The AF 312 performs service announcement towards the UE 212 via the 5GC. Within the service
announcement, the NID and MBS Session ID together identify the MBS Session.

o Step 1. The AF 312 sends an Activate MBMS Bearer Request to the 5GC (e.g., to the NEF 400 or MBSF)
with the NID and MBS Session ID to identify the MBS Session.

e Step 2. The NEF 400 / MBSF sends a MB Session Start to the MB-SMF 308-MB with the NID and the MBS
Session ID to identify the MBS Session.

e Step 3. The MB-SMF 308-MB communicates with the PCF 310 for policy control. The NID and the MBS
Session ID together identify the MBS Session for purposes of policy control.

o Step 4. The MB-SMF 308-MB communicates with the MB-UPF 314-MB for user plane establishment. The
NID and the MBS Session ID together identify the MBS Session for user plane establishment. Note that the
reference number 314-MB is used to denote that the UPF is a UPF capable of handling MBS and may or may
not be the same as the UPF 314.

o Note that MB-UPF 314-MB may need the NID and the MBS Session ID for statistic purpose.

o Step 5. The MB-SMF 308-MB sends a MB Session Start Request to the AMF 300 with the NID and the MBS
Session ID to identify the MBS Session.

o Step 6. The AMF 300 sends, to the NG-RAN (e.g., to a base station(s) 202 in the NG-RAN), a MB Session
Resource Setup Request with the NID and the MBS Session ID to identify the MBS Session.

o Step 7. The NG-RAN (e.g., the base station(s) 202) activate the MBS Session identified by the NID and the
MBS Session ID.

o Steps 8-9b. The requests are acknowledged or responded from the downlink function to the uplink function.
The NID and the MBS Session ID together identify the MBS session.

o Step 10. The NG-RAN (e.g., the base station(s) 202) advertise the NID and the MBS Session ID for the MBS
Session. The NG-RAN (e.g., the base station(s) 202) may put the NID and the MBS Session ID together in
system information (which is broadcast by the base station(s) 202) to identify the session. In one embodiment,
the NG-RAN (e.g., base station(s) 202) put the MBS Session ID in the system information (e.g., SIB13) with
an additional reference to the existing NID in system information (e.g., SIB1).

o |f the NID is encoded as MBS_Session_ID_new, from step Oc to step 9b, MBS_Session_new replaces the
two parameters (NID and MBS Session ID).  Further, in step 10, NG-RAN either advertises
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MBS_Session_ID_new in system information directly, or advertises the MBS Session ID with an additional
reference with the existing NID as described above.
Note: In one embodiment, step Oa and step 1 can be combined into one message. This enables the AF 312

to trigger the MBS Session ID allocation and activate the MBS bearer using a single message/request.

NID in Multicast Communication

Figures 6A-68B

Figures 6A and 6B illustrate one example procedure in which NID is utilized in multicast communication in

accordance with an embodiment of the present disclosure. For multicast communication, Steps 0-4 are similar as the

ones for broadcast communication (Figure 5), except the differences below:

In one embodiment, one or more parameters that indicate whether the service is a broadcast session or a
multicast session are explicitly or implicitly included in the request from AF 312 to 5GC in step 0a and/or in
the request from the AF 312 to the 5GC in step 1. For example, a serviceType parameter can be introduced
in the Allocate MBS Bearer Request of step 1 to make such differentiation (it can be included in Allocate TMGI
Request as well). As another example, a broadcast session is indicated by a “broadcast area” parameter,
while a multicast session is indicated by “multicast area” parameter.

In one embodiment, a “broadcast area” is essential for a broadcast session, while “multicast area” is optional
for a multicast session. Without “multicast area’, the multicast session is intended for the whole PLMN (or
NID +PLMN).

After step 4, the procedure continues in one of two alternative approaches, namely, in an AMF-centric

approach or a SMF-centric approach, both of which are described below.

In AMF-centric approach:

Step 5. The MB-SMF 308-MB sends a MB Session Start Request to the AMF 300 with the NID and the MBS
Session ID to identify the MBS Session.

Step 6. The AMF 300 may perform group paging for IDLE UEs who joined the MBS session. In the group

paging, the NID and the MBS Session ID are used.

Step 7. The AMF 300 sends a MB Session Resource Setup Request with the NID and the MBS Session ID
to identify the MBS Session.

Steps 8-9b. The requests are acknowledged or responded from the downlink function to the uplink function.
The NID and the MBS Session ID together identify the MBS session.

Step 10. The NG-RAN (e.g., base station(s) 202) perform point-to-point (PTP) / point-to-multipoint (PTM)
delivery to UEs, while using the NID and the MBS Session ID to identify the MBS session.

Step 11. The AMF 300 may trigger individual delivery in the core network 210 for those UEs who are under
non-5MBS NG-RAN. That is, the AMF 300 may trigger the SMF 308, and the SMF 308 may further
communicate with the UPF 314 and the MB-SMF 308-MB, and the MB-SMF 308-MB communicates with the
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MB-UPF 314-MB to deliver the session data from the MB-UPF 314-MB to the UPF 314 to the PDU session
towards UE 212. Here, the NID and the MBS Session ID together identify the MBS session.
In SMF-centric approach:

o Step 12. The MB-SMF 308-MB sends a MB Session Start Request to the SMF 308 with the NID and the MBS
Session ID to identify the MBS Session.

o Step 13. For each UE 212, if the UE 212 is under SMBS support NG-RAN (NG-RAN that supports SMBS),
the MB-SMF 308-MB sends a MB Session Resource Setup Request to the NG-RAN (e.g., to base station(s)
202) via the AMF 300.

o Steps 14-17. The requests are acknowledged or responded from the downlink function to the uplink function.
The NID and the MBS Session ID together identify the MBS session.

o Step 18. The NG-RAN (e.g., base station(s) 202) perform PTP/PTM delivery to UEs, while using the NID and
the MBS Session ID to identify the MBS session.

e Step 19. Forthe UEs who are under non-5MBS NG-RAN, the SMF 308 triggers individual delivery in the core
network 208. Thatis, the SMF 308 communicates with the UPF 314 and the MB-SMF 308-MB, and the MB-
SMF 308-MB communicates with the MB-UPF 314-MB to deliver the session data from the MB-UPF 314-MB
to the UPF 314 to the PDU session towards the UE. Here, the NID and the MBS Session ID together identify
the MBS session.

If the NID is encoded into MBS_Session_ID_new, from step Oc to step 19, MBS_Session_new replaces the
two parameters (NID and MBS Session ID).
Note: In one embodiment, step Oa and step 1 can be combined into one message. This enables the AF 312

to trigger the MBS Session ID allocation and activate the MBS bearer using a single message/request.

Fiqure 7

Figure 7 is a flow chart that illustrates the operation of a network node in accordance with one embodiment
of the present disclosure. Note that optional steps are represented by dashed lines/boxes. The network node may be
a network node that implements a NF (e.g., the AMF 300, the SMF 308, the UPF 314, the PCF 310, the NEF 400, the
MBSF, the AF 312, the MB-SMF 308-MB, the MB-UPF 314-MB, or the like) or a network node that implements at least
some of the functionality of a RAN node (e.g., base station 202). As illustrated, the network node obtains a NID
associated to a SNPN (step 700). While the SNPN is used for the preferred embodiments described herein, the NID
is not limited to use for identification of a SNPN. As described above, in some embodiments, the network node obtains
the NID by receiving a message including the NID (e.g., a message including the NID + MBS Session ID or a message
including a new MBS Session ID that itself includes the NID) from another network node. 1n some other embodiments,
the network node obtains the NID by allocating the NID within the core network 210.

The network node uses the NID together with one or more other IDs (e.g., conventional MBS Session ID,
PLMN ID, or MBMS Service ID) to uniquely identify an MBS session (step 702). More specifically, the network node
uses either: (a) the NID+-MBS Session ID (which includes the PLMN ID + MBMS Service ID) or (b) a new MBS Session
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ID that includes the NID (e.g., includes the NID +PLMN ID + MBMS Service ID). For example, the network node uses
the NID together with the one or more other IDs to uniquely identify the MBS session by sending message to another
network node (e.g., a NF or RAN node), where the message includes either: (a) the NID+-MBS Session ID (which
includes the PLMN ID + MBMS Service ID) or (b) a new MBS Session ID that includes the NID (e.g., includes the NID
+PLMN ID + MBMS Service ID).

In some specific examples, the network node may be a network node that implements the AF 312, the NEF
400, the MBSF, the PCF 310, the MB-UPF 314-MB, the MB-SMF 308-MB, the AMF 300, the SMF 308, or the RAN
node 202 of Figure 5 or Figures 6A-6B. Thus, the functions of these various nodes described above with respect to
how they obtain the NID (e.g., in a message from another network node or allocating the NID) and use the NID (e.g.,
including the NID or new MBS Session that includes the NID) in a message or broadcast sent by the network node are

equally applicable here to steps 700 and 702.

Figure 8

Figure 8 is a schematic block diagram of a network node 800 according to some embodiments of the present
disclosure. Optional features are represented by dashed boxes. The network node 800 may be, for example, a base
station 202 or 206 or a network node that implements all or part of the functionality of the base station 202 or gNB
described herein or a network node that implements the functionality of a core NF (e.g., the AMF 300, the SMF 308,
the UPF 314, the PCF 310, the NEF 400, the MBSF, the AF 312, the MB-SMF 308-MB, the MB-UPF 314-MB, or the
like). As illustrated, the network node 800 includes a control system 802 that includes one or more processors 804
(e.g., Central Processing Units (CPUs), Application Specific Integrated Circuits (ASICs), Field Programmable Gate
Arrays (FPGAs), and/or the like), memory 806, and a network interface 808. The one or more processors 804 are also
referred to herein as processing circuitry. In addition, if the network node 800 is a radio access node (e.g., base station
202), the network node 800 may include one or more radio units 810 that each includes one or more transmitters 812
and one or more receivers 814 coupled to one or more antennas 816. The radio units 810 may be referred to or be
part of radio interface circuitry. In some embodiments, the radio unit(s) 810 is external to the control system 802 and
connected to the control system 802 via, e.g., a wired connection (e.g., an optical cable). However, in some other
embodiments, the radio unit(s) 810 and potentially the antenna(s) 816 are integrated together with the control system
802. The one or more processors 804 operate to provide one or more functions of a network node 800 as described
herein (e.g., one or more functions of the base station 202 or gNB described herein or one or more functions of a core
NF (e.g., the AMF 300, the SMF 308, the UPF 314, the PCF 310, the NEF 400, the MBSF, the AF 312, the MB-SMF
308-MB, the MB-UPF 314-MB, or the like) as described herein). In some embodiments, the function(s) are implemented

in software that is stored, e.g., in the memory 806 and executed by the one or more processors 804.

Figure 9

Figure 9 is a schematic block diagram that illustrates a virtualized embodiment of the network node 800
according to some embodiments of the present disclosure. Again, optional features are represented by dashed boxes.
As used herein, a “virtualized” network node is an implementation of the network node 800 in which at least a portion

of the functionality of the network node 800 is implemented as a virtual component(s) (e.g., via a virtual machine(s)

14
SUBSTITUTE SHEET (RULE 26)



WO 2022/157069 PCT/EP2022/050651

executing on a physical processing node(s) in a hetwork(s)). Asillustrated, the network node 800 includes one or more
processing nodes 900 coupled to or included as part of a network(s) 902. Each processing node 900 includes one or
more processors 904 (e.g., CPUs, ASICs, FPGAs, and/or the like), memory 906, and a network interface 908. If the
network node 800 is a radio access node (e.g., a base station 202), the network node 800 may include the control
system 802 and/or the one or more radio units 810, as described above. The control system 802 may be connected
to the radio unit(s) 810 via, for example, an optical cable or the like. If present, the control system 802 or the radio
unit(s) are connected to the processing node(s) 900 via the network 902.

In this example, functions 910 of the network node 800 described herein (e.g., one or more functions of the
base station 202 or gNB described herein or one or more functions of a core NF (e.g., the AMF 300, the SMF 308, the
UPF 314, the PCF 310, the NEF 400, the MBSF, the AF 312, the MB-SMF 308-MB, the MB-UPF 314-MB, or the like)
as described herein) are implemented at the one or more processing nodes 900 or distributed across the one or more
processing nodes 900 and the control system 802 and/or the radio unit(s) 810 in any desired manner. In some particular
embodiments, some or all of the functions 910 of the network node 800 described herein are implemented as virtual
components executed by one or more virtual machines implemented in a virtual environment(s) hosted by the
processing node(s) 900. As will be appreciated by one of ordinary skill in the art, additional signaling or communication
between the processing node(s) 900 and the control system 802 is used in order to carry out at least some of the
desired functions 910. Notably, in some embodiments, the control system 802 may not be included, in which case the
radio unit(s) 810 communicate directly with the processing node(s) 900 via an appropriate network interface(s).

In some embodiments, a computer program including instructions which, when executed by at least one
processor, causes the at least one processor to carry out the functionality of network node 800 or a node (e.g., a
processing node 900) implementing one or more of the functions 910 of the network node 800 in a virtual environment
according to any of the embodiments described herein is provided. In some embodiments, a carrier comprising the
aforementioned computer program product is provided. The carrier is one of an electronic signal, an optical signal, a
radio signal, or a computer readable storage medium (e.g., a non-transitory computer readable medium such as

memory).

Figure 10

Figure 10 is a schematic block diagram of the network node 800 according to some other embodiments of
the present disclosure. The network node 800 includes one or more modules 1000, each of which is implemented in
software. The module(s) 1000 provide the functionality of the network node 800 described herein (e.g., one or more
functions of the base station 202 or gNB described herein or one or more functions of a core NF (e.g., the AMF 300,
the SMF 308, the UPF 314, the PCF 310, the NEF 400, the MBSF, the AF 312, the MB-SMF 308-MB, the MB-UPF
314-MB, or the like) as described herein). This discussion is equally applicable to the processing node 900 of Figure
9 where the modules 1000 may be implemented at one of the processing nodes 900 or distributed across multiple

processing nodes 900 and/or distributed across the processing node(s) 900 and the control system 802.
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Figure 11

Figure 11 is a schematic block diagram of a wireless communication device 212 (or UE or UE 212) according
to some embodiments of the present disclosure. As illustrated, the wireless communication device 212 includes one
or more processors 1102 (e.g., CPUs, ASICs, FPGAs, and/or the like), memory 1104, and one or more transceivers
1106 each including one or more transmitters 1108 and one or more receivers 1110 coupled to one or more antennas
1112. The transceiver(s) 1106 includes radio-front end circuitry connected to the antenna(s) 1112 that is configured to
condition signals communicated between the antenna(s) 1112 and the processor(s) 1102, as will be appreciated by on
of ordinary skill in the art. The processors 1102 are also referred to herein as processing circuitry. The transceivers
1106 are also referred to herein as radio circuitry. In some embodiments, the functionality of the wireless
communication device 212 described above may be fully or partially implemented in software that is, e.g., stored in the
memory 1104 and executed by the processor(s) 1102. Note that the wireless communication device 212 may include
additional components not illustrated in Figure 11 such as, e.g., one or more user interface components (e.g., an
input/output interface including a display, buttons, a touch screen, a microphone, a speaker(s), and/or the like and/or
any other components for allowing input of information into the wireless communication device 212 and/or allowing
output of information from the wireless communication device 212), a power supply (e.g., a battery and associated
power circuitry), etc.

In some embodiments, a computer program including instructions which, when executed by at least one
processor, causes the at least one processor to carry out the functionality of the wireless communication device 212
according to any of the embodiments described herein is provided. In some embodiments, a carrier comprising the
aforementioned computer program product is provided. The carrier is one of an electronic signal, an optical signal, a
radio signal, or a computer readable storage medium (e.g., a non-transitory computer readable medium such as

memory).

Figure 12

Figure 12 is a schematic block diagram of the wireless communication device 212 according to some other
embodiments of the present disclosure. The wireless communication device 212 includes one or more modules 1200,
each of which is implemented in software. The module(s) 1200 provide the functionality of the wireless communication

device 212 described hersin.

Some embodiments described above may be summarized in the following manner:

1. A method performed by a network node (800) of a cellular communications system (200), the method comprising:
obtaining (700) a network identifier, NID, associated to a standalone non-public hetwork, SNPN;
utilizing (702) the NID together with one or more identifiers (e.g., MBS session ID) to uniquely identify a

Multicast/Broadcast Service, MBS, session.
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2. The method of embodiment 1 wherein the one or more identifiers comprise a Public Land Mobile Network, PLMN,
ID and a Multicast/Broadcast Multimedia Subsystem, MBMS, Service ID.

3. The method of embodiment 2 wherein utilizing (702) the NID together with the one or more identifiers comprises
utilizing (702) an MBS session ID that comprises the NID, the PLMN ID, and the MBMS Service ID.

4. The method of embodiment 1 wherein the one or more identifiers comprise MBS session |D that comprises a Public
Land Mobile Network, PLMN, ID and a Multicast/Broadcast Multimedia Subsystem, MBMS, Service ID.

5. The method of embodiment 4 wherein utilizing (702) the NID together with the one or more identifiers comprises

utilizing (702) the NID together with the MBS session ID, where the NID and the MBS session ID are separate identifiers.

6. The method of any one of embodiment 2 to 5 wherein the PLMN ID is associated to the SNPN.

7. The method of any one of embodiment 2 to 6 wherein the MBMS Service ID is associated to the MBS session.

8. The method of any one of embodiment 1 to 7 wherein the network node (800) is a network node (800) that implements

a network function, NF, in a core network (210) of the cellular communications system (200).

9. The method of embodiment 8 wherein utilizing (702) the NID together with the one or more identifiers comprises
sending (702-1) a message to either another NF in the core network (210) or to one or more network nodes in a RAN
of the cellular communications system (200), the message comprising either: (a) the NID and the one or more identifiers
(e.g., conventional MBS Session ID including PLMN ID and MBMS Service ID) or (b) a new MBS Session ID that
comprises the NID and the one or more identifiers (e.g., PLMN ID and MBMS Service ID).

10. The method of embodiment 8 or 9 wherein obtaining (700) the NID comprises receiving (Fig. 5, step 0a) the NID

from an Application Function, AF, (312), directly or indirectly via one or more other NFs in the core network (210).

11. The method of embodiment 8 or 9 wherein obtaining (700) the NID comprises allocating the NID.

12. The method of any one of embodiment 8 to 11 wherein the NF is a Network Exposure Function, NEF, (400).

13. The method of embodiment 12 wherein obtaining (700) the NID comprises receiving (Fig. 5, step Oa; Fig. 6A, step

0a) a request from an Application Function, AF, (312), wherein the request comprises the NID.

14. The method of embodiment 12 further comprising:

receiving (Fig. 5, step Oa; Fig. 6A, step 0a) arequest from an Application Function, AF, (312);
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wherein obtaining (700) the NID comprises obtaining (700) the NID, wherein the NID is allocated by the NEF (400) or

another NF in the core network (210).

15. The method of embodiment 13 or 14 wherein the request is a request to allocate an MBS Session ID for the MBS

session.

16. The method of embodiment 15 wherein utilizing (702) the NID together with the one or more identifiers to uniquely
identify the MBS session comprises sending a response (Fig. 5, step Oc; Figure 6A, step Oc) to the AF (312), the

response comprising the NID and an MBS Session ID allocated for the MBS session.

17. The method of embodiment 13 or 14 wherein the request is a request to allocate an MBS Session ID for the MBS

session and to activate an MBS bearer for the MBS session.

18. The method of any one of embodiment 8 to 11 wherein the NF is a Multicast/Broadcast Session Management
Function, MB-SMF, (308-MB).

19. The method of embodiment 18 wherein obtaining (700) the NID comprises receiving (Fig. 5, step 2; Fig. 6A, step
2) a request from a Network Exposure Function, NEF, (400) or an MBS control Function, MBSF, wherein the request
comprises either:

the NID and an MBS Session ID of the MBS session; or

a new MBS Session ID of the MBS session, the new MBS Session ID comprising the NID, a PLMN ID, and a
MBMS Service ID that together uniquely identify the MBS session.

20. The method of embodiment 19 wherein the request is an MBS session start request.

21. The method of embodiment 20 wherein utilizing (702) the NID together with the one or more identifiers to uniquely
identify the MBS session comprises sending (Fig. 5, steps 3 and 4; Fig. 6a, steps 3-5) one or more messages to one
or more other NFs in the core network (210) in association with staring the MBS session, the one or more messages
comprising either:

the NID and the MBS Session ID of the MBS session; or

the new MBS Session ID of the MBS session, the new MBS Session ID comprising the NID, the PLMN ID,
and the MBMS Service ID that together uniquely identify the MBS session.

22. The method of any one of embodiment 8 to 11 wherein the NF is an Access and Mobility Management Function,
AMF, (300).

18
SUBSTITUTE SHEET (RULE 26)



WO 2022/157069 PCT/EP2022/050651

23. The method of embodiment 22 wherein obtaining (700) the NID comprises receiving (Fig. 5, step 5; Fig. 6A, step
2) an MBS session start request from another NF function (308-MB) in the core network (210), wherein the MBS session
start request comprises either:

the NID and an MBS Session ID of the MBS session; or

a new MBS Session ID of the MBS session, the new MBS Session ID comprising the NID, a PLMN ID, and a
MBMS Service ID that together uniquely identify the MBS session.

24. The method of embodiment 23 wherein utilizing (702) the NID together with the one or more identifiers to uniquely
identify the MBS session comprises sending (Fig. 5, step 6; Fig. 6a, step 7) a request to setup resources for the MBS
session to one or more network nodes (202) in the RAN of the cellular communications system (200), request
comprising either:

the NID and the MBS Session ID of the MBS session; or

the new MBS Session ID of the MBS session, the new MBS Session ID comprising the NID, the PLMN ID,
and the MBMS Service ID that together uniquely identify the MBS session.

25. The method of any one of embodiment 8 to 11 wherein the NF is a Session Management Function, SMF, (308).

26. The method of embodiment 25 wherein obtaining (700) the NID comprises receiving (Fig. 6B, step 12) an MBS
session start request from another NF function (308-MB) in the core network (210), wherein the MBS session start
request comprises either:

the NID and an MBS Session ID of the MBS session; or

a new MBS Session ID of the MBS session, the new MBS Session ID comprising the NID, a PLMN ID, and a
MBMS Service ID that together uniquely identify the MBS session.

27. The method of embodiment 26 wherein utilizing (702) the NID together with the one or more identifiers to uniquely
identify the MBS session comprises sending (Fig. 6B, step 13) a request to setup resources for the MBS session
towards one or more network nodes (202) in the RAN of the cellular communications system (200), request comprising
either:

the NID and the MBS Session ID of the MBS session; or

the new MBS Session ID of the MBS session, the new MBS Session ID comprising the NID, the PLMN ID,
and the MBMS Service ID that together uniquely identify the MBS session.

28. The method of any one of embodiment 1 to 7 wherein the network node (800) is a network node (800) in a radio

access network, RAN, of the cellular communications system (200).
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29. The method of embodiment 28 wherein obtaining (700) the NID comprises receiving (Fig. 5, step 6; Fig. 6A, step
7; Fig. 6B, step 13) arequest from a NF in the core network (210) of the cellular communications system (210), the
request being a request to setup resources for the MBS session, wherein the request comprises either:

the NID and an MBS Session ID of the MBS session; or

a new MBS Session ID of the MBS session, the new MBS Session ID comprising the NID, aPLMN ID, and a
MBMS Service ID that together uniquely identify the MBS session.

30. The method of embodiment 28 or 29 wherein utilizing (702) the NID together with the one or more identifiers to
uniquely identify the MBS session comprises advertising (Fig. 5, step 10) the MBS session using either:

the NID and an MBS Session ID of the MBS session; or

the new MBS Session ID of the MBS session.

31. The method of embodiment 28 or 29 wherein utilizing (702) the NID together with the one or more identifiers to
uniquely identify the MBS session comprises broadcasting (Fig. 5, step 10) system information comprising either:

the NID and an MBS Session ID of the MBS session; or

the new MBS Session ID of the MBS session.

32. The method of embodiment 28 or 29 wherein utilizing (702) the NID together with the one or more identifiers to
uniquely identify the MBS session comprises performing (Fig. 6A, step 10; Fig. 6B, step 18) PTP or PTM establishment
and delivery using either:

the NID and an MBS Session ID of the MBS session; or

the new MBS Session ID of the MBS session.

33. A network node (800) for a cellular communications system (200), the network node (800) adapted to:
obtain (700) a network identifier, NID, associated to a standalone non-public hetwork, SNPN;
utilize (702) the NID together with one or more identifiers (e.g., MBS session ID) to uniquely identify a

Multicast/Broadcast Service, MBS, session.

34. The network node (800) of embodiment 33 wherein the network node (800) is further adapted to perform the method

of any of embodiment s 2 to 32.

35. A network node (800) for a cellular communications system (200), the network node (800) comprising processing
circuitry (804; 904) configured to cause the network node (800) to:

obtain (700) a network identifier, NID, associated to a standalone non-public hetwork, SNPN;

utilize (702) the NID together with one or more identifiers (e.g., MBS session ID) to uniquely identify a

Multicast/Broadcast Service, MBS, session.
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36. The network node (800) of embodiment 33 wherein the processing circuitry (804; 904) is further configured to cause

the network node (800Q) to perform the method of any one of embodiment 2 to 32.

Any appropriate steps, methods, features, functions, or benefits disclosed herein may be performed through
one or more functional units or modules of one or more virtual apparatuses. Each virtual apparatus may comprise a
number of these functional units. These functional units may be implemented via processing circuitry, which may
include one or more microprocessor or microcontrollers, as well as other digital hardware, which may include Digital
Signal Processors (DSPs), special-purpose digital logic, and the like. The processing circuitry may be configured to
execute program code stored in memory, which may include one or several types of memory such as Read Only
Memory (ROM), Random Access Memory (RAM), cache memory, flash memory devices, optical storage devices, etc.
Program code stored in memory includes program instructions for executing one or more telecommunications and/or
data communications protocols as well as instructions for carrying out one or more of the techniques described herein.
In some implementations, the processing circuitry may be used to cause the respective functional unit to perform
corresponding functions according one or more embodiments of the present disclosure.

While processes in the figures may show a particular order of operations performed by certain embodiments
of the present disclosure, it should be understood that such order is exemplary (e.g., alternative embodiments may

perform the operations in a different order, combine certain operations, overlap certain operations, etc.).

At least some of the following abbreviations may be used in this disclosure. If there is an inconsistency
between abbreviations, preference should be given to how it is used above. If listed multiple times below, the first

listing should be preferred over any subsequent listing(s).

o 3GPP Third Generation Partnership Project
e 5G Fifth Generation
e 5GC Fifth Generation Core
e 5GS Fifth Generation System
o AF Application Function
o AMF Access and Mobility Function
e AN Access Network
e AUSF Authentication Server Function
e DCl Downlink Control Information
e DN Data Network
e ¢eNB Enhanced or Evolved Node B
o EPS Evolved Packet System
e E-UTRA Evolved Universal Terrestrial Radio Access
e ¢gNB New Radio Base Station
e HSS Home Subscriber Server
o oT Internet of Things
21
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e |P Internet Protocol

e LTE Long Term Evolution

e MME Mobility Management Entity

o NEF Network Exposure Function

e NF Network Function

e« NR New Radio

o NRF Network Function Repository Function
e NSSF Network Slice Selection Function

e PCF Policy Control Function

o P-GW Packet Data Network Gateway

e RAN Radio Access Network

o SCEF Service Capability Exposure Function
o SMF Session Management Function

o UDM Unified Data Management

o UE User Equipment

o UPF User Plane Function

Those skilled in the art will recognize improvements and modifications to the embodiments of the present

disclosure. All such improvements and modifications are considered within the scope of the concepts disclosed herein.
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Claims

What is claimed is;

1. A method performed by a network node (800) of a cellular communications system (200), the method comprising:
obtaining (700) a network identifier, NID, associated to a standalone non-public network, SNPN;
utilizing (702) the NID together with one or more identifiers (e.g., MBS session ID) to uniquely identify a

Multicast/Broadcast Service, MBS, session.

2. The method of claim 1 wherein the one or more identifiers comprise a Public Land Mobile Network, PLMN, ID and a
Multicast/Broadcast Multimedia Subsystem, MBMS, Service ID.

3. The method of claim 2 wherein utilizing (702) the NID together with the one or more identifiers comprises utilizing
(702) an MBS session ID that comprises the NID, the PLMN ID, and the MBMS Service ID.

4. The method of claim 1 wherein the one or more identifiers comprise MBS session ID that comprises a Public Land
Mobile Network, PLMN, ID and a Multicast/Broadcast Multimedia Subsystem, MBMS, Service ID.

5. The method of claim 4 wherein utilizing (702) the NID together with the one or more identifiers comprises utilizing
(702) the NID together with the MBS session ID, where the NID and the MBS session ID are separate identifiers.

6. The method of any one of claim 2 to 5 wherein the PLMN ID is associated to the SNPN.

7. The method of any one of claim 2 to 6 wherein the MBMS Service ID is associated to the MBS session.

8. The method of any one of claim 1 to 7 wherein the network node (800) is a network node (800) that implements a

network function, NF, in a core network (210) of the cellular communications system (200).

9. The method of claim 8 wherein utilizing (702) the NID together with the one or more identifiers comprises sending
(702-1) a message to either another NF in the core network (210) or to one or more network nodes in a RAN of the
cellular communications system (200), the message comprising either: (a) the NID and the one or more identifiers (e.g.,
conventional MBS Session ID including PLMN ID and MBMS Service ID) or (b) a hew MBS Session ID that comprises
the NID and the one or more identifiers (e.g., PLMN ID and MBMS Service ID).

10. The method of claim 8 or 9 wherein obtaining (700) the NID comprises receiving (Fig. 5, step 0a) the NID from an

Application Function, AF, (312), directly or indirectly via one or more other NFs in the core network (210).

11. The method of claim 8 or 9 wherein obtaining (700) the NID comprises allocating the NID.
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12. The method of any one of claim 8 to 11 wherein the NF is a Network Exposure Function, NEF, (400).

13. The method of claim 12 wherein obtaining (700) the NID comprises receiving (Fig. 5, step 0a; Fig. 6A, step 0a) a

request from an Application Function, AF, (312), wherein the request comprises the NID.

14. The method of claim 12 further comprising:
receiving (Fig. 5, step 0a; Fig. 6A, step 0a) a request from an Application Function, AF, (312);
wherein obtaining (700) the NID comprises obtaining (700) the NID, wherein the NID is allocated by the NEF (400) or

another NF in the core network (210).

15. The method of claim 13 or 14 wherein the request is a request to allocate an MBS Session D for the MBS session.

16. The method of claim 15 wherein utilizing (702) the NID together with the one or more identifiers to uniquely identify
the MBS session comprises sending a response (Fig. 5, step Oc; Figure 6A, step Oc) to the AF (312), the response

comprising the NID and an MBS Session ID allocated for the MBS session.

17. The method of claim 13 or 14 wherein the request is a request to allocate an MBS Session ID for the MBS session

and to activate an MBS bearer for the MBS session.

18. The method of any one of claim 8 to 11 wherein the NF is a Multicast/Broadcast Session Management Function,
MB-SMF, (308-MB).

19. The method of claim 18 wherein obtaining (700) the NID comprises receiving (Fig. 5, step 2; Fig. 6A, step 2) a
request from a Network Exposure Function, NEF, (400) or an MBS control Function, MBSF, wherein the request
comprises either:

the NID and an MBS Session ID of the MBS session; or

a new MBS Session ID of the MBS session, the new MBS Session ID comprising the NID, a PLMN ID, and a
MBMS Service ID that together uniquely identify the MBS session.

20. The method of claim 19 wherein the request is an MBS session start request.

21. The method of claim 20 wherein utilizing (702) the NID together with the one or more identifiers to uniquely identify
the MBS session comprises sending (Fig. 5, steps 3 and 4; Fig. 6a, steps 3-5) one or more messages to one or more
other NFs in the core network (210) in association with staring the MBS session, the one or more messages comprising
either:

the NID and the MBS Session ID of the MBS session; or
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the new MBS Session ID of the MBS session, the new MBS Session |D comprising the NID, the PLMN ID,
and the MBMS Service ID that together uniquely identify the MBS session.

22. The method of any one of claim 8 to 11 wherein the NF is an Access and Mobility Management Function, AMF,
(300).

23. The method of claim 22 wherein obtaining (700) the NID comprises receiving (Fig. 5, step 5; Fig. 6A, step 2) an
MBS session start request from another NF function (308-MB) in the core network (210), wherein the MBS session
start request comprises either:

the NID and an MBS Session ID of the MBS session; or

a new MBS Session ID of the MBS session, the new MBS Session ID comprising the NID, a PLMN ID, and a
MBMS Service ID that together uniquely identify the MBS session.

24. The method of claim 23 wherein utilizing (702) the NID together with the one or more identifiers to uniquely identify
the MBS session comprises sending (Fig. 5, step 6; Fig. 6a, step 7) a request to setup resources for the MBS session
to one or more network nodes (202) in the RAN of the cellular communications system (200), request comprising either:
the NID and the MBS Session ID of the MBS session; or
the new MBS Session ID of the MBS session, the new MBS Session |D comprising the NID, the PLMN ID,
and the MBMS Service ID that together uniquely identify the MBS session.

25. The method of any one of claim 8 to 11 wherein the NF is a Session Management Function, SMF, (308).

26. The method of claim 25 wherein obtaining (700) the NID comprises receiving (Fig. 6B, step 12) an MBS session
start request from another NF function (308-MB) in the core network (210), wherein the MBS session start request
comprises either:

the NID and an MBS Session ID of the MBS session; or

a new MBS Session ID of the MBS session, the new MBS Session ID comprising the NID, a PLMN ID, and a
MBMS Service ID that together uniquely identify the MBS session.

27. The method of claim 26 wherein utilizing (702) the NID together with the one or more identifiers to uniquely identify
the MBS session comprises sending (Fig. 6B, step 13) arequest to setup resources for the MBS session towards one
or more network nodes (202) in the RAN of the cellular communications system (200), request comprising either:

the NID and the MBS Session ID of the MBS session; or

the new MBS Session ID of the MBS session, the new MBS Session ID comprising the NID, the PLMN ID,
and the MBMS Service ID that together uniquely identify the MBS session.
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28. The method of any one of claim 1 to 7 wherein the network node (800) is a network node (800) in a radio access

network, RAN, of the cellular communications system (200).

29. The method of claim 28 wherein obtaining (700) the NID comprises receiving (Fig. 5, step 6; Fig. 6A, step 7; Fig.
6B, step 13) a request from a NF in the core network (210) of the cellular communications system (210), the request
being a request to setup resources for the MBS session, wherein the request comprises either:

the NID and an MBS Session ID of the MBS session; or

a new MBS Session ID of the MBS session, the new MBS Session ID comprising the NID, a PLMN ID, and a
MBMS Service ID that together uniquely identify the MBS session.

30. The method of claim 28 or 29 wherein utilizing (702) the NID together with the one or more identifiers to uniquely
identify the MBS session comprises advertising (Fig. 5, step 10) the MBS session using either:

the NID and an MBS Session ID of the MBS session; or

the new MBS Session ID of the MBS session.

31. The method of claim 28 or 29 wherein utilizing (702) the NID together with the one or more identifiers to uniquely
identify the MBS session comprises broadcasting (Fig. 5, step 10) system information comprising either:

the NID and an MBS Session ID of the MBS session; or

the new MBS Session ID of the MBS session.

32. The method of claim 28 or 29 wherein utilizing (702) the NID together with the one or more identifiers to uniquely
identify the MBS session comprises performing (Fig. 6A, step 10; Fig. 6B, step 18) PTP or PTM establishment and
delivery using either:

the NID and an MBS Session ID of the MBS session; or

the new MBS Session ID of the MBS session.

33. A network node (800) for a cellular communications system (200), the network node (800) adapted to:
obtain (700) a network identifier, NID, associated to a standalone non-public network, SNPN;
utilize (702) the NID together with one or more identifiers (e.g., MBS session ID) to uniquely identify a

Multicast/Broadcast Service, MBS, session.

34. The network node (800) of claim 33 wherein the network node (800) is further adapted to perform the method of

any one of claim 2 to 32.
35. A network node (800) for a cellular communications system (200), the network node (800) comprising processing

circuitry (804; 904) configured to cause the network node (800) to:

obtain (700) a network identifier, NID, associated to a standalone non-public network, SNPN;
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utilize (702) the NID together with one or more identifiers (e.g., MBS session ID) to uniquely identify a

Multicast/Broadcast Service, MBS, session.

36. The network node (800) of claim 33 wherein the processing circuitry (804; 904) is further configured to cause the

network node (800) to perform the method of any one of claim 2 to 32.

27



PCT/EP2022/050651

WO 2022/157069

111

IDNL J0 8injonis
} Ol

L~
™

DL

>~
1

ONW - [[ oow ]

Al I31A43S SINGW

K<— D =
sudipsJiog su3ip ¢

sugip 9

=




PCT/EP2022/050651

WO 2022/157069

2111

01
NHOMLAN
3400




PCT/EP2022/050651

WO 2022/157069

3/11

€ O

s

_ Fig " ¢0¢ [4Y4
Nd N 4dn N2 () (5)3n

IN

c0¢
4SSN




PCT/EP2022/050651

WO 2022/157069

4/11

25 ¢ F4Y4
Nd N aan [N NY(d) (s)3N
N N IN
80¢ 00¢ ¥0¢
NS e 430V
% JWSN ,_vu_c._mz ﬁmsmz
eN _, A_vg_gz R_n_g_z N_,Ez ?22 R_n_‘u,ws/_
A 90¢ 01¢ 40172 00v ¢0¢
4y wan 40d JUN 43N 4SSN




PCT/EP2022/050651

WO 2022/157069

5/11

(o1u
Jalead

(ogu] jpuuny|

(ppe g

—_—_———— e e e e e e e —— —— —— —— — — — — — — — — — — — — — — ———— —

| l]suunl 9N) dsey
SN 91BANDY "d6

DIN 17 ‘dIN ‘@l uol

(elyoid SOD OF
(quawasinbay o

~  (ojuj ]ouun]

()]

9N ‘dIN ‘al :o_muwm sgIN) asuod

oS SgIN) 1sen

9N) MoV Veis u

DS Ippe DN 17

(8
G'ONTI‘QIN ¢

Pisses N "B6
AV

AdIN 9y} 0} 3duaidja4 [euollippe YIm
@l uolssag SaIN 9SieApe SNYH-ON 01

|

|

|

|
Blg

@IN ‘a1 voissag Sai) 1senboy dnjog

asuodsay Q:ﬁm%

pOJN0sSay UoIssas giN '8
(annoe) pajealo
X]D uolssas giN "L

(eaJe 1sEOpEAIC

‘alljoJd SOD pazuoyiny
POIN0SaY UOISSES dIN "9

—_———— e —— 1

aJe 1seopeolq hm__hen
(] Uoissag wm_\,_v_tm

S0D pazuoyiny
S uoisses diNl 'S

S9y dnjag 99un(

Soy UoISSas giN v

SNYH-ON pa1oauuod ayj ||e o} sisanbal
92Jnosal uoissag giA spuss JINY

L - —

|
|
|
¥
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l
|

bay dnjsg soin

DS9y UOISSaS gIN 7

‘dIN ‘@l uoissps SAIN) dsoy |

€IS UOISSoS G €

alow JI S{I\Y pa19jes |le o1dnjas
82In0sal Uoissas g spuas JINS-dIN

‘pa109]9s ale auo uey)

mv_mmmm saiN) Y

(eaJe 1seD

“Jppe O TH “‘aIN ‘al

sain)

e0Iq ‘JUBWaINbay |

d Jaleag SN S1eNIOY |

_.ﬂ_mmww

I\ISS “QIN ‘al 21 U0ISSoS g ©
(eaJe }sEOPROI] JUBWaNNbay 8oInIg
PONISS g N fal uoissag saln) Hels uoisses gin

(uoissas sgIN Amuspl Jayjeb

01 @] Uoissas SN pue gIN) JUsWadunouuy 821AJ8S PO

la
(QIN ‘al upissag SIN) 9Suo

1S9y 1DINL 81e]

Ol 30

dIN Buuapisuod DN L 8100l "0

[aIN] 1senbay DL 81800|IV| B0
453 00% 0lg an-vle gaiN-80¢ 00€ ¢0C 44
4y 4S4IN/43N 40d 4dN-aiN 4NS-GN AV NYY-ON an




PCT/EP2022/050651
6/11

WO 2022/157069

V9 'Ol

--——t--—-—---—-—————-4-—————- = —————— r—————— tm————— [ 4
uolssag sgIN Alnuspl Jayiebol | uoissag

S pue AIN ‘NYY-ON SgINg-uou Japun si 3N uaym Asaljap [enplalipul a6y Aew JINY "1}
[ _

di uoissas sgIN pue gIN Buisn

(044 jouun] 9N) dsey : £ .
Oju] |puun oY Jels upisse e JOAIISP PUE JUBWYSIAEISS W Ld/dld "0l
Joread sa areAnoy -qg | (MUl PUUNL ON) Y HEIS UpISSeS aiN "ee Sov IS TolsS38 BN G

asuod$oy dnjog 9240say UoISSaS AN '8

J

Amm_DUm:_o_hmefmmo:_:ed__v,ogn_woocmuco5<Omgcvm_>_
17 ‘QIN ‘al udissas sgiN) 1senbsy dnjeg moSOmﬁm_ uoissas ginl 2

dl uolssas SgIN pue
dIN Uum s3n 37ql Joy Buibed dnoib -9

> _ [

(eaJe jseOnINW {81jold SOD PazUoUINY ©G ‘OIN| 11 ‘dIN ‘al uolssas|sdIN) Hels uojssas giN ‘g yoeolidde ouued-4\Y

-_————_———_—_—_—_———_——_—_——_—_—_ .ttt —t—r—_—l—_——_—_——E—ee—r—_FtkY—_—_,eY—_,e—_,e—,eereereerer e —F e F e, — — e —— ——

N1 9N ‘aIN ‘al Yoissas sgIN) asuodsay dnjeg|gainossy uoissag gl v I/
ppe D T1 ‘aIN ‘al uoissas sgin) 1sshbay dnjeg|Soinossy uoissas giy v
(elyoid S0D OG[‘AIN ‘Al :o_mms\m SaIN) dsey Leis uolssas g '€ >
(uswainbay 83nI9S ‘QIN ‘Al YoIssas SdIN) Hels uoissas g '€
(eaJe jseonnw ‘Juswsdiinbay sonisg .n__zv
‘gl uoissas sgIN) MelS uoissas giNl 2

OHNW JusWalinbay eonieg
pe DN TH ‘aIN ‘gl polssas
bay Jaieag sa oAy |

(uoissas sgIA Auapl Jayieboy @) uoissas SN Pue diN) Uswpounouuy 92IAJeS PO

pIssag SAIN) 1sanbpy IDINL 91800y 00

_ dIN BuLiapisuod |91 91e20llY “q0 _ \

) |\\
sanbay DL 212d|Y B0 |

cle 00v 0l dn-vie diN-80¢ 80 00¢ [ 4%
v 4SalWV/43N 40d 4dN-9i JNS-GN 4AIS JAY NYYH-ON an




PCT/EP2022/050651

WO 2022/157069

711

<

(oru |puung gN) dsay| ™
Jaleag SN S1eAldY /|

(eaJe JseonNW ‘9joid S

A

g9 9

=]

uoisses salN Aapl Jeyiebol g| uolssas
SN Pue AIN ‘NYH-ON SEING-uou Japun si 30 uaym AJaallap [enpialpul JobBLy Aew JNY “61

(oJuf |oliunL 9N) YoV Me

G "Ippe O}

0D pPazuoyIny| S “ON T1 ‘IN

IS uoisses diN 9l

M0V Hels U

N 77 ‘QIN ‘al uoisses

(uoISSas NAd P3IRIVOSSE ‘BaIE
SgIN) 1sehbay dnjag 82un

%_mmmw an "Gl

d| uoissag
SdIN pue aIN buisn Aisalap
pue juswysiigelss N1d/d1ld ‘8l

asuodsay dnjeg a0.n

0soy uoIsses giN ‘1L

»

‘dl uolssas sdIN) HE

00%
4SaIWV/43N

. >
1seoninw ‘g

JS uoisses diy "2l

ljold SOD pazu o£:<\
DSOY UOISSaS gIN "SI

yoeo.idde oLjus0-4 _>_w"

....... B A
200 4%
NY&-ON an




WO 2022/157069 PCT/EP2022/050651

8/11

OBTAIN A NID ASSOCIATED TO A SNPN (E.G., VIA AMESSAGE
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700
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700
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