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(54) SYSTEM FOR MAMS COMMUNICATION

(57) The invention relates to a system (1) for com-
munication between a first terminal (Ai) and a second
terminal (Bj), comprising a first gateway (3) for connection
to a set of at least two parallel wireless networks (Nk), a
first of said networks (N1) including a 5G Radio Access
(7) and a second of said networks (N2) being a non-5G
network, and a second gateway (5) for connection to said
set, wherein the first of said networks (N1) is a 5G network
comprised of a first 5G Core Network (6) and said 5G
Radio Access (7), wherein the first gateway (3) compris-

es a first 5G User Equipment (17 - 19) having a first and
a second modem (201, 202) and hosting a first User Plane
Function, UPF, (21) and the second gateway (5) com-
prises a second 5G Core Network (23) with a set of
N3IWF gateways (24k) and hosting a second UPF (22),
and wherein the first and second UPF (21, 22) are con-
figured to perform a 5G Access Traffic, Steering, Switch-
ing and Splitting, ATSSS, function selecting one or more
of said networks (Nk) for communication.
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Description

[0001] The present invention relates to a system for
communication between a first terminal and a second
terminal, comprising a first gateway configured for con-
nection to the first terminal on the one hand and to a set
of at least two parallel wireless networks on the other
hand, a first of said networks including a 5G Radio Access
and a second of said networks being a non-5G network,
and a second gateway configured for connection to said
set of networks on the one hand and the second terminal
on the other hand.
[0002] Systems of this kind, known as MAMS (Multiple
Access Management Services) frameworks, have been
described by, e.g., the IETF (Internet Engineering Task
Force) in J. Zhu et al., "User-Plane Protocols for Multiple
Access Management Service", INTAREA Internet Draft
of August 4, 2017, IETF Trust. A current implementation
of a MAMS system is the ATSSS (Access Traffic Steer-
ing, Switching and Splitting) service standardized in the
3GPP (3rd Generation Partnership Project) Technical
Report TR 23.793 for the 5G network standard. An over-
view of the system architecture and basic procedures of
5G networks is given in 3GPP Technical Standard TS
23.501 and TS 23.502.
[0003] ATSSS support in 3GPP 5G systems provides
for the combination of 3GPP and non-3GPP Radio Ac-
cess Networks (RANs) as multiple parallel communica-
tion paths between two terminals, in particular to imple-
ment Active-Standby, Priority-Based, Best-Access, Re-
dundant, and Load-Balance steering policies which use
one or more of the parallel 3GPP and non-3GPP RANs
for communication. The ATSSS protocol defined in the
5G standard uses so-called Multi Access Protocol Data
Unit (MA-PDU) sessions which combine several "child"
PDU sessions, each established over one of the RANs,
into a single "parent" session. Communicating terminals
may then stay agnostic of the underlying PDU child ses-
sions used by the MAMS policy currently in place.
[0004] MAMS architectures, and in particular the re-
cent 5G ATSSS services, are generally used to integrate
legacy Radio Access Technologies (RATs) such as
WLAN, e.g. Wifi, WiMax or any IEEE 802.11x Standard,
or any 2G, 3G or 4G technologies like GPRS, UMTS, or
LTE, alltogether called "non-3GPP" RATs, with today’s
5G RATs for said multipath communication. Specifically,
ATSSS of 5G is a so-called "core-centric" integration of
non-5G RATs into the core of a 5G network by using an
N3IWF (Non-3GPP InterWorking Function) gateway of
the 5G network as defined in 3GPP TS 23.501 Release
16. Via such an N3IWF gateway any legacy non-3GPP
Radio Access can be attached to the 5G Core Network
(5GC), whereas native 5G Radio Access, which includes
at least one 5G gNodeB, is used for the 5G communica-
tion path within the MAMS.
[0005] In the "core-centric" type of integration, that
ATSSS represents, the 5G Radio Access is a native part
of the 5G network in which the ATSSS service is provided

and which has the N3IWF gateways for the integration
of the non-3GPP RATs. Therefore, in the 5G ATSSS im-
plementation of MAMS the 5G Radio Access is tightly
integrated or interlinked with the 5GC in which the ATSSS
function is performed.
[0006] The invention sets is aim to overcome the lim-
itations of the prior art and to provide a system for com-
munication with increased versatility.
[0007] This aim is achieved with a system for commu-
nication between a first terminal and a second terminal,
comprising:

a first gateway configured for connection to the first
terminal on the one hand and to a set of at least two
parallel wireless networks on the other hand, a first
of said networks including a 5G Radio Access and
a second of said networks being a non-5G network,
and
a second gateway configured for connection to said
set of networks on the one hand and the second
terminal on the other hand,
which system is characterized in that the first of said
networks, to which the first gateway is configured for
connection, is a 5G network comprised of a first 5G
Core Network and said 5G Radio Access,
to which purpose the first gateway comprises a first
5G User Equipment having a first modem configured
for connection either to a second 5G User Equipment
connected to the 5G Radio Access or to an N3IWF
gateway of the first 5G Core Network, and having a
second modem configured for connection to the sec-
ond network, and hosting a first User Plane Function,
UPF, which controls the use of said modems,
in that the second gateway comprises a second 5G
Core Network with a set of N3IWF gateways for con-
nection to said set of networks and hosting a second
UPF which controls the use of said N3IWF gateways,
and
in that the first and second UPF are configured to
perform a 5G ATSSS function selecting one or more
of said networks for communication between the first
and the second terminal.

[0008] The system of the invention shifts all ATSSS
functions from the (first) 5GC which provides the 5G Ra-
dio Access to a second 5GC which is "wrapped around"
the first 5GC. The second 5GC implements and is re-
sponsible only for the MAMS handling of the multipath
communication over the 5G and non-5G Radio Access-
es. Or, seen the other way around, the ATSSS function-
ality implemented by the second, outer 5GC is isolated
from and does not need any core network functionalities
of the first 5GC that provides the 5G Radio Access. In
this way, the ATSSS functionalities which are performed
by the second 5GC can, e.g., be virtualized and hosted
on sites completely different from the first 5G network.
[0009] With the invention service operators of the first
and second 5G networks become technically independ-
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ent. The second 5G network can be virtualized on any
hardware capable of running the necessary 5G ATSSS
functions. Failures in the first 5GC do not propagate into
the second 5GC but can be absorbed by the ATSSS pol-
icy in place. As a result, ATSSS services which integrate
a non-3GPP Radio Access into a 5G Radio Access en-
vironment can be rolled-out in a more versatile and reli-
able way, without any need to modify existing 5G net-
works involved in the communication paths of the multi-
path MAMS system.
[0010] According to a preferred embodiment of the in-
vention, the second 5GC in the second gateway does
not have any 5G Radio Access connected thereto. In
particular, the second 5GC is favourably reduced to the
functionalities of an Authentication Server Function,
AUSF, a Unified Data Management, UDM, an Access
and Mobility Management Function, AMF, a Network Ex-
posure Function, NEF, a Policy Control Function, PCF,
and a Session Management Function, SMF. The second
5GC is thus as "lean" as possible and reduced only to
those functions which are inevitably necessary for per-
forming the ATSSS function.
[0011] As is known from the prior art of conventional
5G ATSSS implementations, the first and the second
UPF establish a Multi Access Protocol Data Unit, MA-
PDU, session comprised of a first child PDU session over
the first network and a second child PDU session over
the second network, to perform said ATSSS function.
[0012] The invention will now be described in further
detail by means of exemplary embodiments thereof un-
der reference to the enclosed drawing, in which Fig. 1
shows a system for MAMS communication according to
the invention in a schematic block diagram.
[0013] Fig. 1 shows a system 1 for MAMS (Multiple
Access Management Services) communication between
two terminals Ai, Bj over a set of multiple communication
paths C1, C2, ..., generally Ck. The first terminal Ai may
be one of a plurality of terminals A1, A2, ..., generally Ai,
connected - directly or over an intermediate network 2 -
to a first gateway 3. The second terminal Bj may also be
one of a multitude of terminals B1, B2, ..., generally Bj,
connected - directly or over an intermediate network 4 -
to a second gateway 5. The first gateway 3 and the sec-
ond gateway 5 are interconnected over said set of com-
munication paths Ck.
[0014] The terminals Ai, Bj can be of any type. For ex-
ample, the first terminal Ai can be an application client
and the second terminal Bj an application server, or vice
versa. The intermediate networks 2, 4, if present, can be
any IP or non-IP based LAN (Local Area Network).
[0015] Each of the set of parallel communication paths
Ck is formed by a wireless network N1, N2, ... generally
Nk. At least one of the set of the networks Nk (here: the
first network N1) is a 5G network according to the 3GPP
5G standard TS 23.501, 23.502 et seq., for example of
Release 16 or higher. The 5G network N1 includes a 5G
Core Network (5GC) 6 and a 5G Radio Access (RAN) 7.
[0016] According to the 5G standard, the 5GC 6 com-

prises, i.a., an AUSF (Authentication Server Function) 8,
a UDM (Unified Data Management) 9, an AMF (Access
and Mobility Management Function) 10, a NEF (Network
Exposure Function) 11, a PCF (Policy Control Function)
12, an SMF (Session Management Function) 13, (option-
ally) an NSSF (Network Slice Selection Function) 14, and
(optionally) an NRF (Network Repository Function) 15,
which are all interconnected over a data bus 16.
[0017] At least one other network of the set of networks
Nk (here: exemplarily the second network N2), is a non-
5G network, e.g., a 2G network such as a GPRS network,
a 3G network such as an UMTS network, a 4G network
such as an LTE network, a WLAN, Wifi, WiMax or a net-
work according to any IEEE 802.11x standard, or any
other wireless data connection.
[0018] The first gateway 3 is in the form of a "modified"
5G User Equipment (UE), i.e., a 5G UE with additional
components as follows. A processor 17 in the gateway
3 runs all programs of the gateway 3 such as a gateway
controller 18 and the 5G UE functions 19, including the
5G UE’s non-Access Stratum (NAS) layer functions. Fur-
thermore, the gateway 3 includes a set of modems 201,
202, ... generally 20k, each of which is controlled by the
5G UE’s gateway controller 18 and is connected to one
of the networks Nk.
[0019] The connection of the modem 201 to the 5G
network N1 can be either directly to a dedicated Non-
3GPP InterWorking Function (N3IWF) gateway 6’ of the
5GC 6, or to any 5G UE 6" (e.g., via a modem of the UE
6") which is wirelessly attached to the 5G RAN 7 of the
5GC 6.
[0020] The gateway 3, in particular the processor 17,
hosts a User Plane Function (UPF) 21 that controls which
one or more of the modems 20k is currently used for
communication. To this end, the UPF 21 cooperates with
a second UPF 22 hosted on the second gateway 5, as
will be explained further below.
[0021] The second gateway 5 comprises, or is imple-
mented by, respectively, a second 5GC 23 which hosts
said second UPF 22. The second 5GC 23 comprises a
set of N3IWF gateways 241, 242, ..., generally 24k, each
of which is connected to one of the networks Nk and con-
trolled by the UPF 22 in the second 5GC 23.
[0022] In particular, the first and second UPFs 21, 22
cooperate to perform a 5G ATSSS (Access Traffic, Steer-
ing, Switching and Splitting) function which selects one
or more of the networks Nk for communication between
the first and the second terminals Ai, Bj. Within this
ATSSS function appropriate policy rules are established
to, e.g., prioritize one network Nk over another, to use
two or more networks Nk in parallel for increased band-
width, to use a network Nk as a fall-back or back-up for
another, etc. Possible policies which can be implemented
by the ATSSS function are described in 3GPP TR 23.793
and include, i.a., Active-Standby, Priority-Based, Based-
Access, Redundant, and Load-Balance steering modes.
[0023] To connect the UPFs 21, 22 to each other, i.e.,
to register the UPF 21 of the first gateway 3 for ATSSS
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service with the respective UPF 22 in the 5GC 23 of the
second gateway 5, the 5GC 23 in the second gateway 5
needs to have only those functions of the 5G Service
Based Architecture (SBA) which are necessary to this
end. For example, the second 5GC 23 may only have
the 5G functional entities AUSF 25, UDM 26, AMF 27,
NEF 28, PCF 29 and SMF 30, whereas all other 5G func-
tions such as NRF, NSF etc. can be omitted. In particular,
the second 5GC 23 does not need to have an own 5G
Radio Access. Instead, the second 5GC 23 is equipped
with the set of N3IWF gateways 24k to communicate with
the set of modems 20k of the first gateway 3 over the
networks Nk.
[0024] When the two UPFs 21, 22 cooperate to perform
the ATSSS function that selectively uses one or more of
the modems 20k and N3IWF gateways 24k to establish
one ore more of the communication paths Ck according
to the ATSSS policy in place, the UPFs 21, 22 may resort
to establishing a Multi Access Protocol Data Unit (MA-
PDU) session to communicate. The MA-PDU session
established between the UPFs 21, 22 is comprised of a
set of child PDU sessions each of which is established
over one of the networks Nk. The properties and identi-
fiers of this MA-PDU session can then be communicated
to the terminals Ai and Bj so that they can communicate
over a single session, without needing to know which
child PDU sessions the gateways 3, 5 invoke to perform
the current ATSSS policy.
[0025] The invention is not restricted to the specific em-
bodiments described in detail herein, but encompasses
all variants, modifications and combinations thereof that
fall within the scope of the appended claims.

Claims

1. System for communication between a first terminal
and a second terminal, comprising:

a first gateway (3) configured for connection to
the first terminal (Ai) on the one hand and to a
set of at least two parallel wireless networks (Nk)
on the other hand, a first of said networks (N1)
including a 5G Radio Access (7) and a second
of said networks (N2) being a non-5G network,
and
a second gateway (5) configured for connection
to said set of networks (Nk) on the one hand and
the second terminal (Bj) on the other hand,
characterized in that the first of said networks
(N1), to which the first gateway (3) is configured
for connection, is a 5G network comprised of a
first 5G Core Network (6) and said 5G Radio
Access (7),
to which purpose the first gateway (3) comprises
a first 5G User Equipment (17 - 19) having a first
modem (201) configured for connection either
to a second 5G User Equipment (6") connected

to the 5G Radio Access (7) or to a Non-3GPP
Interworking Function, N3IWF, gateway (6’) of
the first 5G Core Network (6), and having a sec-
ond modem (202) configured for connection to
the second network (N2), and hosting a first User
Plane Function, UPF, (21) which controls the
use of said modems (20k),
in that the second gateway (5) comprises a sec-
ond 5G Core Network (23) with a set of N3IWF
gateways (24k) for connection to said set of net-
works (Nk) and hosting a second UPF (22) which
controls the use of said N3IWF gateways (24k),
and
in that the first and second UPF (21, 22) are
configured to perform a 5G Access Traffic,
Steering, Switching and Splitting, ATSSS, func-
tion selecting one or more of said networks (Nk)
for communication between the first and the sec-
ond terminal (Ai, Bj).

2. System according to claim 1, characterized in that
the second 5G Core Network (23) in the second gate-
way (5) does not have any 5G Radio Access con-
nected thereto.

3. System according to claim 2, characterized in that
the second 5G Core Network (23) in the second gate-
way (5) is reduced to the functionalities of an Au-
thentication Server Function, AUSF, (25), a Unified
Data Management, UDM, (26), an Access and Mo-
bility Management Function, AMF, (27), a Network
Exposure Function, NEF, (28), a Policy Control
Function, PCF, (29), and a Session Management
Function, SMF, (30).

4. System according to any one of the claims 1 to 3,
characterized in that the first and the second UPF
(21, 22) establish a Multi Access Protocol Data Unit,
MA-PDU, session comprised of a first child PDU ses-
sion over the first network (N1) and a second child
PDU session over the second network (N2) to per-
form said ATSSS function.

Amended claims in accordance with Rule 137(2)
EPC.

1. System for communication between a first terminal
and a second terminal, comprising:

a first gateway (3) configured for connection to
the first terminal (Ai) on the one hand and to a
set of at least two parallel wireless networks (Nk)
on the other hand, a first of said networks (N1)
including a 5G Radio Access (7) and a second
of said networks (N2) being a non-5G network,
and
a second gateway (5) configured for connection
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to said set of networks (Nk) on the one hand and
the second terminal (Bj) on the other hand, which
second gateway (5) comprises a second 5G
Core Network (23) having a second Authentica-
tion Server Function, AUSF, (25), a second Uni-
fied Data Management, UDM, (26), a second
Access and Mobility Management Function,
AMF, (27), a second Network Exposure Func-
tion, NEF, (28), a second Policy Control Func-
tion, PCF, (29), and a second Session Manage-
ment Function, SMF, (30),
characterized in that the first gateway (3) is
configured for connection to a first of said net-
works (N1) which is a 5G network comprised of
a first 5G Core Network (6) having a first Au-
thentication Server Function, AUSF, (8), a first
Unified Data Management, UDM, (9), a first Ac-
cess and Mobility Management Function, AMF,
(10), a first Network Exposure Function, NEF,
(11), a first Policy Control Function, PCF, (12),
and a first Session Management Function, SMF,
(13), and of said 5G Radio Access (7),
wherein the first gateway (3) comprises a first
5G User Equipment (17 - 19) having a first mo-
dem (201) configured for connection to the first
5G Core Network (6) either, via a modem of a
second 5G User Equipment (6"), over said sec-
ond 5G User Equipment (6") connected to the
5G Radio Access (7) or via a first Non-3GPP
Interworking Function, N3IWF, gateway (6’) of
the first 5G Core Network (6), and having a sec-
ond modem (202) configured for connection to
the second network (N2), and hosting a first User
Plane Function, UPF, (21) which controls the
use of said modems (20k),
wherein the second gateway (5) comprises a set
of at least two N3IWF gateways (24k) for con-
nection to said set of at least two networks (Nk)
and hosting a second UPF (22) which controls
the use of said at least two N3IWF gateways
(24k), and
in that the first and second UPF (21, 22) are
configured to perform a 5G Access Traffic,
Steering, Switching and Splitting, ATSSS, func-
tion selecting one or more of said networks (Nk)
for communication between the first and the sec-
ond terminal (Ai, Bj).

2. System according to claim 1, characterized in that
the first and the second UPF (21, 22) establish a
Multi Access Protocol Data Unit, MA-PDU, session
comprised of a first child PDU session over the first
network (N1) and a second child PDU session over
the second network (N2) to perform said ATSSS
function.

7 8 



EP 3 768 032 A1

6



EP 3 768 032 A1

7

5

10

15

20

25

30

35

40

45

50

55



EP 3 768 032 A1

8

5

10

15

20

25

30

35

40

45

50

55



EP 3 768 032 A1

9

5

10

15

20

25

30

35

40

45

50

55



EP 3 768 032 A1

10

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Non-patent literature cited in the description

• User-Plane Protocols for Multiple Access Manage-
ment Service. J. ZHU et al. INTAREA Internet Draft.
IETF (Internet Engineering Task Force), 04 August
2017 [0002]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

