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PAGING FOR DOWNLINK DATA TRANSFER IN CONNECTIONLESS MODE IN A

MOBILE SYSTEM

The present invention generally relates to mobile communication networks

and systems.

Descriptions of mobile networks and systems can be found in the

literature, such as in particular in Technical Specifications published by

standardization bodies such as for example 3GPP (3 rd Generation Partnership

Project).

In general, in a mobile system, a terminal (also called User Equipment UE)

can have access to various data networks via a mobile network. The mobile network

generally comprises a Core Network (CN) accessed via an access network such as a

Radio Access Network (RAN).

Different mobile systems of different generations have been standardized

over time, for example EPS (Evolved Packet System) for 4G generation.

A next generation of mobile system, called 5G, is currently in the process of

being standardized. In particular, 3GPP is currently studying (in particular in 3GPP TR

23.799) an architecture for a Next Generation system.

One of the requirements set for such architecture for a Next Generation

system (see e.g. 3GPP TR 23.799) is to minimize the signaling (and delay) required

to start the traffic exchange between the U E and the Data Network, i.e. signaling

overhead and latency at transition from a period where U E has no data traffic to a

period with data traffic.

A solution addressing such requirement, based on data transfer in

connectionless mode, has been proposed in 3GPP document S2-165119. Different

procedures for data transfer in connectionless mode have been proposed in 3GPP

document S2-165119, including a procedure for paging for downlink data transfer in

connectionless mode. As recognized by the inventors and as will be explained with

more detail, such procedure for paging for downlink data transfer in connectionless

mode would by itself generate a lot of signaling, which could make such solution



based on connectionless mode not attractive. There is a need for another approach

for paging for downlink data transfer in connectionless mode, in particular avoiding

such drawbacks. More generally there is a need to improve performances of such

systems, such as Next Generation (or 5G) system.

Embodiments of the present invention in particular address such needs.

These and other objects are achieved, in one aspect, by a User Plane Core

Network entity such as UPGW, capable of interfacing with at least one RAN node via

a User Plane interface such as NG3 interface, said User Plane Core Network entity

configured to:

- support data transfer for a U E session in a mode referred to as

connectionless mode not requiring setup of a connection with a RAN node for said

data transfer,

- support paging request over User Plane, for DL data transfer for said U E

session in connectionless mode.

These and other objects are achieved, in another aspect, by a RAN node,

capable of interfacing in the User Plane with a User Plane Core Network entity such

as UPGW, said RAN node configured to:

- support data transfer for a U E session in a mode referred to as

connectionless mode not requiring setup of a connection with the User Plane Core

Network entity for said data transfer,

- support paging triggered from the User Plane interface to the User Plane

Core Network entity, for DL data transfer for said U E session in connectionless mode.

These and other objects are achieved, in another aspect, by a Control Plane

Core Network entity capable of interfacing with a User Plane Core Network entity

such as UPGW, said Control Plane Core Network entity configured to:

- provide to said User Plane Core Network entity information for paging a

U E served by said Control Plane Core Network entity.

These and other objects are achieved, in another aspect, by method(s) for

paging for downlink data transfer in connectionless mode in a mobile system, said



method(s) comprising at least one step performed by at least one of the thus

configured entities: User Plane Core Network entity such as UPGW, RAN node,

Control Plane Core Network entity.

Some embodiments of apparatus and/or methods in accordance with

embodiments of the present invention are now described, by way of example only,

and with reference to the accompanying drawings, in which:

Figure 1 is intended to provide a high level architecture view of a system

such as Next Generation (or 5G) system,

Figure 2 is intended to illustrate a call flow for paging for downlink data

transfer in connectionless mode, according to a currently proposed solution,

Figure 3 is intended to illustrate, in a simplified way, an example of call flow

for paging for downlink data transfer in connectionless mode, according to

first embodiments of the present invention,

Figure 4 is intended to illustrate, in a simplified way, an example of call flow

for paging for downlink data transfer in connectionless mode, according to

second embodiments of the present invention.

Abbreviations

CL Connectionless

CP Control Plane

DL Downlink

DRX Discontinuous Reception

NAS Non Access Stratum

PDU Packet Data Unit

RAN Radio Access Network

RRC Radio Resource Control

UCLSI UPGW CL Service Information

U E User Equipment

UL Uplink

UP User Plane



UPGW User Plane Gateway

Description of various aspects and/or embodiments of the invention

Figure 1 (taken from 3GPP TR 23.799) provides a high level architecture
view of a Next Generation (or 5G) system.

Illustrated in figure 1 are:
- Next Generation User Equipment, NextGen UE,
- Next Generation (Radio) Access Network, NextGen (R)AN,

Next Generation Core Network, NextGen Core,
- Data Network.

Also illustrated in figure 1 are:
- NG2: Control Plane interface between NextGen (R)AN and NextGen Core

NG3: User Plane interface between NextGen (R)AN and NextGen Core.

Although not illustrated specifically in figure 1, the Next Generation Core
includes different nodes or entities such as:

- User Plane Gateway (UPGW) interfacing with Next Generation RAN via User
Plane interface NG3,
Core Control Plane (Core CP) interfacing with Next Generation RAN via
Control Plane interface NG2,

As defined in 3GPP TR 23.799, a system such as Next Generation (or 5G)
system provides a PDU Connectivity Service (service that provides exchange of
PDUs between a UE and a data network). A PDU Session is defined an as an
association between UE and data network that provides a PDU connectivity service.

As indicated above, in the current definition of 5G network, a
connectionless mode is under definition by 3GPP. In particular in 3GPP SA2 the
latest description of one of the proposed solutions has been agreed in S2-1 651 19 .
This solution exhibits clearly the gain of a connectionless mode by showing that
when a packet needs to be exchanged from time to time, this can be done without
needing to setup the RRC connection and the NG2 connection.

However the current solution relies on timer settings in all nodes UE, RAN
and UPGW. When UPGW timer elapses (no packet exchanged through this UPGW
for this UE for some time) the UE reaches the state "UPGW UCLSI idle". In that
state If a DL packet arrives at UPGW the UPGW does not know where (to which
RAN node) to send the packet to.

In the solution described in S2-1651 19 , when a DL packet arrives at the
UPGW and corresponding PDU session is in UCLSI idle state (i.e. there is no more
a RAN node associated with the PDU session), the UPGW contacts the Core CP
(Control Plane) so that Core CP pages the UE. The paged UE then initiates a NAS
message exchange with the Core CP. This solution is recalled in figure 2 , with a call
flow taken from document S2-1 651 19.

As recognized by the inventors, such solution in particular has following
drawbacks.

The NAS exchange shown in above figure (paging response followed by
NAS reactivate) leads to UE setting up the RRC connection with RAN node and



RAN node setting up the NG2 connection between RAN and the Core CP. This
RRC and NG2 connection must also be released at the end of the NAS connection.

It therefore appears that when a DL packet arrives after the UPGW timer
has expired (UPGW UCLSI idle state), a lot of signaling is exchanged which
outweighs somehow all the gain realized by the connectionless aspect while the
timer is still running (UPGW- UE reachable state).

Embodiments of the invention in particular allow to avoid such drawbacks.

Embodiments of the invention may particularly, although not exclusively,
apply to a system such as Next Generation (or 5G) system.

In an embodiment, a user plane paging mechanism for this connectionless
mode is defined. It aims at sending a DL packet to the UE when the UPGW state is
"UPGW UCLSI idle" while not having the drawback of all the control plane signaling
exchange as presented in the above-recalled solution.

Different embodiments for such mechanism will be described in connection
with figure 3 (example of call flow for first embodiments) and figure 4 (example of
call flow for second embodiments).

First embodiments (example of call flow illustrated in figure 3) may be
described in the following way.

In an embodiment, when the UPGW has received DL traffic for a PDU
session which is in UCLSI IDLE state, the UPGW may ask the Core CP to provide
information on where to page the corresponding UE. This information may
correspond to the list of the addresses (e.g. NG3 tunneling information ) of the RAN
nodes through which the UE is to be paged.

In an embodiment, the Core CP may reply including at least information on
where to page the corresponding UE (at least the NG3 tunneling information
address of the RAN node(s) through which to page the UE) plus parameters
necessary for the paging (at least a UE identity index enabling calculation of paging
occasions for that UE, DRX parameter, optionally a paging area).

In an embodiment, the UPGW may send to all involved RAN nodes
indicated by the Core CP a DL dummy packet indicating paging which packet is
embedded over NG3 tunnel and with the tunnel extension including the paging
parameters (UE identity index, optionally the paging area, etc..) and a paging
request indicator.

In an embodiment, each RAN node may use the received UE identity index
to calculate the paging occasion and pages the UE in relevant cells (depending
paging area).

In an embodiment, when UE is reached, the UE may directly send as a
reply an UL dummy packet including its UE connectionless identifier (UCLSI) which
UL packet is forwarded over the user plane NG3 interface to the UPGW.

In an embodiment, upon receiving the UL packet the UPGW may move the
PDU session to the reachable state store the RAN node NG3 address where the
UE replied, and send any buffered DL traffic towards the UE via this RAN node.

In some embodiments, part or all of following steps (illustrated in figure 3)
may be provided.



Step 1: DL data arrives at UPGW
Step 2 : UPGW may notify the Core CP of the necessity to page including

information allowing to identify the UE (e.g. UCLSI) and buffer all DL traffic for the
corresponding PDU session up to step8

Step 3 : Core CP may reply including a list of paging parameters including
at least information on where to page the corresponding UE (at least the NG3
addresses of the RAN nodes (e.g. RAN node 1 and RAN node 2 in the illustrated
example) through which to page the UE) plus parameters necessary for the paging
(at least a UE identity index enabling calculation of paging occasions for that UE,
DRX parameter, optionally a paging area).

Step 4 : UPGW may send a dummy DL paging packet indication paging
request over the user plane NG3 interface to the relevant RAN nodes using the
received list of NG3 addresses as input. Contacted RAN nodes page in their
respective cells, possibly taking into account the paging area if received.

Step 5 : UE may be reached e.g. under RAN node 2 in the illustrated
example, and may send a dummy UL packet containing its connectionless identifier
UCLSI.

Step 6 : RAN node 2 may memorize UCLSI and start the connectionless
timer. At same time it may forward the UL packet to the UPGW identified through
the received UCLSI.

Step 7 : upon receiving the UL packet over NG3 interface, the UPGW may
store the RAN node 2 IP address as the RAN node where the UE is located and
may move the connectionless UCLSI state to "Reachable".

Step 8 : UPGW may now forward the original DL packet(s) received since
step 1 to the UE via the RAN node 2 and the corresponding user plane NG3
interface.

Second embodiments (example of call flow illustrated in figure 4) may be
described in the following way.

In an embodiment, the UPGW may ask the Core CP which provides back
to UPGW paging parameter (at least a UE identity index enabling calculation of
paging occasions for that UE, DRX, paging area). In another embodiment, the Core
CP may have provided paging parameter to the UPGW at the creation of the context
in the UPGW related with the PDU session. In an embodiment, the UPGW may send
to the last RAN node where it has exchanged data with the UE (at least NG3
address of that RAN node may need to be stored in UPGW context even in "UPGW
UCLSI idle state" together with the UCLSI) called here "anchor RAN node" for
convenience, a DL dummy packet indicating paging request which packet is
embedded over NG3 tunnel and with the tunnel extension including the paging
parameters (UE identity index, DRX, paging area, etc..) and the paging request
indicator.

In an embodiment, the anchor RAN node may use the received UE identity
index to calculate the paging occasion and page the UE in its relevant cells.

In an embodiment, the "anchor RAN node" may also use the received
paging area to infer those neighbor RAN nodes to page over an Xn interface (RAN
node-RAN node interface). The anchor RAN node may send Xn paging message to
those neighbor RAN nodes including at least the UE identity index and possibly the
paging area. Each RAN node receiving this Xn paging may page the UE in its
relevant cells.



In an embodiment, when UE is reached, e.g. by RAN node 2 in the
illustrated example, the UE may directly send as a reply an UL dummy packet to
RAN node 2 including its UE connectionless identifier (UCLSI), which UL packet
may then be forwarded by RAN node 2 to UPGW.

In an embodiment, upon receiving the UL packet the UPGW can move the
UE to reachable state and store the IP address of RAN node 2 as the RAN node
where UE is located. RAN node 2 may also send an Xn "paging response" or "stop
paging" message to the "anchor RAN node" so that the anchor RAN node can stop
the paging repetitions.

In some embodiments, part or all of following steps (illustrated in figure 4)
may be provided.

Step 1: DL data arrives at UPGW.
Step 2 : UPGW may notify the Core CP of the necessity to page including

information allowing to identify the UE (e.g. UCLSI) and may buffer all DL traffic for
the corresponding PDU session up to step8.

Step 3 : Core CP may reply including a list of paging parameters.
NOTE: step 2 and step 3 are not needed in the other embodiment where

the paging parameter for that UE have already been provided earlier at the creation
of the context in UPGW corresponding to that PDU session.

Step 4 and 4bis: UPGW may send a dummy DL paging packet over the
user plane NG3 interface to the anchor RAN node. Contacted anchor RAN node can
page in its cells, possibly taking into account the paging area if received. Anchor
RAN node may also page over Xn interface the neighbor RAN (e.g. RAN node 2
and RAN node 3 in the illustrated example) based on received paging area,
including the paging parameters.

Step 5 : UE may be reached e.g. under RAN node 2 in the illustrated
example, and may send a dummy UL packet containing its connectionless identifier
UCLSI.

Step 6 and 6bis: RAN node 2 may memorize UCLSI and start the
connectionless timer. At same time it may forward the UL packet to the UPGW
identified through the received UCLSI. It may also send a "stop paging" message to
the anchor RAN node so that anchor RAN node can stop paging.

Step 7 : upon receiving the UL packet over NG3 interface, the UPGW may
store the RAN node 2 IP address as the RAN node where the UE is now located
and it may move the connectionless UE state to "Reachable".

Step 8 : UPGW may now forward the original DL packet received since step
1 to the UE via the RAN node 2 and the corresponding user plane NG3 interface.

Embodiments of the invention thus allow to reach the UE in connectionless
mode using only dummy packets with paging request indicator exchanged over the
user plane NG3 interface even when the UPGW has moved the UE in "UPGW
connectionless UCLSI IDLE" state.

In embodiments of the invention, the paging is managed by the UPGW over
the user plane instead of involving the MME paging over NAS and the associated
control plane signaling (which normally requires to setup an RRC connection and an
NG2 control pane connection). As a result lots of RRC and NG2 signaling is saved
for the MT scenario compared to the current solution (recalled above), which makes
the overall connectionless solution become attractive.



Various aspects and/or embodiments of the invention include (though not
being limited to) following aspects and/or embodiments.

Some aspects are related to a User Plane Core Network entity such as

UPGW, capable of interfacing with at least one RAN node via a User Plane interface

such as NG3 interface.

Various embodiments are provided, including (though not being limited

to) following embodiments, which may be taken alone or in combination, according

to various combinations.

In an embodiment, said User Plane Core Network entity is configured to:

- support data transfer for a U E session in a mode referred to as

connectionless mode not requiring setup of a connection with a RAN node for said

data transfer,

- support paging request over User Plane, for DL data transfer for said U E

session in connectionless mode.

In an embodiment, said User Plane Core Network entity is configured to:

- upon reception of DL data for said U E session in connectionless mode, in

a state referred to as connectionless Idle state where paging is required, send over

said user plane interface to at least one RAN node through which to page the UE, a

DL dummy packet indicating a paging request.

In an embodiment, said User Plane Core Network entity is configured to:

- upon reception of DL data for said U E session in connectionless mode, in

a state referred to as connectionless Idle state where paging is required, send over

said interface to at least one RAN node through which to page the UE, a DL dummy

packet indicating a paging request, with at least one paging parameter for paging

the UE.

In an embodiment, said User Plane Core Network entity is configured to:



- send said DL dummy packet indicating a paging request, in a tunnel over

said interface, with said paging request and said at least one paging parameter

included in a tunnel extension.

In an embodiment, said User Plane Core Network entity is configured to:

- ask a Control Plane Core Network entity serving said U E in the Control

Plane, to provide information related to at least one paging parameter for paging

the UE.

In an embodiment, said User Plane Core Network entity is configured to:

- receive from a Control Plane Core Network entity serving said U E in the

Control Plane, at the creation of a context in the User Plane Core Network entity

related with the U E session , information related to at least one paging parameter

for paging the UE.

In an embodiment, said User Plane Core Network entity is configured to:

- ask a Control Plane Core Network entity serving said U E in the Control

Plane, to provide addressing information of at least one RAN node through which to

page the UE.

In an embodiment, said User Plane Core Network entity is configured to:

- upon reception of DL data for said U E session in connectionless mode, in

a connectionless Idle state where paging is required, send over said User Plane

interface, to at least one of the RAN nodes indicated in said addressing information,

a DL dummy packet indicating a paging request.

In an embodiment, said User Plane Core Network entity is configured to:

- store, even in a state referred to as connectionless idle state where paging

is required, addressing information of a RAN node with which the User Plane Core

Network entity has last exchanged data over said User Plane interface.

In an embodiment, said User Plane Core Network entity is configured to:

- upon reception of DL data for said U E session in connectionless mode, in

a connectionless Idle state where paging is required, send over said User Plane

interface, to a RAN node with which the User Plane Core Network entity has last



exchanged data for the U E session from said above stored information, a DL dummy

packet indicating a paging request.

In an embodiment, said User Plane Core Network entity is configured to:

- upon reception from a RAN node, over said User Plane interface, of a UL

dummy packet as a reply to said paging, said UL dummy packet containing a

connectionless identifier identifying said U E session in connectionless mode,

perform at least one of: move a connectionless state from an Idle state where

paging is required to a Reachable state where paging is not required, store

addressing information of said RAN node, send buffered DL data for said U E session

to said RAN node over said interface.

Other aspects are related to a RAN node, capable of interfacing in the User

Plane with a User Plane Core Network entity such as UPGW.

Various embodiments are provided, including (though not being limited to)

following embodiments, which may be taken alone or in combination, according to

various combinations.

In an embodiment, said RAN node is configured to:

- support data transfer for a U E session in a mode referred to as

connectionless mode not requiring setup of a connection with the User Plane Core

Network entity for said data transfer,

- support paging triggered from the User Plane interface to the User Plane

Core Network entity, for DL data transfer for said U E session in connectionless mode.

In an embodiment, said RAN node is configured to:

- upon reception from the User Plane Core Network entity, over said User

Plane interface, of a DL dummy packet indicating a paging request, page the UE.

In an embodiment, said RAN node is configured to:

- upon reception from the User Plane Core Network entity, over said User

Plane interface, of a DL dummy packet indicating a paging request with at least one

paging parameter for paging the UE, page the U E based on said at least one paging

parameter.



In an embodiment, said RAN node is configured to:

- upon reception from the User Plane Core Network entity, over said User

Plane interface, of a DL dummy packet indicating a paging request, send a paging

message to at least one neighbour RAN node over a RAN node-RAN node interface

such as Xn interface.

In an embodiment, said RAN node is configured to:

- upon reception from the User Plane Core Network entity, over said User

Plane interface, of a DL dummy packet indicating a paging request with at least one

paging parameter for paging the U E including a paging area, infer, based on said

paging area, at least one neighbour RAN node to page over a RAN node-RAN node

interface such as Xn interface.

In an embodiment, said RAN node is configured to:

- upon reception from the User Plane Core Network entity, over said User

Plane interface, of a DL dummy packet indicating a paging request, with at least one

paging parameter for paging the UE, send a paging message with at least one of the

said at least one paging parameter to at least one neighbour RAN node to page

over a RAN node-RAN node interface such as Xn interface.

In an embodiment, said RAN node is configured to:

- upon reception from the User Plane Core Network entity of a DL dummy

packet indicating a paging request, or upon reception of a paging message received

over RAN node-RAN node interface such as Xn interface from a neighbour RAN

node, with at least one paging parameter for paging the U E including a paging area,

page the U E in relevant cells depending on said paging area.

In an embodiment, said RAN node is configured to:

- upon reception from the UE, as a reply to a paging message, of a UL

dummy packet containing a connectionless identifier identifying said U E session in

connectionless mode, forward said UL dummy packet, based on said connectionless

identifier, to said User Plane Core Network entity.

In an embodiment, said RAN node is configured to:



- upon reception from the UE, as a reply to a paging message, of a UL

dummy packet containing a connectionless identifier identifying said U E session in

connectionless mode, memorize said connectionless identifier, and forward said UL

dummy packet, based on said connectionless identifier, to said User Plane Core

Network entity.

In an embodiment, said RAN node is configured to:

- upon reception from the U E of a reply to said paging, send to a RAN node

from which it received a paging message over a RAN node-RAN node interface such

as Xn interface, a stop paging message.

Other aspects are related to a Control Plane Core Network entity capable of

interfacing with a User Plane Core Network entity such as UPGW.

Various embodiments are provided, including (though not being limited to)

following embodiments, which may be taken alone or in combination, according to

various combinations.

In an embodiment, said Control Plane Core Network entity is configured to:

- provide to said User Plane Core Network entity information for paging a

U E served by said Control Plane Core Network entity.

In an embodiment, said Control Plane Core Network entity is configured to:

- upon request , provide to said User Plane Core Network entity addressing

information of at least one RAN node through which to page the UE.

In an embodiment, said Control Plane Core Network entity is configured to:

- at the creation of a context in the User Plane Core Network entity related

with the U E session, provide to said User Plane Core Network entity information

related to at least one paging parameter for paging the UE.

In an embodiment, said Control Plane Core Network entity is configured to:

- upon request, provide to said User Plane Core Network entity information

related to at least one paging parameter for paging the UE.



Other aspects relate to method(s) for paging for downlink data transfer in

connectionless mode in a mobile system, said method(s) comprising at least one

step performed by at least one of the thus configured entities: User Plane Core

Network entity such as UPGW, RAN node, Control Plane Core Network entity.

A person of skill in the art would readily recognize that steps of various

above-described methods can be performed by programmed computers. Herein,

some embodiments are also intended to cover program storage devices, e.g., digital

data storage media, which are machine or computer readable and encode machine-

executable or computer-executable programs of instructions, wherein said

instructions perform some or all of the steps of said above-described methods. The

program storage devices may be, e.g., digital memories, magnetic storage media

such as a magnetic disks and magnetic tapes, hard drives, or optically readable

digital data storage media. The embodiments are also intended to cover computers

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



CLAIMS

1. A User Plane Core Network entity such as UPGW, capable of interfacing

with at least one RAN node via a User Plane interface such as NG3 interface, said

User Plane Core Network entity configured to:

- support data transfer for a U E session in a mode referred to as

connectionless mode not requiring setup of a connection with a RAN node for said

data transfer,

- support paging request over User Plane, for DL data transfer for said U E

session in connectionless mode.

2. A User Plane Core Network entity according to claim 1, configured to:

- upon reception of DL data for said U E session in connectionless mode, in

a state referred to as connectionless Idle state where paging is required, send over

said user plane interface to at least one RAN node through which to page the UE, a

DL dummy packet indicating a paging request.

3. A User Plane Core Network entity according to claim 1 or 2, configured

to:

- upon reception of DL data for said U E session in connectionless mode, in

a state referred to as connectionless Idle state where paging is required, send over

said interface to at least one RAN node through which to page the UE, a DL dummy

packet indicating a paging request, with at least one paging parameter for paging

the UE.

4 . A User Plane Core Network entity according to claim 3, configured to:

- send said DL dummy packet indicating a paging request, in a tunnel over

said interface, with said paging request and said at least one paging parameter

included in a tunnel extension.



5. A User Plane Core Network entity according to any of claims 1 to 4,

configured to:

- ask a Control Plane Core Network entity serving said U E in the Control

Plane, to provide information related to at least one paging parameter for paging

the UE.

6. A User Plane Core Network entity according to any of claims 1 to 4,

configured to :

- receive from a Control Plane Core Network entity serving said U E in the

Control Plane, at the creation of a context in the User Plane Core Network entity

related with the U E session , information related to at least one paging parameter

for paging the UE.

7. A User Plane Core Network entity according to any of claims 1 to 6,

configured to:

- ask a Control Plane Core Network entity serving said U E in the Control

Plane, to provide addressing information of at least one RAN node through which to

page the UE.

8. A User Plane Core Network entity according to claim 7, configured to:

- upon reception of DL data for said U E session in connectionless mode, in

a connectionless Idle state where paging is required, send over said User Plane

interface, to at least one of the RAN nodes indicated in said addressing information,

a DL dummy packet indicating a paging request.

9. A User Plane Core Network entity according to any of claims 1 to 6,

configured to:

- store, even in a state referred to as connectionless idle state where paging

is required, addressing information of a RAN node with which the User Plane Core

Network entity has last exchanged data over said User Plane interface.



10. A User Plane Core Network entity according to claim 9, configured to:

- upon reception of DL data for said U E session in connectionless mode, in

a connectionless Idle state where paging is required, send over said User Plane

interface, to a RAN node with which the User Plane Core Network entity has last

exchanged data for the U E session from said above stored information, a DL dummy

packet indicating a paging request.

11. A User Plane Core Network entity according to any of claims 1 to 10,

configured to:

- upon reception from a RAN node, over said User Plane interface, of a UL

dummy packet as a reply to said paging, said UL dummy packet containing a

connectionless identifier identifying said U E session in connectionless mode,

perform at least one of: move a connectionless state from an Idle state where

paging is required to a Reachable state where paging is not required, store

addressing information of said RAN node, send buffered DL data for said U E session

to said RAN node over said interface.

12. A RAN node, capable of interfacing in the User Plane with a User Plane

Core Network entity such as UPGW, said RAN node configured to:

- support data transfer for a U E session in a mode referred to as

connectionless mode not requiring setup of a connection with the User Plane Core

Network entity for said data transfer,

- support paging triggered from the User Plane interface to the User Plane

Core Network entity, for DL data transfer for said U E session in connectionless mode.

13. A RAN node according to claim 12, configured to:

- upon reception from the User Plane Core Network entity, over said User

Plane interface, of a DL dummy packet indicating a paging request, page the UE.



14. A RAN node according to claim 12 or 13, configured to:

- upon reception from the User Plane Core Network entity, over said User

Plane interface, of a DL dummy packet indicating a paging request with at least one

paging parameter for paging the UE, page the U E based on said at least one paging

parameter.

15. A RAN node according to any of claims 12 to 14, configured to:

- upon reception from the User Plane Core Network entity, over said User

Plane interface, of a DL dummy packet indicating a paging request, send a paging

message to at least one neighbour RAN node over a RAN node-RAN node interface

such as Xn interface.

16. A RAN node according to any of claims 12 to 15, configured to:

- upon reception from the User Plane Core Network entity, over said User

Plane interface, of a DL dummy packet indicating a paging request with at least one

paging parameter for paging the U E including a paging area, infer, based on said

paging area, at least one neighbour RAN node to page over a RAN node-RAN node

interface such as Xn interface.

17. A RAN node according to any of claims 12 to 16, configured to:

- upon reception from the User Plane Core Network entity, over said User

Plane interface, of a DL dummy packet indicating a paging request, with at least one

paging parameter for paging the UE, send a paging message with at least one of the

said at least one paging parameter to at least one neighbour RAN node to page

over a RAN node-RAN node interface such as Xn interface.

18. A RAN node according to any of claims 12 to 17, configured to:

- upon reception from the User Plane Core Network entity of a DL dummy

packet indicating a paging request, or upon reception of a paging message received

over RAN node-RAN node interface such as Xn interface from a neighbour RAN



node, with at least one paging parameter for paging the U E including a paging area,

page the U E in relevant cells depending on said paging area.

19. A RAN node according to any of claims 12 to 18, configured to:

- upon reception from the UE, as a reply to a paging message, of a UL

dummy packet containing a connectionless identifier identifying said U E session in

connectionless mode, forward said UL dummy packet, based on said connectionless

identifier, to said User Plane Core Network entity.

20. A RAN node according to any of claims 12 to 19, configured to:

- upon reception from the UE, as a reply to a paging message, of a UL

dummy packet containing a connectionless identifier identifying said U E session in

connectionless mode, memorize said connectionless identifier, and forward said UL

dummy packet, based on said connectionless identifier, to said User Plane Core

Network entity.

21. A RAN node according to any of claims 12 to 20, configured to:

- upon reception from the U E of a reply to said paging, send to a RAN node

from which it received a paging message over a RAN node-RAN node interface such

as Xn interface, a stop paging message.

22. A Control Plane Core Network entity capable of interfacing with a User

Plane Core Network entity such as UPGW, said Control Plane Core Network entity

configured to:

- provide to said User Plane Core Network entity information for paging a

U E served by said Control Plane Core Network entity.

23. A Control Plane Core Network entity according to claim 22, configured

to:



- upon request , provide to said User Plane Core Network entity addressing

information of at least one RAN node through which to page the UE.

24. A Control Plane Core Network entity according to claim 22 or 23

configured to:

- at the creation of a context in the User Plane Core Network entity related

with the U E session, provide to said User Plane Core Network entity information

related to at least one paging parameter for paging the UE.

25. A Control Plane Core Network entity according to any of claims 22 or

23, configured to:

- upon request, provide to said User Plane Core Network entity information

related to at least one paging parameter for paging the UE.

26. A method for paging for downlink data transfer in connectionless mode

in a mobile system, comprising at least one step performed by at least one of: a User

Plane Core Network entity such as UPGW configured according to any of claims 1 to

11, a RAN node configured according to any of claims 12 to 21, a Control Plane Core

Network entity configured according to any of claims 22 to 25.
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