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S-GW RELOCATION AND QOS CHANGE WITHOUT MOBILITY

TECHNICAL FIELD

Embodiments herein relate to a user equipment, a network node and methods
therein. In particular, it relates to a method for handling a relocation of data flow of a UE
from a first GW to a second GW.

BACKGROUND

Communication devices such as User Equipments (UEs) are enabled to
communicate wirelessly in a cellular communications network or wireless communication
system, sometimes also referred to as a cellular radio system or cellular networks. The
communication may be performed e.g. between two UEs, between a UE and a regular
telephone and/or between a UE and a server via a Radio Access Network (RAN) and
possibly one or more core networks, comprised within the cellular communications
network.

UEs may further be referred to as wireless terminals, wireless device, mobile
terminals and/or mobile stations, mobile telephones, cellular telephones, laptops, tablet
computers or surf plates with wireless capability, just to mention some further examples.
The UEs in the present context may be, for example, portable, pocket-storable, hand-
held, computer-comprised, or vehicle-mounted mobile devices, enabled to communicate
voice and/or data, via the RAN, with another entity, such as another user equipment or a
server. The UE may also be a machine to machine communication device that serves as
a data communication modem or is built in to equipment communicating data with server
without human interaction.

The cellular communications network covers a geographical area which is divided
into cell areas, wherein each cell area being served by an access node. A cell is the
geographical area where radio coverage is provided by the access node.

The access node may further control several transmission points, e.g. having
Remote Radio Units (RRUs). A cell can thus comprise one or more access nodes each
controlling one or more transmission/reception points. A transmission point, also referred
to as a transmission/reception point, is an entity that transmits and/or receives radio
signals. The entity has a position in space, e.g. an antenna. An access node, also referred
to as a network node, is an entity that controls one or more transmission points. The

access node may e.g. be a base station such as a Radio Base Station (RBS), enhanced
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Node B (eNB), eNodeB, NodeB, B node, or BTS (Base Transceiver Station), depending
on the technology and terminology used. The base stations may be of different classes
such as e.g. macro eNodeB, micro eNodeB, home eNodeB or pico base station, based on
transmission power and thereby also cell size.

Further, each access node may support one or several communication
technologies. The access nodes communicate over the air interface operating on radio
frequencies with the UEs within range of the access node. In the context of this
disclosure, the expression Downlink (DL) is used for the transmission path from the base
station to the mobile station. The expression Uplink (UL) is used for the transmission path
in the opposite direction i.e. from the UE to the base station.

In 3rd Generation Partnership Project (3GPP) Long Term Evolution (LTE), base
stations, which may be referred to as eNodeBs or even eNBs, may be directly connected

to one or more core networks.

Selected IP Traffic Offload (SIPTO) at a Local Network, SIPTO@LN, with a stand-
alone gateway is introduced in 3GPP TS 36.300 v. 11.9.0. Such an architecture enables
routing of IP traffic from a User Equipment (UE) through a stand-alone Local GateWay (L-
GW) without the need to go through the backhaul into a core network and back. The
backhaul comprises intermediate links between a core network and network nodes in the
cellular communications network.

The stand-alone gateway has local connectivity to a set of network nodes, such as
an eNB and/or a HeNB. Such a network is also known as a Local Home Network (LHN).
The LHN is identified by an LHN Identity (ID) signaled to the core network over an S1
interface. The S1 interface allows data transfer between the core network node and the
network nodes. Knowing the LHN ID, a core network node, such as an MME, can allocate
and relocate the S-GW to the most appropriate L-GW according to the UE location and
the UE subscription. SIPTO may be applicable to both (€)NBs and H(e)NBs. If the SIPTO
traffic offload is performed at the Local Network (LN), it is defined as SIPTO@LN.

Current SIPTO@LN does not support mobility of the UE between cells. The
SIPTO@LN data connection is torn down on handover unless the LHN ID of the target
network node, such as a target eNB, is the same as that of the source network node, in
which case they are both connected to the same L-GW. For this reason, the core network
node can also signal to the network node a relocation of gateway independently from
mobility events, as disclosed in 3GPP TS 23.401 v. 12.1.0, Section 5.10.4. How to
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introduce this functionality in the S1AP protocol is currently being discussed by 3GPP
RANS.

When a UE moves in or out of a LHN, it may also be necessary for the MME to
modify the Quality of Service (QoS) of the traffic flows Enhanced Radio Access Bearers
(E-RABSs). This can for example be due to the fact that the stand-alone L-GW has a
different backhaul than the packet gateways in the core network and it is therefore able to
provide a different, possibly even better, QoS to the UE. Currently such a modification of
QoS parameters for one or more E-RABs is signaled using an S1AP E-RAB Modify
procedure. S1AP is the signaling service between the RAN and the core network and
fulfills the S1 Interface functions, such functions may for instance be E-RAB management
functions, mobility functions for the UE, error reporting and status transfer.

A problem arises from the fact that in the current S1AP protocol, the QoS
parameters are mandatory in the initiating message for the E-RAB Modify procedure, i.e.
they are always comprised in an E-RAB MODIFY REQUEST message sent from the core
network node to the network node.

The parameters contained within the message are also referred to as Information
Elements (IEs). One of the IEs sent to modify the QoS parameters is the Non Access
Stratum — Packet Data Unit (NAS-PDU) IE, which is the first packet of data to which the
new parameters must be applied. Due to how the protocol is constructed, even if the
message is extended with new |IEs, the existing mandatory IEs are always interpreted by
the receiving node. Hence a resending of a dummy or empty NAS-PDU IE if the whole
message only contains e.g. a S-GW relocation, is likely to cause PDU counter
mismatches and/or wrong data in the traffic flow at the receiving node. This also puts the
burden on the core network node to re-send the existing, unchanged, QoS parameters for
the E-RAB being relocated.

Another solution would be to introduce a new S1AP Procedure for S-GW relocation.
This however has a bigger impact on the current protocol, and does not solve the issue.
The core network node, such as an MME, would need to initiate two separate procedures
toward the eNB, one to relocate the S-GW and another to change the QoS of the bearers.

This leads to increased processing times as well as an increased load on the network.

A further solution would be to ignore the QoS parameters when the E-RAB MODIFY

REQUEST message carries an S-GW relocation. This solves the problem above, but it
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would still require two separate procedure instances to relocate the S-GW and to modify
the QoS.

SUMMARY
It is therefore an object of embodiments herein to provide an improved procedure to

signal a relocation of a data flow from one GW to another.

According to a first aspect of embodiments herein, the object is achieved by a
method in a network node for handling a relocation of a data flow of a User Equipment,
UE, from a first GateWay, GW, to a second GW. The network node receives a message
from a core network node. This message is an Enhanced Radio Access Bearer, E-RAB,
modify request message. The message comprises one or more parameters for the
relocation of the data flow for one or more respective E-RABs, wherein the one or more
parameters comprises one or more Quality of Service, QoS, parameters. The message
further comprises an indication, indicating whether or not to ignore the QoS parameters.
When the QoS parameter is indicated to be ignored, the network node ignores the QoS
parameters in the message. When the QoS parameters are indicated not to be ignored,
the network node modifies the QoS of the data flow according to the QoS parameters in

the message.

According to a second aspect of embodiments herein, the object is achieved by a
method in a core network node for assisting the network node in relocating the data flow
from a first GateWay, GW, to a second GW. The core network node sends a message to
the network node, which message is an Enhanced Radio Access Bearer, E-RAB, modify
request message. The message comprises one or more parameters for the relocation of
the data flow for one or more E-RABSs, wherein the one or more parameters comprises
one or more Quality of Service, QoS, parameters. The message further comprises an
indication, indicating whether to ignore the QoS parameters or not. When the QoS
parameter is indicated to be ignored, it is an indication to the network node (110) to ignore
the QoS parameter in the message. When the QoS parameter is indicated not to be
ignored, it is an indication to the network node (110) to modify the QoS of the data flow

according to the QoS parameter in the message.

According to a third aspect of embodiments herein, the object is achieved by a

network node for handling a relocation of a data flow from a first GateWay, GW, to a
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second GW. The network node is configured to receive a message from a core network
node, which message is an Enhanced Radio Access Bearer, E-RAB, modify request
message. The message comprises one or more parameters for the relocation of the data
flow for one or more respective E-RABs, wherein the one or more parameters comprises
one or more Quality of Service, QoS, parameters. The message further comprises an
indication, indicating whether or not to ignore the QoS parameters. The network node
further is configured to ignore the QoS parameter in the message when the QoS
parameters are indicated to be ignored. The network node further is configured to modify
the QoS of the data flow according to the QoS parameter in the message, when the QoS

parameters are indicated not to be ignored.

According to a fourth aspect of embodiments herein, the object is achieved by a
core network node for assisting a network node in relocating a data flow from a first
GateWay, GW, to a second GW. The core network node is configured to send a message
to the network node, which message is an Enhanced Radio Access Bearer, E-RAB,
modify request message. The message comprises one or more parameters for the
relocation of the data flow for one or more E-RABs, wherein the one or more parameters
comprises one or more Quality of Service, QoS, parameters. The message further
comprises an indication, indicating whether to ignore the QoS parameters or not. When
the QoS parameter is indicated to be ignored, it is an indication to the network node (110)
to ignore the QoS parameter in the message. When the QoS parameter is indicated not to
be ignored, it is an indication to the network node (110) to modify the QoS of the data flow

according to the QoS parameter in the message.

By signaling a S-GW relocation and QoS change for multiple E-RABs and indicating
whether or not the QoS parameters shall be considered by the network node either a
relocation of S-GW or a change of QoS, or both at the same time, to any E-RAB
independently in a single message is possible. This improves the signaling efficiency and
the handling of the relocation of data flow, since a one-shot modification of all the
concerned E-RABs by the UE can be achieved.

A further advantage with embodiments herein is that the core network node, such
as the MME, is able to signal both S-GW relocation and QoS modification at the same
time to the network node, while keeping the two functionalities independent and reusing
the existing S1AP message. Reusing the existing S1AP message allows a backward

compatibility with older network nodes.
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BRIEF DESCRIPTION OF THE DRAWINGS

Examples of embodiments herein are described in more detail with reference to

attached drawings in which:

Figure 1 is a block diagram illustrating embodiments of a network in an LTE architecture.

Figure 2 is a block diagram illustrating embodiments of a wireless communications
network.

Figure 3 is a block diagram illustrating embodiments of a wireless communications
network.

Figure 4 is a flowchart depicting embodiments of a method in a network node.

Figure 5 is a flowchart depicting embodiments of a method in a network node.

Figure 6 is a signaling diagram illustrating embodiments of a method in a core network
node.

Figure 7 is a flowchart depicting embodiments of a method in a core network node

Figure 8 is a schematic block diagram illustrating embodiments of a network node.

Figure 9 is a schematic block diagram illustrating embodiments of a core network node.

DETAILED DESCRIPTION

Embodiments herein disclose a mechanism to independently signal both a
relocation of any data flow in a packet connection from one gateway to another and a
modification of a QoS parameter of any data flow associated with the connection, in the

same packet data message.

Figure 1 depicts an example of a wireless communications network 100. The
wireless communications network 100 may be a wireless or a cellular network e.g. based
on any of 3rd Generation, Universal Mobile Telecommunications System (UMTS),
Wideband Code Division Multiple Access (WCDMA), High Speed Packet Access (HSPA)
and 4th Generation (4G), Evolved Packet System (EPS), LTE, LTE Advanced (LTE-A). It
may also be a Global System for Mobile Communications (GSM) network, any 3GPP
cellular network, Worldwide Interoperability for Microwave Access (WIMAX), or any

cellular network or system.
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The wireless communications network 100 comprises a plurality of network nodes
whereof two are depicted in Figure 1. One of those is a network node 110. The network
node 110 may be a base station, such as a radio network node, a radio base station, an
eNodeB, a NodeB or any other network node capable of communicating with a UE 130.

The network node 110 may comprise, or be co-located with one or more gateways.

The wireless communications network 100 further comprises one or more gateways,
wherein two gateways, a first gateway 141 and a second gateway 142 are depicted in
Figure 1.

The first gateway 141 may be comprised in a core network of the wireless
communications network 100 and may e.g. connect to external networks, such as the
internet. Such a gateway is often referred to as a Packet Data Network Gateway (P-GW).

In some embodiments the second gateway 142 may be a stand-alone gateway
which has local connectivity to a set of local network nodes, such as eNBs and/or HeNBs,
known as a Local Home Network (LHN). Such a local gateway (L-GW) is also known as a
SIPTO gateway or a SIPTO@LN Local Gateway (L-GW). Hence, in some embodiments,
the network node 110 supports radio access bearers for both SIPTO operation and also
SIPTO at Local Network (LN).

The wireless communications network 100 further comprises one or more Serving
Gateways (S-GW), such as an S-GW 143 depicted in Figure 1. The S-GW 143 may be
connected to one or more P-GW(s), L-GW(s) and/or UEs. The S-GW 143 transports data
traffic between a UE and the external networks. In Figure 1 and in figure 2, as described
below, the S-GW 143 is depicted to be connected to the first gateway 141 and to the
second gateway 142. However in other embodiments, the first gateway 141 and the

second gateway 142 may be connected to separate S-GWs.

A UE 130 operates in the wireless communications network 100. The UE 130 may
e.g. be a wireless device, a mobile wireless terminal or a wireless terminal, a mobile
phone, a computer such as e.g. a laptop, a Personal Digital Assistants (PDAs) or a tablet
computer, sometimes referred to as a surf plate, with wireless capability, or any other
radio network units capable to communicate over a radio link in a wireless

communications network.
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A core network node 145, such as a Mobility Management Entity (MME) or the
like, is depicted in Figure 1. The core network node 145 handles signaling related to
mobility and security for the wireless communication network 100 and is e.g. responsible
for the tracking and the paging of the UE 130.

5 It should be noted that the nodes discussed above are logical nodes. In an actual
physical implementation, several of the nodes, such as the core network node 145, the P-

GW 141 and S-GW 143, may be combined into a single physical node.

Initially, when a stand-alone gateway is identified by the UE 130, this fact is signaled
10 via the network node 110 to the core network e.g. over an S1 interface, as depicted in
Figure 2. The stand-alone gateway may be identified by a Local Home Network ID (LHN
ID). It may be beneficial to relocate the data flow to the stand alone gateway, in order to
reduce the load on the core network and/or to provide a more direct connection path for
traffic to outside networks. According to embodiments herein, the network node 110
15 sends the LHN ID to the core network node 145. Knowing the LHN ID, the core network
node 145, such as the MME, can then take the LHN into consideration when allocating
and relocating traffic from the S-GW 143 to the most appropriate GW, e.g. according to a
location of the UE 130 and to the LHN ID of the source and target eNBs. Herein, the
source eNB is the eNB currently connected to, and the target eNB is the eNB the traffic
20 may be relocated to.
Relocating the S-GW 143 to a LHN enables routing of IP traffic from the UE 130
through 201 the stand-alone GW 142 without the need to go through the backhaul 202
into the core network and back via the P-GW 141, as depicted in Figure 2.
It should be noted that allocating and relocating the S-GW 143 may e.g. mean
25 connecting to a different P-GW than the current one, or to change to a different S-GW
which may be connected to a different P-GW.
When the UE 130 moves to an LHN it may also be necessary for the core network
node 145 to modify the QoS of the data connections from the UE 130 to the S-GW 143,
e.g. due to the different backhaul of the new stand-alone gateway. The new stand-alone
30 gateway shall here be interpreted as a different gateway than the one previously
connected to.
An example of an architecture of an LTE system in which embodiments herein may
be implemented is shown in Figure 3. The LTE system may comprise several network
nodes 110, referred to as eNBs in figure 3, connected to each other over a logical

35 interface X2. Each network node 110 is further connected to a core network node 145,
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referred to as an MME/S-GW in figure 3, over a logical interface S1. The eNBs may
comprise an L-GW functionality for SIPTO. In figure 3 the L-GW is referred to as HeNB
GW.

Embodiments of a method for handling a relocation of a data flow will first be
described seen from a perspective of the network node 110, and afterwards embodiments
of the method will be described seen from a perspective of the core network node 145.

Thus, example of embodiments of a method in the network node 110 for handling a
relocation of a data flow of the UE 130 from the first GW 141 to the second GW 142 will
now be described with reference to a flowchart depicted in Figure 4.

It should be noted that although the flowchart has been drawn as a single flowchart,
the three decisions marked with dashed boxes in Figure 4 are independent of each other
and could be drawn as three separate flowcharts. They may also be performed in any
suitable order other than the illustrated. Thus, some of the method steps outlined below
are optional. According to an example scenario the network node 110 is preparing to
offload IP traffic at a local network via the local gateway 122. The method in the network

node 110 comprises the following actions:

Action 401

The network node 110 receives a message from the core network node 145. The
message is an E-RAB modify request message, which also may be referred to as an E-
RAB MODIFY REQUEST message. This message may be used to initiate an E-RAB
Modify procedure, as depicted in Figure 6 below. The purpose of an E-RAB Modify
procedure is to enable modifications of already established E-RABs for a given UE 130.
The E-RAB modify request message comprises one or more parameters. The parameters
are used for the relocation of the data flow for one or more respective E-RABs. At least
one of the parameters included in the message is a QoS parameter. QoS parameters are
defined in 3GPP TS 23.203 v. 11.3.0. The message further comprises an indication. The
indication indicates whether the network node 110 shall ignore the QoS parameter or not.
This indication may also be referred to as an “ignore QoS IE”. When the QoS parameter is
not ignored it may be used to modify the E-RABs for the UE 130.

In some embodiments herein the indication is a Boolean, which may be comprised
in an IE in the message. In some of these embodiments, the Boolean is set to “true” when
the network node 110 shall ignore the QoS parameter and to “false” when the QoS

parameter is not to be ignored, for example when the QoS parameter is intended to be
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used to modify the E-RABSs. Using a Boolean as indication has the benefit that including it
even for a long list of E-RABs does not add any overhead to the message, compared to
the benefit that only one single message is needed to signal the modifications for all E-
RABs. Further, detecting if the message includes modified QoS parameters may be
performed with a single check on whether the indication to ignore the QoS parameters is
included. An indication that the QoS parameters can be ignored means the message does
not comprise modified QoS parameters for that particular E-RAB and no processing of
these parameters has to be performed. If an indication to ignore the QoS parameters is
not included, the message decoding is performed as currently, with no additional logic
involved. This enables maximum decoding speed of the message.

In some further embodiments, the Boolean is not included in the message when the
QoS is not to be ignored. If the Boolean is not included in these embodiments, the default
behavior of the E-RAB modify procedure applies, and the QoS parameters in the
message for that E-RAB will be interpreted as for a regular E-RAB Modify Request
message. In a regular E-RAB Modify Request message the parameters in the message
are processed, even though the parameters may not be modified, i.e. may be the same as
previously signaled.

According to some embodiments herein, the one or more parameters further
comprise information about Non Access Stratum — Packet Data Unit (NAS-PDU). The
NAS-PDU is the first packet data unit to which the signaled QoS shall apply.

In some embodiments the one or more parameters further comprises a Transport
Layer Address, such as an S-GW Transport Layer Address. This Transport Layer Address
may comprise an |IP-Address of the GWs to indicate which GW the data flows shall be
routed through.

In some alternative embodiments the one or more parameters further comprises a
Tunnel Endpoint Identifier (TEID). Such a TEID may be comprised in an IE also known as
an UL GTP TEID IE. The TEID may be used to identify the endpoints of the data flow.
Herein the TEID is used to identify the P-GW to which the S-GW 143 shall be relocated.

Action 402

According to some embodiments, after having received the message from the core
network node 145, the network node 110 determines whether or not any of an indication
to ignore the QoS information or not, a transport layer address and/or a TEID are included
in the message. This is done to identify which parameter changes that have to be

performed by the network node 110.
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Action 403a

When the E-RAB modify request message indicates that the QoS parameter in the
message is to be ignored, the network node 110 ignores the QoS parameter during the E-
RAB Modify procedure.

In some embodiments herein, the network node 110 also ignores the information
about the NAS-PDU for the relevant E-RABs when the QoS parameters are indicated to
be ignored.

By ignoring the QoS parameters and the information about the NAS-PDU when this
is indicated in the message, the time and capacity needed to process the message is

reduced.

Action 403b

When the indication indicates that the QoS parameters shall not be ignored, the
network node 110 modifies the QoS of the data flow for the relevant E-RABs according to
the QoS parameter included in the message.

In some embodiments the network node 110 further processes the NAS-PDU
information.

The network node 110 may further modify the address of the S-GW 143 for the
respective E-RABs according to the Transport Layer Address comprised in the message
when the QoS of the data flow is indicated not to be ignored.

If the Transport Layer Address IE is included in the E-RAB MODIFY REQUEST
message, the network node 110 may use the signaled Transport Layer Address as the
new S-GW address for the relevant E-RAB(s) as defined in 3GPP TS 23.401 v. 12.1.0.

By modifying the address of the S-GW 143 according to the Transport Layer
Address, the S-GW 143 relocates the data flow from a first GW 141 to a second GW 142.
This second GW 142 may be any type of Packet Data Network Gateway, such as a P-GW
or L-GW.

Note that when the indication is not included, the default behavior applies, so the
parameters for that E-RAB will be interpreted as usual, i.e. all the parameters in the

message will be processed.

Action 404
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In some embodiments, when a TEID is included in the message, the network node
110 utilizes the signaled TEID to forward subsequent uplink packets for the relevant E-

RAB(s) to the second GW 142 according to the TEID comprised in the message.

Action 405

In some embodiments, the network node 110 may determine if all E-RAB(s)
comprised in the message have been handled or not. This is done to ensure that the E-
RAB modify procedure has been successfully completed for all E-RABs. This is performed
by comparing the parameters for the E-RABs comprised in the E-RAB Modify Request
message with the parameters of the E-RAB after the E-RAB Modify procedure has been
completed. If the E-RAB modify procedure has not been successfully completed, the
network node 110 may restart the E-RAB modify procedure to complete the procedure

according to the E-RAB modify request message.

Action 406

In some embodiments, the network node 110 further sends a response message to
the core network node 145. Such a message may also be referred to as an E-RAB
MODIFY RESPONSE message. This response message may comprise the result for all
the requested E-RABs to be modified, such as a list of E-RABs which are successfully
modified and, if any, a list of E-RABs which failed to be modified. The list of E-RABs which
are successfully modified may be included in an |IE in the message, which may be
referred to as an E-RAB Modify List IE. The list of E-RABs which failed to be modified
may be included in another IE in the message, which may be referred to as an E-RAB
Failed to Modify List IE.

When the network node 110 reports unsuccessful modification of an E-RAB, a
cause value may also be added to the response message. This cause value should be
precise enough to enable the core network node 145 to know the reason for an
unsuccessful modification, such as “Radio resources not available” or “Failure in the

Radio Interface Procedure”.

Embodiments of the method in the network node 110 are also depicted in the

flowchart in Figure 5.

In Action 501 the network node 110 receives an E-RAB modify request message

from the core network node 145. This action relates Action 401 described above.
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In Action 502 the network node 110 may determine if an indication to ignore the
QoS information is included in the message or not. If the indication is included, the
network node further may determine whether the indication indicates to ignore the QoS
parameters or not. This may be indicated by the indication being a Boolean and the
Boolean being set to “true” when QoS shall be ignored and to “false” when QoS shall not

be ignored. This step relates to Action 402 described above.

When the indication is included and indicates that the QoS parameter is to be
ignored, the network node 110 ignores the QoS information in Action 503. This step

relates to Action 403a described above.

When the indication is not included, or is included and indicates that the QoS
parameter shall not be ignored, the network node 110 modifies the QoS of the data flow
according to the QoS parameter included in the message. This is performed in Action
504, which relates Action 403b described above.

In a further embodiment, the network node 110 may further determine whether a
transport layer address is included in the message. When a transport layer address is
included, the network node may relocate the S-GW 143 according to the transport layer
address included in the message in Action 505. This step relates to embodiments of
Action 402 and 403b described above.

Action 506 shows an optional embodiment of the method. In this action the network
node 110 may determine whether a TEID is included in the message and, if it is included,
forward subsequent uplink packets according to the TEID comprised in the message. As

can be seen, Action 506 relates to embodiments of Action 402 and 404 described above.

As discussed for Action 405 above, the network node 110 may in a further
embodiment also determine if all E-RABs comprised in the message have been handled

or not. This is performed in Action 507 in figure 5.

In Action 508, the network node 110 may also send a response message to the
core network node 145. This message comprises the result of the modification for all E-

RABs requested to be modified, which relates to Action 406 above.
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Example of embodiments of a method in the core network node 145 for assisting a
network node 110 in relocating a data flow of a UE 130 from a first GW 141 to a second
GW 142 will now be described with reference to a flowchart depicted in Figure 6. The
method comprises the following actions, which actions may be taken in any suitable order.

Dashed lines of boxes in Figure 5 indicate that these actions are not mandatory.

Action 601

In some embodiments the core network node 145 receives a message comprising a
LHN ID from a network node 110. The message may be any type of message related to
the redirection of a data flow from one gateway to another, such as an INITIAL UE
MESSAGE, UPLINK NAS TRANSPORT, HANDOVER NOTIFY and/or PATH SWITCH
REQUEST messages. According to some embodiments, the LHN ID is contained in an IE
in the message. This message is sent to inform the core network node 145 that the UE
130 is close to a LHN and that the data flow may be redirected to the LHN in order to

reduce the load on the core network.

Action 602

When the LHN ID is included in the message, the core network node 145 may take
it into account when selecting an S-GW for the UE 130. This selection may be done as
specified in 3GPP TS 23.401 v. 12.1.0.

Action 603

The core network node 145 sends a message to the network node 110 to initiate an
E-RAB Modify procedure, as depicted in Figure 6. The message is an E-RAB modify
request message, which also may be referred to as an E-RAB MODIFY REQUEST
message. The purpose of the E-RAB Modify procedure is to enable modifications of
already established E-RABs for a given UE 130. The E-RAB modify request message
comprises one or more parameters. The parameters are used for the relocation of the
data flow for one or more respective E-RABs. At least one of the parameters included in
the message is a QoS parameter. QoS parameters are defined in 3GPP TS 23.203 v.
11.3.0. The message further comprises an indication. The indication indicates whether the
network node 110 shall ignore the QoS parameter or not. When the QoS parameter is not
ignored it may be used to modify the E-RABs for the one or more UEs.

In some embodiments herein the indication is a Boolean, which may be comprised

in an Information Element (IE) in the message. In some of these embodiments, the
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Boolean is set to “true” when the network node 110 shall ignore the QoS parameter and to
“false” when the QoS parameter is not to be ignored, for example when the QoS
parameter is intended to be used to modify the E-RABs. Using a Boolean as indication
has the benefit that including it even for a long list of E-RABs does not add any overhead
to the message, compared to the benefit that only one single message is needed to signal
the actions for all E-RABs. Further the detection of the modified QoS parameters can be
performed by the network node 110 with a single check on whether the indication to
ignore the QoS parameters is included. An indication that the QoS parameters can be
ignored means the message does not comprise modified QoS parameters for that
particular E-RAB and no processing of these parameters has to be performed. If an
indication to ignore the QoS parameters is not included, the message decoding is
performed as currently, with no additional logic involved. This enables maximum decoding
speed of the message.

In some further embodiments, the Boolean is not included in the message when the
QoS is not to be ignored. If the Boolean is not included, the default behavior of the E-RAB
modify procedure applies, so the QoS parameters in the message for that E-RAB will be
interpreted as for a regular E-RAB Modify Request message.

According to some embodiments herein, the one or more parameters further
comprise information about Non Access Stratum — Packet Data Unit (NAS-PDU). The
NAS-PDU is the first packet data unit to which the signaled QoS shall apply.

In some embodiments the one or more parameters further comprises a Transport
Layer Address. The Transport Layer Address comprises an IP-Address of a GW and may
be used to signal which GW the data flows shall be routed through.

In some alternative embodiments the one or more parameters further comprises a
TEID. The TEID can be used to identify the path of the data flow from one gateway to
another. In these embodiments the TEID is used to identify the Packet Data Network
Gateway to which the S-GW 143 shall be relocated.

Action 604

The core network node 145 may, in some embodiments, receive a response
message from the network node 110. Such a message may also be referred to as an E-
RAB MODIFY RESPONSE message. This response message may comprise the result
for all the requested E-RABs to be modified, such as a list of E-RABs which are
successfully modified and, if any, a list of E-RABs which failed to be modified. The list of

E-RABs which are successfully modified may be included in an IE in the message, which
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may be referred to as an E-RAB Modify List IE. The list of E-RABs which failed to be
modified may be included in another IE in the message, which may be referred to as an
E-RAB Failed to Modify List IE.
When an unsuccessful modification of an E-RAB is reported, a cause value may
5 also be added to the response message. This cause value should be precise enough to
enable the MME to know the reason for an unsuccessful modification, such as “Radio

resources not available” or “Failure in the Radio Interface Procedure”.

The methods described above will now be described in more detail. As described
10 above in Action 401 and 603, the core network node 145 may send the appropriate
parameters for the S-GW relocation, such as an S-GW transport layer address and/or the
E-RAB TEIDs, for the specific E-RAB in an E-RAB modify request message. For each E-
RAB it may include the Boolean to signal whether to ignore the QoS information for that
E-RAB or not. Such a modified E-RAB MODIFY REQUEST message may be constructed

15 according to the table below.

IE/Group Name | Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.21.1 YES reject
MME UE S1AP M 9.2.3.3 YES reject
ID
eNB UE S1AP M 9.23.4 YES reject
ID
UE Aggregate o) 9.2.1.20 YES reject
Maximum Bit
Rate
E-RAB to be 1 YES reject
Modified List
>E-RAB To 1. EACH reject
Be Modified <maxnooft
Item IEs -RABs>
>>E-RABID | M 9.21.2 -
>>E-RAB M 9.21.15 Includes -
Level QoS necessary QoS
Parameters parameters.
>>NAS-PDU | M 9.2.3.5 -
>>Transport | O 9221 YES reject
Layer
Address
>>UL GTP 0] 9222 YES reject
TEID
>>|gnore o) BOOLEAN If included and YES reject
QoS set to “true”,
the E-RAB
Level QoS
Parameters
and NAS-PDU
IEs for this E-
RAB are
ignored.
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Range bound Explanation
maxnoofE-RABs Maximum no. of E-RAB allowed towards one UE, the
maximum value is 256.

Table 1: the E-RAB MODIFY REQUEST message.

In some embodiments, the message comprises at least the |IEs “MessageType” to
identify that the message is an E-RAB modify request message, the “MME UE S1AP ID”
to uniquely identify the UE 130 in the core network node 145, such as the MME, and the
“eNB UE S1AP ID” to uniquely identify the UE 130 in the network node 110. Further the
message comprises a list of the E-RABs to be modified. This list comprises the number of
E-RABs to be modified, ranging from 1 to the maximum number of E-RABs that can be
handled, in this case 256. The message also comprises the “E-RAB ID” to identify the E-
RABs associated with the UE 130, the “E-RAB Level QoS Parameters” to set the QoS for
each E-RAB and the “NAS-PDU” IE, which tells the network node 110 the first packet data
unit to which the signaled QoS shall apply. The above mentioned IEs are all mandatory in
the present embodiment, as indicated by the “M” in the presence block.

The message may also comprise one or more optional |Es, indicated by the “O” in
the presence block. The optional IEs may be a “Transport Layer Address” IE, an “UL GTP
TEID”) IE to define the path of the data flow as described under Action 603, an “UE
Aggregate Maximum Bit Rate” |E to define a maximum allowed throughput to a specific
UE and/or an “Ignore QoS” IE to signal whether or not the QoS parameters shall be

ignored.

An example of an E-RAB Modify procedure is shown in Figure 7. The purpose of
the E-RAB Modify procedure is to enable modifications of already established E-RABs for
a given UE. The procedure uses UE-associated signaling. In this embodiment the core
network node 145 initializes the E-RAB Modify procedure by sending an E-RAB modify
request message to the network node 110. The network node 110 modifies the E-RABs
according to the parameters included in the message. When the network node 110 has
finished modifying the E-RABs it may send an E-RAB modify response message to the
core network node 145. The E-RAB modify response message may comprise the result
for all the requested E-RABs to be modified, such as a list of E-RABs which are

successfully modified and, if any, a list of E-RABs which failed to be modified.
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To perform the method actions for handling a relocation of data flow of a UE 130
from a first GW 141 to a second GW 142 described above in relation to Figure 4, the
network node 110 may comprise the following arrangement depicted in Figure 8.

The network node 110 comprises a radio circuitry 801 to communicate with served
UEs, a communication circuitry 802 to communicate with other radio network and core
network nodes, a memory 803 to store information related to the E-RAB modify

procedure, and a processing unit 804.

The network node 110 is configured to, or comprises the communication circuitry
802 being configured to, receive a message from a core network node 145, which is an E-
RAB modify request message. The message comprises one or more parameters for the
relocation of the data flow for one or more respective E-RABs. At least one of the
parameters included in the message is a QoS parameter. The message further comprises
an indication, indicating whether or not to ignore the QoS parameter. The communication
circuitry 802 may be a wireless transceiver, comprised in the network node 110.

In some embodiments herein, the indication is a Boolean, the Boolean being
comprised in an |IE in the message. When the QoS parameter is to be ignored, the
Boolean is set to “true”. When the QoS is not to be ignored, the Boolean is set to “false”.
In a further embodiment the Boolean may not be included in the message when the QoS
is not to be ignored.

In some embodiments the network node 110 may be configured to, or comprises
the communication circuitry 802 which may be configured to, send an E-RAB modify

response message to the core network node 145.

The network node 110 is further configured to, or comprises the processing unit
804 being configured to, ignore the QoS parameter in the message, when the QoS
parameter is indicated to be ignored and otherwise, modify the QoS of the data flow
according to the QoS parameter in the message.

In some embodiments the one or more parameters further comprises information
about NAS-PDU. The network node 110 may further be configured to, or comprises the
processing unit 804 which may be configured to, ignore the information about NAS-PDU
when the QoS parameter is ignored.

The one or more parameters may further comprise a Transport Layer Address. In
some embodiments the network node 110 further is configured to, or comprises the

processing unit 804 being configured to, modify the address of the S-GW 143 for the
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respective E-RABs according to the Transport Layer Address comprised in the message.
By modifying the address according to the Transport Layer Address, the S-GW 143 is
redirected from one GW, such as the first GW 141, to another GW, such as the second
GW 142.
In some embodiments, the one or more parameters may further comprise a TEID.

The network node 110 may further be configured to, or comprises the processing unit 804
which may be configured to, forward subsequent uplink packets for the respective E-
RABs to a second GW 142, according to the TEID comprised in the message. The
second GW 142 may be L-GW being connected to a LHN.

In some embodiments, the network node 110 may further be configured to, or
comprises the processing unit 804 which may further be configured to determine whether
all E-RAB(s) in the E-RAB MODIFY REQUEST message has been handled or not.

The network node 110 may further comprise the memory 803 being configured to,

store information related to the E-RAB modify procedure.

In a further embodiment, the network node 110 is configured to, or comprises the

radio circuitry 801 being configured to communicate with the served UE 130.

To perform the method actions for assisting a network node 110 in relocating a data
flow of a UE 130 from a first GW 141 to a second GW 142 described above in relation to
Figure 5, the core network node 145 comprises the following arrangement depicted in
Figure 9. The second GW 142 may, in some embodiments, be an L-GW being connected
to a LHN.

The core network node 145 comprises a communication circuitry 901 to
communicate with radio network nodes and other core network nodes, a memory 902 to

store information related to the relocation of data flow, and a processing unit 903.

The core network node 145 is configured to, or comprises the communication
circuit 901 being configured to, send a message to the network node 110, which
message is an Enhanced Radio Access Bearer, E-RAB, modify request message. The
message comprises one or more parameters for the relocation of the data flow for one or

more respective E-RABs. At least one of the parameters included in the message is a
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QoS parameter. The message further comprises an indication, indicating whether or not
to ignore the QoS parameter.

In some embodiments herein, the indication is a Boolean, the Boolean being
comprised in an |IE in the message. When the QoS parameter is to be ignored, the
Boolean is set to “true”. When the QoS is not to be ignored, the Boolean is set to “false”.
In a further embodiment the Boolean may not be included in the message when the QoS
is not to be ignored.

The one or more parameters in the message may further comprise information
about Non Access Stratum — Packet Data Unit (NAS-PDU), a Transport Layer Address
and/or a TEID.

In a further embodiment, the core network node 145 may be configured to, or
comprises the communication circuitry 901 which may be configured to, receive an E-
RAB MODIFY RESPONSE message from the network node 110.

The core network node 145 may further be configured to, or comprises the
processing unit 903 which may be configured to, manage the E-RAB MODIFY
REQUEST message.

In a further embodiment, the core network node 145 may further be configured to, or
comprises the memory 902 which may be configured to, store information related to the

invention.

Support will be added to selectively offload IP traffic at a local network, with a
functionality known as SIPTO@LN (stand-alone case). This requires one or more local
stand-alone gateways having local connectivity to a set of network nodes 110, such as an
eNB and/or HeNB. Such a network is also known as a Local Home Network (LHN). One
of the building blocks of SIPTO@LN is the possibility by a core network node 145, such
as an MME, to trigger the relocation of an S-GW 143 for a UE 130 independently from
mobility, supporting the local stand-alone gateway. This functionality may be activated

depending on the UE 130 subscription information.

Embodiments herein disclose a mechanism to independently signal both a

relocation of any data flow in a packet connection from one GW to another and a
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modification of a QoS parameter of any data flow associated with the connection, in the

same packet data message. Such a data flow may be an E-RAB.

As mentioned above, one possibility is to add an explicit indicator for the whole
message when it carries an S-GW indication so that the included QoS parameters for all
the E-RABs can be discarded. This allows the information for relocation of the S-GW 143
and the QoS modification to be sent in one single message, but it does not allow

modifying the QoS of multiple E-RABs and relocating the S-GW at the same time.

In an embodiment, the core network node 145 sends the appropriate parameters for
the S-GW relocation for the specific E-RAB in an E-RAB MODIFY REQUEST message.
For each E-RAB it further includes an indication to indicate whether to ignore the QoS
information for that particular E-RAB or not. This indication may be a Boolean which may
be included in an IE of the message. Only if the Boolean is included and set to “true” for
the E-RAB, the network node 110 ignores the QoS information for that E-RAB and acts on
the others as per current protocol. In this way it is possible to signal S-GW relocation and
QoS change for multiple E-RABs in the same message.

Thus, the described methods and apparatuses apply independently to each E-RAB
ID included in the E-RAB MODIFY REQUEST message. That's one of the advantages of
the invention: to be able to signal either change, or both at the same time, to any E-RAB

independently in a single message.

Thanks to the provision of a mechanism that allows the core network node 145 to
signal both the S-GW relocation and the QoS modification on the same message, a good
signaling efficiency is obtained. It is possible to signal S-GW relocation and QoS change
for multiple E-RABSs in the same message. This leads to better signaling efficiency, since
a one-shot modification of all the concerned E-RABs by the UE can be achieved. Also, full
signaling flexibility is maintained, since the two functionalities are completely independent.
It may also be possible to support one of the functionalities without the other. When the
Ignore QoS IE is coded as a Boolean (i.e. a single bit), including it even for long lists of E-
RABs does not add any overhead to the message, compared to the benefit that only a
single message is needed to signal all the actions. Thanks to the use of criticality “reject”
and the optional presence of the Boolean, network nodes 110 of older releases will reject
the message with the new IE and fail the procedure without breaking existing functionality.

The detection of the modified QoS parameters is performed with a single check on
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whether the Ignore QoS IE is included, i.e. if it is not included, ASN.1 message decoding
is performed as currently, with no additional logic involved. This enables maximum

decoding speed of the message.

The core network node 145, such as an MME, sends the appropriate parameters for
the S-GW relocation for the specific E-RAB in the E-RAB MODIFY REQUEST message.
For each E-RAB it includes a Boolean to signal whether to ignore the QoS information for
that particular E-RAB or not. Only if the Boolean is included and set to “true” for the E-
RAB, the network node 110, such as an eNB, ignores the QoS information for that E-RAB
and acts on the other E-RABs as per current protocol. In this way it is possible to signal S-

GW relocation and QoS change for multiple E-RABs in the same message.

The embodiments herein for handling a relocation of data flow of a UE 130 from a
first GW 141 to a second GW 142 may be implemented through one or more processors,
such as the processing unit 804 in the network node 110 depicted in Figure 8, together
with computer program code for performing the functions and actions of the embodiments
herein. The program code mentioned above may also be provided as a computer program
product, for instance in the form of a data carrier carrying computer program code for
performing the embodiments herein when being loaded into the in the network node 110.
One such carrier may be in the form of a CD ROM disc. It is however feasible with other
data carriers such as a memory stick. The computer program code may furthermore be

provided as pure program code on a server and downloaded to the network node 110.

When using the word "comprise" or “comprising” it shall be interpreted as non-

limiting, i.e. meaning "consist at least of".

The embodiments herein are not limited to the above described preferred
embodiments. Various alternatives, modifications and equivalents may be used.
Therefore, the above embodiments should not be taken as limiting the scope of the

invention, which is defined by the appending claims.
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CLAIMS

. A method in a network node (110) for handling a relocation of a data flow of a

User Equipment, UE, (130) from a first Gate Way, GW, (141) to a second GW
(142) the method comprising:

receiving (401) a message from a core network node (145), which
message is an Enhanced Radio Access Bearer, E-RAB, modify request
message and which message comprises one or more parameters for the
relocation of the data flow for one or more respective E-RABs, wherein the one
or more parameters comprises a Quality of Service, QoS, parameter, the
message further comprising an indication, indicating whether or not to ignore the
QoS parameter,

when the QoS parameter is indicated to be ignored, ignoring (403a) the
QoS parameter in the message, and

otherwise, modifying (403b) the QoS of the data flow according to the QoS

parameter in the message.

The method according to claim 1, wherein the indication is a Boolean, the
Boolean being comprised in an Information Element, |IE, in the message and

wherein the Boolean is set to true when the QoS parameter is to be ignored.

The method according to any of the claims 1 or 2, wherein the indication is a
Boolean, the Boolean being comprised in an Information Element, |IE, and

wherein the Boolean is set to false when the QoS is not to be ignored.

The method according to any of the claims 1 or 2, wherein the Boolean is not

included in the message when the QoS is not to be ignored.

The method according to any of the claims 1-4, wherein the one or more
parameters further comprises information about Non Access Stratum — Packet
Data Unit, NAS-PDU, and wherein the ignoring (403a) the QoS parameter in the

message further comprises ignoring the information about NAS-PDU.

The method according to any of the claims 1-5, wherein the one or more
parameters further comprises a Transport Layer Address, and wherein the

modifying (403b) the QoS of the data flow further comprises modifying the
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address of an S-GW (143) for the respective E-RABs according to the Transport

Layer Address comprised in the message.

The method according to any of the claims 1-6 wherein the one or more
parameters further comprises a Tunnel Endpoint Identifier, TEID, and the method
further comprises

forwarding (404) to a core network node (145), subsequent uplink packets

for the respective E-RABs according to the TEID comprised in the message.

The method according to any of the claims 1-7, wherein the second GW (142) is
a Local Gate Way, L-GW, the L-GW being connected to a Local Home Network,
LHN.

A method in a core network node (145) for assisting a network node (110) in
relocating a data flow of a User Equipment, UE, (130) from a first Gate Way,
GW, (141) to a second GW, (142) the method comprising:

sending (401) a message to the network node (110), which message is an
Enhanced Radio Access Bearer, E-RAB, modify request message and which
message comprises one or more parameters for the relocation of the data flow
for one or more E-RABSs, wherein the one or more parameters comprises one or
more Quality of Service, QoS, parameters, the message further comprising an
indication, indicating whether to ignore the QoS parameters or not, wherein

when the QoS parameter is indicated to be ignored, it is an indication to the
network node (110) to ignore the QoS parameter in the message, and

otherwise, it is an indication to the network node (110) to modify the QoS of

the data flow according to the QoS parameter in the message.

The method according to claim 9, wherein the indication is a Boolean, the
Boolean being comprised in an Information Element, IE, and the Boolean is set

to true when the QoS parameter is to be ignored.

The method according to any of the claims 9-10, wherein the indication is a
Boolean, the Boolean being comprised in an Information Element, |IE, and

wherein the Boolean is set to false when the QoS is not to be ignored.
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The method according to any of the claims 9-10, wherein the Boolean is not

included in the message when the QoS is not to be ignored.

The method according to any of the claims 9-12, wherein the one or more
parameters further comprises information about Non Access Stratum — Packet
Data Unit, NAS-PDU.

The method according to any of the claims 9-13, wherein the one or more

parameters further comprises a Transport Layer Address.

The method according to any of the claims 9-14, wherein the one or more

parameters further comprises a Tunnel Endpoint Identifier, TEID.

The method according to any of the claims 9-15, wherein the second GW (142)
is a Local Gate Way, L-GW, the L-GW being connected to a Local Home
Network, LHN.

A network node (110) for handling a relocation of a data flow of a User
Equipment, UE, (130) from a first Gate Way, GW, (141) to a second S-GW,
(142), wherein the network node (110) comprises means to:

receive a message from a core network node (145), which message is an
Enhanced Radio Access Bearer, E-RAB, modify request message and which
message comprises one or more parameters for the relocation of the data flow
for one or more respective E-RABs, wherein the one or more parameters
comprises a Quality of Service, QoS, parameter, the message further
comprising an indication, indicating whether or not to ignore the QoS parameter,
when the QoS parameter is indicated to be ignored, ignore the QoS parameter
in the message, and

otherwise, modify the QoS of the data flow according to the QoS parameter in

the message.

The network node (110) according to claim 17, wherein the indication is a
Boolean, the Boolean being comprised in an Information Element, |IE, and

wherein the Boolean is set to true when the QoS parameter is to be ignored.



10

15

20

25

30

35

WO 2015/020582 PCT/SE2014/050547

19.

20.

21.

22.

23.

24.

25.

26

The network node (110) according to any of the claims 17 or 18, wherein the
indication is a Boolean, the Boolean being comprised in an Information Element,
IE, in the message and wherein the Boolean is set to false when the QoS is not

to be ignored.

The network node (110) according to any of the claims 17 or 18, wherein the

Boolean is not included in the message when the QoS is not to be ignored.

The network node (110) according to any of the claims 17-20, wherein the one
or more parameters further comprises information about Non Access Stratum —
Packet Data Unit, NAS-PDU, and wherein the network node (110) further is
configured to ignore the information about NAS-PDU when the QoS parameter

is ignored.

The network node (110) according to any of the claims 17-21, wherein the one
or more parameters further comprises a Transport Layer Address, and wherein
the network node (110) further is configured to modify the address of a S-GW
(143) for the respective E-RABs according to the Transport Layer Address

comprised in the message.

The network node (110) according to any of the claims 17-22 wherein the one or
more parameters further comprises a Tunnel Endpoint Identifier, TEID, and the
network node (110) further comprises means to:

forward to a second GW (142), subsequent uplink packets for the respective E-

RABs according to the TEID comprised in the message.

The network node (110) according to any of the claims 17-23, wherein the
second GW (142) is a Local Gate Way, L-GW, the L-GW being connected to a
Local Home Network, LHN.

A core network node (145) for assisting a network node (110) in relocating a

data flow of a User Equipment, UE, (130) from a first Gate Way, GW, (141) to a

second GW, (142) wherein the core network node (145) comprises means to:
send a message to the network node (110), which message is an

Enhanced Radio Access Bearer, E-RAB, modify request message and which
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27.

28.

29.

30.

31.

32.

27

message comprises one or more parameters for the relocation of the data flow
for one or more E-RABSs, wherein the one or more parameters comprises one or
more Quality of Service, QoS, parameters, the message further comprising an
indication, indicating whether to ignore the QoS parameters or not, wherein
when the QoS parameter is indicated to be ignored, it is an indication to the
network node (110) to ignore the QoS parameter in the message, and
otherwise, it is an indication to the network node (110) to modify the QoS of

the data flow according to the QoS parameter in the message.

The core network node (145) according to claim 25, wherein the indication is a
Boolean, the Boolean being comprised in an Information Element, |E, and the

Boolean is set to true when the QoS parameter is to be ignored.

The core network node (145) according to any of the claims 25-26, wherein the
indication is a Boolean, the Boolean being comprised in an Information Element,
IE, in the message and wherein the Boolean is set to false when the QoS is not

to be ignored.

The core network node (145) according to any of the claims 25-26, wherein the

Boolean is not included in the message when the QoS is not to be ignored.

The core network node (145) according to any of the claims 25-28, wherein the
one or more parameters further comprises information about Non Access
Stratum — Packet Data Unit, NAS-PDU.

The core network node (145) according to any of the claims 25-29, wherein the

one or more parameters further comprises a Transport Layer Address.

The core network node (145) according to any of the claims 25-30, wherein the

one or more parameters further comprises a Tunnel Endpoint Identifier, TEID.

The core network node (145) according to any of the claims 25-32, wherein the
second GW (142) is a Local Gate Way, L-GW, the L-GW being connected to a
Local Home Network, LHN.
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401. Receive a E-RAB modify request message from a
core network node.

402. Determine whether any of an indicationto !
ignore QoS, a transport layer address and/ora

TEID is included in the message.

403a. Ignore the QoS parameters for the specific E-RABS,
when the message indicates the QoS parameters to be
ignored, or

403b. Modify E-RABs according to parameters included in
message, when the message indicates the QoS parameter
not to be ignored.

404. Forward subsequent uplink
packets to a second GW accordingto a
TEID comprised in the message, when
a TEID is comprised in the message.

405. Determine if all E-RABs comprised in the
message have been handled or not.

406. Send response message to the core network node,
comprising the result for all the requested E-RABs to be !
' modified.
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__________________________________________________

' 602. Select a S-GW for a UE based on
' the LHN ID.

603. Send to network node, an E-RAB
modify request message.

604. Receive an E-RAB modify response
message from a network node.

_________________________________________________
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