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ABSTRACT

Methods and apparatus to provide packet switched service
continuity during circuit switched fallback operation are
described. One example method includes determining that a

target system does not support packet switched handover;

determining if non-3GPP access for packet switched service
is available; and triggering handover to the non-3GPP access.
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Table 8.2.15.1: EXTEND SERVICE REQUEST massage content

Ha informaftion Element Type/Referencs Pressnce Format isngth
Protocol discriminator Protocal disariminator M vV 12
9.2
Security header type Security header typs M Vv e
9.3.1
Extended service request |Massage type i \4 1
message identity
Service iype Service type M vV 172
8.9.3.27
NAS key set identifier NAS key set identifiar M \4 1/2
9.8.3.21
M-TMSI Mobile identity M LY &
8.8.2.3
B- |CSFB response CEFB response C TV 1
9.9.2.5
57 |EPS bearar context ERS bearer context status G TLv 4
status
9.8.2.1
D- | Device properties Davice properties Q ™ 1
9.8.2.0A
86 |CSFB PS HO preference |CSFB PS HO oreference o EERY 4
9.8.xv
: z g g 4 2 2 1
CSFB PS HO prefersnces IE] aotet 1
Langth of CSFB PS HO preferences conlents ootal 2
EBi EBi EBi ocist 3
spare | spare | spare | spare | spars
£8 Ea EBi B £8i &8 £Bf £BI oofet 4
{15} {i4) {13 {12} (i} [a10)] &) {8

Figure 9.8 v.z: CSFB PS HQ preference information element

FIG. 20
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Table 8.2.15.1: EXTEND SERVICE REQUEST message content

1 information Element Type/Reference Presence Format Length
Protocot discriminator Protocol discriminator M v 12
9.2
Security header typs Sacurity header typs M A 172
8.3.1
Extended service reguest |Message type M \% 1
meassage dentity
3.8
Service type Service type M Y 172
9.9.3.27
NAS key set identifier NAS key set identifier M vV 172
8.9.3.21
M-TMSI Mobile identity Y] LY &
9.923
B- |CSFB response CSFB response < ™ 1
9935
57 |EPS bearer context E£PS bearer context status O TLV 4
status
8.9.2.1
D-  |Device properties Device properties O TV 1
9.9.2.04
87 |Preserved EPS Raarsrs | Preserved EPS Bearars o FLY 4
8.9.xv
8 i 5 s 4 3 2 i
Preserved EPS bearers {El octet 1
Length of Preserved EPS bearers contents octat 2
EBI EBI Bt EBl £BI EB| Bl ERl octet 2
EB! EBI EBl EB! EBL EBI EBI EBl octet
{15y a4 133 (42 113 (1% ()] &)

Figure 8.9 X.Y.Z: Preserved EPS Bearers indication information element

FIG. 22
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Figure AB.C.0.1: Preserved EFPS Bearers indication information element
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METHODS AND APPARATUS TO HANDLE
BEARERS DURING CIRCUIT SWITCHED
FALLBACK OPERATION

RELATED APPLICATION

[0001] This patent claims priority to U.S. Provisional
Application Ser. No. 61/552,875, entitled “Methods and
Apparatus to Handle Bearers during Circuit Switched Fall-
back Operation,” which was tiled on Oct. 28, 2011, and is
hereby incorporated herein by reference in its entirety.

FIELD OF THE DISCLOSURE

[0002] This disclosure relates generally to mobile commu-
nications and, more particularly, to methods and apparatus to
handle bearers during circuit switched fallback (CSFB)
operation.

BACKGROUND

[0003] Handover of communication from one network to
another is important for facilitating a positive user experience
of, for example, a mobile communication device. However,
different networks have different capabilities and must be
coordinated in a manner unbeknownst to the user of the
mobile communication device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 11is a block diagram of an example communi-
cation system.
[0005] FIG. 2 is a block diagram of the example commu-

nication system of FIG. 1 after a circuit-switched fallback
(CSFB) operation has been carried out.

[0006] FIG. 3 is a diagram showing an example process of
determining bearer preservations support.

[0007] FIG. 4 is a diagram showing a second example pro-
cess of determining bearer preservations support.

[0008] FIG. 5 is a diagram of a UE/MME interaction for
providing an explicit bearer indication from UE at CSFB
triggering.

[0009] FIG. 6 is a diagram of an MME decision to preserve
bearers based on local information.

[0010] FIG.7is adiagram of an example network triggered
handover to non-3GPP including a preserved bearer list.
[0011] FIG. 8 is a diagram of an example explicit bearer
preference indication from UE at bearer creation and mobility
procedure.

[0012] FIG. 9 is a diagram of a second example explicit
bearer preference indication from UE at bearer creation and
mobility procedure.

[0013] FIG. 10 is a diagram of a third example explicit
bearer preference indication from UE at bearer creation and
mobility procedure.

[0014] FIG. 11 is a flowchart of a UE behavior based on
explicit bearer indication from UE at bearer creation and
mobility.

[0015] FIG. 12 is a diagram of an example triggering of
handover to non-3GPP.

[0016] FIG.13 is adiagram of'a second example triggering
of handover to non-3GPP based on a preserved bearer list.
[0017] FIG. 14 is a diagram of providing an indication of
preserved bearers at CSFB.

[0018] FIG. 15 is a diagram of a system utilizing differen-
tiating RAT preferences.

[0019] FIG. 16 is diagram of a CS call request process.

Oct. 1, 2015

[0020] FIG. 17 is a diagram of an inter-RAT handover
preparation phase.

[0021] FIG. 18 is a diagram of an inter-RAT handover
execution phase.

[0022] FIG. 19 is a diagram of example extended service
request (ESR) message content pertaining to CSFB.

[0023] FIG. 20 pertains to an example CSFB PS HO pret-
erence information element.

[0024] FIG. 21 is a diagram of example extended service
request (ESR) message content pertaining to preserved EPS
bearers.

[0025] FIG. 22-24 pertain to an example Preserved EPS
Bearers formation element.

[0026] FIG. 25 is a diagram of an example CSFB PS HO
preference information element.

[0027] FIG. 26 is a diagram of an example Preserved EPS
Bearers information element.

[0028] FIG. 27 is a diagram of example hardware that may
carry out some of the processes described herein.

DETAILED DESCRIPTION

[0029] In FIG. 1, a block diagram of an example commu-
nication system 100 implemented as described herein handle
bearers during circuit switched fallback (CSFB) operation.
According to an illustrated example, user equipment (UE)
102 may communicate with one or more wireless communi-
cation networks. For example the UE 102 may communicate
via an evolved node B (eNB) 103 with a long term evolution
(LTE) network 104, one example of which is shown as
Evolved Universal Terrestrial Radio Access Network (E-UT-
RAN). Other access networks such as networks that are not
third generation partnership project (non-3GPP access net-
works) 106, GSM/EDGE Radio Access Networks/UTRAN
108, etc. in the example of FIG. 1, the UE 102 is shown in
communication with E-UTRAN 104 and exchanges informa-
tion therewith using an evolved packet system (EPS) proto-
col. Non-3GPP access networks 106 may include, but are not
limited to, wireless networks such as wireless local area net-
works (WLANSs), etc.

[0030] As shown in FIG. 1, E-UTRAN 104 is coupled to a
serving gateway (SGW) 110 and a mobility management
entity (MME) 112, which is also coupled to the SGW 110.
The MME 112 is coupled to a packet data network gateway
(PDN-GW) 114, which is also coupled to the non-3GPP
access network 106. GERAN/UTRAN 108 is coupled to a
mobile switching center (MSC) 116. The system of FIG. 1
also includes a wireless LAN (WLAN) 118.

[0031] As shown in one example in FIG. 1, the UE 102
includes a visual display 120, a keyboard 122, and perhaps
one or more auxiliary user interfaces (UI) 124, each of which
are coupled to a controller 126. The controller 126 is also
coupled to a radio frequency (RF) transceiver circuitry 128,
which is further coupled to an antenna 130. In one example,
the controller 126 is implemented using a central processing
unit (CPU) that runs operating system software stored in a
memory 130. The controller 126 will normally control overall
operation of UE 102, whereas signal processing operations
associated with communication functions are typically per-
formed by the RE transceiver circuitry 128. The controller
126 interfaces with the display 120 to present received infor-
mation, stored information, user inputs, and the like.

[0032] The example controller 126 includes a bearer han-
dler 127 that manages UE 102 connectivity when transition-
ing to and from CSFB. For example, in addition to other
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functionality, the bearer handler 127 may facilitate bearer
preservation from handover to a cellular radio access tech-
nology (RAT) during CSFB, or at other suitable operating
times. Example methods and apparatus to implement the
bearer handler 127 are described below in conjunction with
the figures.

[0033] The keyboard 122, which may be a telephone type
keypad or full alphanumeric keyboard, is normally provided
for entering data for storage in the UE 102, information for
transmission to the network, such as the E-UTRAN 104, the
non-3GPP access network 106, etc. Such data may include a
telephone number to place a telephone call, commands to be
executed on the UE 102, and possibly other or different user
inputs.

[0034] The UE 102 sends communication signals to, and
receives communication signals from the communication
network 104 over a wireless link via the antenna 130. The RF
transceiver circuitry 128 performs, for example, modulation/
demodulation, encoding/decoding, and encryption/decryp-
tion. The RF transceiver circuitry 128 is adapted to particular
wireless network or networks in which UE 102 may operate.
[0035] The UE 102 further includes a battery interface 134
to receive one or more rechargeable batteries (not shown) that
provide power to electrical circuitry in UE 102. The battery
interface 134 provides for a mechanical and electrical con-
nection for the battery. The battery interface 134 is coupled to
a regulator 136 that regulates power V+ to the device. When
the UE 102 is operational, an RF transmitter of the RF trans-
ceiver circuitry 128 is typically keyed or turned on only when
it is sending information to the network, and is otherwise
turned off to conserve resources. Similarly, an RF receiver of
the RF transceiver circuitry 128 is typically periodically
turned off to conserve power until it is needed to receive
signals or information (if at all) during designated time peri-
ods.

[0036] The UE 102 operates using a Subscriber Identity
Module (SIM) (not shown) that is connected to or inserted in
the UE 102 at a SIM interface 142. Without the SIM, the UE
102 may be referred to as mobile equipment (ME). The SIM
is one type of a removable memory module or smart card used
to identify an end user of UE 102 (or subscriber) and to
personalize the device, among other things. Without the SIM,
the example UE 102 is not fully operational for communica-
tion. By inserting the SIM into the UE 102, an end user can
have access to any and all of his/her subscribed services.
[0037] The SIM generally includes a processor and
memory for storing information. Because the SIM is coupled
to the SIM interface 142, it is coupled to the controller 126
through communication lines 144. To identify the subscriber,
the SIM contains some user parameters such as an Interna-
tional Mobile Subscriber Identity (IMSI). An advantage of
using the SIM is that end users are not necessarily bound by
any single physical mobile station because the SIM may be
used in any number of different mobile stations. The SIM may
store additional user information for the UE 102 as well,
including datebook (or calendar) information, recent call
information, and network connection information.

[0038] The UE 102 may be a single unit, such as a data
communication device, a cellular telephone, a multiple-func-
tion communication device with data (e.g., electronic mail,
internet access, personal information management, etc.) and
voice communication capabilities, a personal digital assistant
(PDA) enabled for wireless communication, or a computer
incorporating an internal modem. Alternatively, the UE 102

Oct. 1, 2015

may be a multiple-module unit comprising a plurality of
separate components, including but in no way limited to a
computer or other device connected to a wireless modem. In
particular, for example, in the mobile station block diagram of
FIG. 1, the RF transceiver circuitry 128 and antenna 130 may
be implemented as a radio modem unit that may be inserted
into a port on a laptop computer. In this case, the laptop
computer would include the display 120, keyboard 122, one
or more auxiliary Uls 124, and the controller 126 may be the
computer’s CPU. A computer or other equipment not nor-
mally capable of wireless communication may be adapted to
connect to and effectively assume control of the RF trans-
ceiver circuitry 128 and the antenna 130 of a single-unit
device such as one of those described above.

[0039] The CSFB in EPS enables the provisioning of voice
and other CS-domain services by reuse of CS infrastructure
when the UE 102 is served by E-UTRAN 104. The CSFB-
enabled UE 102 connected to E-UTRAN 104 may use
GERAN/UTRAN 108 to connect to the CS-domain. This
function is available in case E-UTRAN 104 coverage is over-
lapped by GERAN/UTRAN 108 coverage. CSFB and Inter-
net Protocol multimedia subsystem (IMS)-based service can
co-exist in the same operator’s network. However, as the main
purpose of CSFB is to provide CS service, such as voice,
while the UE 102 is served by E-UTRAN 104 for PS services,
such as data services, it is more likely that the CSFB is
deployed by operators that have yet to deploy IMS.

[0040] FIG. 2 shows one result of a CSFB procedure.
Whereas FIG. 1 showed that EPS services were provided to
the UE 102 via the E-UTRAN 104, FIG. 2 shows that the UE
102 is connected to the non-3GPP access network for PS
services and is connected to GERAN/UTRAN 108 for CS
services that are provided through the MSC 116. CSFB is
realized in EPS by using the SGs interface mechanism
between the MSC 116 and the MME 112. The SGs interface
mechanism between the MSC 116 and the MME 112 is an
extension of the Gs interface between an SGSN and the MSC.
To facilitate CSFB, the UE 102 attaches to the EPS (e.g.,
attaches to the E-UTRAN 104) using a combined EPS/IMSI
Attach Procedure or combined Tracking Area Update Proce-
dure specified in 3GPP TS 23.401, which is incorporated
herein by reference. During CSFB (triggered either by a
Mobile Originating (MO) Call or a Mobile Terminating (MT)
Call), the UE 102 moves to a new cell in GERAN/UTRAN
108 by inter-radio access technology (RAT) PS hand over
(HO) procedures if this is supported by the target network, or
otherwise by a radio resource control (RRC) connection
release with redirection to GERAN/UTRAN 108 or Network
Assisted Cell Change (NACC). The CSFB procedure is speci-
fied in the 3GPP TS 23.272, which is incorporated herein by
reference.

[0041] The wireless link shown in communication system
100 of FIG. 1 represents one or more different channels,
typically different radio frequency (RF) channels, and asso-
ciated protocols used between the wireless network 104 and
the UE 102. An RF channel is a limited resource that must be
conserved, typically due to limits in overall bandwidth and a
limited battery power of the UE 102. A wireless network may
include hundreds of cells, each served by a base transceiver
station (i.e. or station sector), depending upon desired overall
expanse of network coverage. All pertinent components may
be connected by multiple switches and routers (not shown),
controlled by multiple network controllers.
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[0042] A wireless network may be connected to other sys-
tems, possibly including other networks, not explicitly shown
in FIG. 1. A network may transmit some sort of paging and
system information on an ongoing basis, even if there is no
actual packet data exchanged. Although the network consists
of' many parts, these parts all work together to result in certain
behaviors at the wireless link.

[0043] Blockdiagrams of apparatus, communication flows,
and flowcharts representative of example processes that may
be executed to implement some or all of the elements of the
system 100 and mobile communication devices described
herein are described below and shown in the drawings.
[0044] In these examples, the processes represented by
each communication flow or flowchart may be implemented
by one or more programs comprising machine readable
instructions for execution by: (a) a processor, such as the
microprocessor 2912 shown in the example computer system
2900 discussed below in connection with FIG. 29, (b) a con-
troller, such as the controller 126 of FIG. 1, and/or (c) any
other suitable device. The one or more programs may be
embodied in software stored on a tangible medium such as,
for example, a flash memory, a CD-ROM, a floppy disk, a
hard drive, a DVD, or amemory associated with the processor
2912, but the entire program or programs and/or portions
thereof could alternatively be executed by a device other than
the microprocessor 2912 and/or embodied in firmware or
dedicated hardware (e.g., implemented by an application spe-
cific integrated circuit (ASIC), a programmable logic device
(PLD), a field programmable logic device (FPLD), discrete
logic, etc.). For example, any one, some or all of the example
mobile communications system components could be imple-
mented by any combination of software, hardware, and/or
firmware. Also, some or all of the processes represented by
the flowcharts may be implemented manually.

[0045] Further, although the example processes are
described with reference to flowcharts, many other tech-
niques for implementing the example methods and apparatus
described herein may alternatively be used. For example,
with reference to the flowcharts, the order of execution of the
blocks may be changed, and/or some of the blocks described
may be changed, eliminated, combined, and/or subdivided
into multiple blocks. Any of the described blocks may be as
implemented as part of an existing system. For example,
blocks may be implemented as part of a mobility manager
such as a mobility management entity of an LTE system or
may be implemented as a part of a mobile station, etc. While
the example block diagrams are described as implementing
the processes of the flowcharts, the apparatus of the block
diagrams may implement any process and, likewise, the pro-
cesses of the flowcharts may be implemented by any appara-
tus, device, system, software, or combination thereof.
[0046] Determining, as used herein, may be any type of
process for identifying a particular result and is not limited to
a computational or analysis process. For example, determin-
ing may involve reading an indicator, flag, register, variable,
identifier, etc. to determine whether a service is supported. In
another example, determining may involve querying, extract-
ing, computing, calculating, etc. to determine a result.

Overcoming the Issue of Dropped Packet Switched Bearers

[0047] During the PS HO one or more of the EPS bearers
could be dropped if the target system to which the bearers are
being handed over cannot accommodate all the EPS bearers.
The inability to accommodate EPS bearers may be due, for
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example, to lack of resources, or the network (e.g., the MME
or the target SGSN or RAN) decides that one or more bearers
cannot or shall not be handed over.

[0048] Any traffic/packets related to the bearers that are not
handed over is dropped and the related service/applications
cannot exchange traffic anymore and will fail due to loss of
network connectivity. Permanent or significant impaired
delivery of packets is considered service/application failure
or degradation.

[0049] The UE 102 is unaware of the real-time traffic con-
ditions of the network and the decisions that the network may
make during the handover in terms of dropping bearers. How-
ever, if the UE 102 has connectivity to another access network
(e.g., WLAN), it would be beneficial if the UE 102 could
route the IP traffic corresponding to such bearers over such
access network in order to avoid potential dropped bearers or
degradation in quality of service (QoS).

Overcoming the Issue of Undesired Handover of Packet
Switched Bearers

[0050] Due to potential or expected limited network band-
width (i.e., the bandwidth available in GERAN/UTRAN after
the PS HO which the UE 102 is not aware of before the PS
HO—may not be preferable. For example, the maximum
possible bandwidth of the target network is not sufficient for
the service requirements, independently of the real time band-
width situation when the CSFB is performed. Additionally, a
roaming agreement (e.g. in case of inter-PLMN PS HO dur-
ing the CSFB procedure, the target network may not provide
the same QoS available in the source network), cost schemes
(e.g. in case of inter-PLMN PS HO during the CSFB proce-
dure, the target network may charge a higher rate per volume
than the source network), user subscription or network poli-
cies, or any other reasons, the support of specific EPS bearers
might not be preferable over UTRAN/GERAN, e.g. for band-
width consuming data applications such as video streaming.
The UE 102 may not be aware of some of these conditions
(typically the UE 102 is not aware of those conditions related
to real-time conditions of the target system, (e.g., what the
radio load is and therefore what QoS the UE 102 can be
assigned). Therefore, the PS HO to GERAN/UTRAN of all
PS bearers may not be preferred by the user or the operator,
especially if non-3GPP (e.g. WLAN) coverage is available.
However, when CSFB is performed, currently the PS HO
takes place for all the bearers that the network (MME 112 and
eNB) decides to hand over to the target RAT.

[0051] It is advantageous to avoid that immediately after
the PS HO (during which the user may experience a degra-
dation in service, such as in case of video streaming where the
streaming client adapts the video quality to the lower band-
width) the UE 102 hands over the IP traffic corresponding to
some bearers to non-3GPP access because such non-3GPP
access is preferable to the 3GPP RAT.

Overcoming the Issue of Differentiating RAT Preferences

[0052] There may be situations in which it is preferable for
the UE 102 (as determined by policies in the UE) to handover
one or more IP flows from E-UTRAN to WLAN when the
target of the PS HO performed during the CSFB is GERAN,
but instead it is preferable to allow the PS HO for such IP
flows if the target RAT is UTRAN. In such scenarios, two
issues need to be solved:
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[0053] Ensure that policies can be defined and provided to
the UE 102 that can indicate which specific 3GPP RAT is
preferable to WLAN and

[0054] Ensure that the device and/or the network can decide
which IP flows need to be handed over to WLAN instead of
being handed over to the target cellular RAT (i.e. GERAN or
UTRAN) and indicate such preference to the network in order
to perform the PS HO for such flows to the target cellular RAT
or perform the handover of such IP flows to WLAN.

Solutions to the Foregoing Issues

[0055] To address the foregoing issues and other issues, the
following describes “bearer preservation from handover to
cellular RAT” and “preserved from handover to cellular RAT
bearers” in order to refer to PS bearers active over E-UTRAN
and that are neither handed over to GERAN/UTRAN with PS
HO during CSFB nor dropped during the handover (i.e.,
bearers that the MME 112 excludes from the set of bearers
that are handed over to the target system and that the MME
112 preserves). As described herein, whether the support of
some EPS bearers is or is not preferable over a specific access
(e.g. UTRAN/GERAN with respect to non-3GPP access such
as WLAN) can be defined in a policy table in the UE 102
containing static conditions (i.e., conditions that are not based
on the real-time radio coverage available at the time an han-
dover decision needs to be made). The content of the table can
be set by the user or the network (e.g., using ANDSF mecha-
nisms). As described herein, when the UE 102 is aware that
WLAN is available and that for some IP traffic WLAN is
preferable to GERAN/UTRAN (e.g. based on policies in the
policy table), it would be advantageous for the UE 102 to be
able to indicate to the network that it is preferable to not hand
over to GERAN/UTRAN specific bearers.

[0056] The following solutions include release compatibil-
ity to enable the UE 102 to verity whether the network sup-
ports the bearer preservation. In one example, this includes
also an indication to the UE 102 of the EPS bearers that the
MME 112 allows the UE 102 to transfer to the non-3GPP
access. Additionally, the following solutions include a
mechanism for indicating to the upper layers in the UE 102
that CSFB needs to be triggered.

[0057] Further, the following solutions address how the UE
102 indicates to the network which EPS bearers should be
preserved from handover to cellular RAT at different points
(e.g., at CSFB triggering, at ESM signaling on a per PDN/
bearer basis, etc.).

[0058] The following also describes the MME 112 behav-
ior on the network side in order to preserve the bearers during
the PS HO at CSFB. Including MME 112 indication to SGW,
and the information passed to the PGW at ESM signaling.

Release Compatibility and Feature Discovery

[0059] Release compatibility is used to address scenarios in
which the UE 102 supports a feature, such as bearer preser-
vation, but the network (e.g., the MME) may not. This may
occur, for example, when MME 112 is of a previous release.
In such case, the UE 102 may expect the network to behave in
a certain way based on the information the UE 102 may have
provided (i.e., not handover certain PS bearers to GERAN/
UTRAN), but the network may instead behave differently
(i.e., ignore possible indications from the UE). Release com-
patibility ensures deterministic behavior between the UE 102
and the network (e.g., the MME).
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[0060] In one example, as shown in FIG. 3, release com-
patibility may be achieved through a capability exchange in
which the UE 102 and the MME 112 indicate the respective
ability to support bearer preservation. The UE 102 indicates
to the MME 112 the ability to support bearer preservation 302
for handover to non-3GPP during CSFB in EMM messages
(e.g., Attach Request, Tracking Area Update Request, etc.)
and possibly in ESM messages (including PDN connectivity
request, Modify EPS bearer context request, Activate dedi-
cated EPS bearer context accept). The capability can be
exchanged in EMM messages such as the Tracking Area
Update Request and response, because a TAU procedure may
require an MME relocation, and the target MME 112 may not
support the feature. Upon receiving the capability indication
302 from the UE 102 in one of the messages indicated above,
an MME 112 capable of supporting bearer preservation for
handover to non-3GPP during CSFB provides an indication
of such capability in the response messages 304.

[0061] In another example, shown in FIG. 4, the network
(e.g., the MME 112) may provide an explicit notification to
the UE 102 in the form of a preserved bearer list 402, 404. In
one example, during the PS HO part of the CSFB procedure,
the MME 112 provides to the UE 102 an indication of the
subset of bearers that will not be handed over as part of PS HO
to a target RAT during the CSFB procedure. For example, the
MME 112 may provide the indication (here referred to as
preserved bearers list 402) to the eNB 103 during the execu-
tion phase of the PS HO in the Handover Command, and the
eNB 103 may provide the indication 404 to the UE 102 in the
Handover Command.

[0062] Ina first approach, the MME 112 provides the indi-
cation402 to the eNB 103 in a parameter inan S1 AP message,
and upon receipt of such parameter, the eNB 103 creates
another parameter including the indication 404 that it passes
to the UE 102 in AS signaling (e.g. the Handover Command).
In a second approach, the MME 112 creates a parameter
containing the indication 402, 404 and such parameter is
passed transparently to the eNB 103 between the MME 112 to
the UE 102, transporting it in a transparent container between
the eNB 103 and the UE 102.

[0063] According to the examples of FIG. 4, the UE 102
receives the preserved bearer list 404 and determines which
bearers are not being handed over to the target RAT and that
have been preserved from handover to cellular RAT by the
MME. The receipt of the preserved bearer list 404 provides
the UE 102 with an explicit indication of the fact that the
MME 112 supports the preserved bearer list. Accordingly, a
separate indication as shown in FIG. 3 is not necessary to
indicate bearer preservation support. In a further example, if
the subset of bearers in the preserved bearer list 404 is empty,
the presence of the preserved bearer list 404 serves as indi-
cation by the MME 112 to the eNB 103 and by the eNB 103
to the UE 102 that the MME 112 supports the feature of the
preserved bearer list but that no bearers can be handed over to
non-3GPP access (e.g., based on policy decisions in the
MME). In such a case, if no information element (IE), such as
an empty preserved bearer list 404, is received by the UE 102,
the UE 102 knows that the MME 112 does not support the
preserved bearer list. The UE 102 may store the information
that the MME 112 does not support the feature of the pre-
served bearer list to avoid including the indication of which
bearers should be preserved from handover to cellular RAT in
future ESR messages. This approach may be used in addition
to the technique described in conjunction with FIG. 3 for
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release compatibility and other embodiments to enable the
UE 102 to know exactly which bearers it can handover to the
non-3GPP access.

Bearer Indication from UE at CSFB Triggering and UE Trig-
gered Handover to Non-3GPP

[0064] There are two interactions that take place according
to this solution: (1) an interaction between the UE 102 and
MME 112 and (2) an interaction between the MME 112 and
the core network. Each of these interactions is addressed
below.

[0065] In one example shown in FIG. 5, the UE 102 inter-
action with the MME 112 occurs when the UE 102 deter-
mines that CSFB is needed 502. As will be readily under-
stood, CSFB may be needed when the UE 102 receives a
paging for a CS mobile terminated service (e.g. a MT voice
call) or when the UE 102 determines that a mobile originated
CS service is required. The UE 102 subsequently determines
bearer handling 504. For example, the UE 102 may determine
which bearers should/should not be handed over to GERAN/
UTRAN. The UE 102 may determine which bearers should/
should not be preserved from handover to cellular RAT taking
into account a transport selection engine (e.g. ANDSF poli-
cies in the UE) and taking into account what applications/IP
flows are running over those bearers.

[0066] The UE 102 sends a message to the MME, wherein
the message includes a bearer preserve list 506 indicating
which bearers should or should not be handed over to a
cellular RAT. In one example, the UE, when requesting CSFB
to the MME, sends along with the request indications of
which bearers should/should not be preserved from handover
to cellular RAT. The message may be a request to the network
or any other suitable message. In one example, the UE pro-
vides an indication, for instance an IE named “Preserved EPS
Bearers,” indicating which bearers should/should not he pre-
served from handover to cellular RAT.

[0067] Inone example, the indication is a new information
element (IE) that the device includes in the ESR request (e.g.
as defined in the appendix) or any appropriate present or
future NAS signaling message. In other examples, the IE is a
modification of an existing IE. In yet other examples, the
indication is a modification of the EPS Bearer Context status
information (though the adoption of modifications of an
existing IE may create backward compatibility issues). If the
UE 102 wishes to preserve all the bearers corresponding to a
PDN connection, it may provide a list of all the bearers of that
PDN connection or it may provide only the bearer identity of
the default bearer for that PDN connection.

[0068] In another example, the UE 102 provides a “CSFB
PS HO preference” indication (or “HO target network bearer
preference” indication) indicating the preference for the han-
dover of EPS bearers, specifically whether the preferenceis to
hand them over to a non-3GPP access or a 3GPP access.

[0069] The MME, or other network entities, continue with
a CSFB procedure 508 considering the bearer preserve list
provided by the UE. For example, the MME 112 process the
ESR request and determines, based on the information the UE
102 provides in the indication in the ESR, which EPS bearers
should be handed over to GERAN/UTRAN witha PSHO and
which bearer shall be preserved from handover to cellular
RAT. In an alternative example, if the MME 112 receives
from the UE 102 an indication, for instance the Preserved
EPS Bearers indication, containing the identity correspond-

Oct. 1, 2015

ing to the default bearer of a PDN connection, the MME 112
shall preserve all the bearers corresponding to such PDN
connection.

[0070] During the PS HO preparation phase, the eNB 103
then triggers the PS HO by sending the HO Required message
to the MME. The MME 112 includes (in the Forward Relo-
cation Request message) towards the target network node (i.e.
the target SGSN) the list of all the PDN connections that the
MME 112 decides need to be handed over to the target sys-
tem, and a list of the EPS bearer contexts that the MME 112
decides to hand over to the target system, excluding the PDN
connections and EPS bearer contexts that the MME 112
decides to preserve.

[0071] During the PS HO execution phase, the MME 112
provides in the Handover Command to the eNB 103 the
Preserved Bearers List 510 containing the list of bearers that
have not been handed over to the target system and have not
been dropped. If all the EPS bearers have been either handed
over to GERAN/UTRAN or have been dropped during the
handover preparation phase, the MME 112 provides to the
eNB 103 an empty Preserved Bearers List to indicate to the
UE 102 that either all the bearers have been handed over to the
target system or that all the bearers that cannot be established
in the target system have been dropped. In some examples, an
empty preserved bearer list may be provided as an indication
that the MME 112 supports preserved bearer list functional-
ity.

[0072] Inoneexample, the serving eNB 103 upon receiving
from the MME 112 an indication corresponding to the subset
of bearers that will not be handed over as part of PS HO to
target RAT for CSFB (i.e. the Preserved Bearers List) passes
that indication to the UE 102 by providing that indication in
the HO COMMAND to the UE 102 once the handover execu-
tion phase takes place.

[0073] Oncethe PS HO preparation phase is completed and
the HO execution phase is started, the MME 112 preserves the
bearers that are not handed over to the target RAT in an active
state in the MME, SGW and PDN GW so that the handover of
such bearers to non-3GPP triggered by the UE 102 takes place
according to current procedures. The operation between the
MME 112 and the core network is described below.

[0074] The MME 112 maintains the bearers in the SGW
and PDN GW active by ensuring that the EPS context status
in the SGW and PGW for the bearers the MME 112 is pre-
serving and that have not been handed over to GERAN/
UTRAN is updates and is not deleted 512, 514. Additionally,
the MME 112 ensures that IP packets corresponding to the
bearers that have not been handed over shall not reach the
SGSN, and stop at the SGW or PGW. In one example, it is
preferable to stop such packets at the PGW since charging of
these packets would then not happen. However, the number of
packets delivered while the handover to non-3GPP is
executed can be considered very limited. How the MME 112
can keep such bearers and what is the state in MME 112
corresponding to this UE 102 is FFS. However, the state
stored in the MME 112 for such EPS bearer contexts is not
crucial, because the UE 102 is now in GERAN/UTRAN and
only has the bearers that were handed over and, should it
come back to E-UTRAN, the context in the MME 112 and the
UE 102 would be synched up.

[0075] Inone example, the MME 112 maintains the status
in the SGW of the bearers that have been preserved from
handover to cellular RAT by sending an indication to the
SGW of which EPS bearers shall not be deleted nor re-routed/
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switched to the target SGSN during the CSFB. Upon receiv-
ing such indication, the SGW stops forwarding IP packets
corresponding to the EPS bearers indicated by the MME 112
(and may stop buffering them)and maintains the EPS bearers,
and does not send downlink data notifications to the MME
112 when new packets arrive to the SGW.

[0076] Inanother example, the MME 112 sends a modified
SUSPEND message to the SGW and indicates explicitly
which EPS bearers need to be suspended or preserved from
handover to the target system. The MME 112 indicates that
the SGW needs to suspend the EPS bearers of a PDN con-
nection that the UE 102 indicated shall not be handed over to
GERAN/UTRAN and shall be preserved from handover to
cellular RAT. In one example, the SGW processes the SUS-
PEND message and the indication without forwarding it to
the PGW. In another example, the SGW processes the SUS-
PEND message and forwards it to the PGW; the SGW and the
PGW marks the EPS bearer context indicated in the SUS-
PEND message as “suspended.” Currently, the SUSPEND
message is used on a per-PDN connection granularity (i.e.,
currently the who PDN connection is suspended). As
described herein, only some of the EPS bearers correspond-
ing to a PDN connection are suspended.

MME Decision Based On Local Information

[0077] Asshown inFIG. 6, to address the issues of dropped
packet switched bearers and undesired handover of packet
switched bearers, upon receiving an ESR request 602 from
the UE, the MME 112 uses local policies to identify which
EPS bearers should be preserved from handover to cellular
RAT during the CSFB procedure and the execution of the PS
HO 604. Accordingly, the MME 112 also determines which
EPS bearers should be handed over to the target system. The
MME 112 provides a preserved bearer list 606 to the eNB, as
described above in conjunction with FIG. 2. The preserved
bearer list 608 may also be provided from the eNB 103 to the
UE 102.

[0078] Inone example, the MME 112 is provided the local
policies as part of the user profile that the MME 112 receives
from the HSS when the UE 102 attaches to E-UTRAN, or
from the SGSN if the UE 102 moves to E-UTRAN from
GERAN/UTRAN. In another example, the MME 112 is pro-
vided the local policies via operator-specific mechanisms.
Network Triggered Handover to non-3GPP

[0079] FIG. 7 illustrates an example solution in which the
UE 102 is already connected to non-3GPP 702 and has at least
one IP flow of at least one PDN connection that is routed/
transported over non-3GPP. At the beginning of the CSFB
procedure, the UE 102 indicates to the MME 112 that the UE
102 prefers that some or all of the EPS bearers are not handed
over to GERAN/UTRAN PS domain and are preserved from
handover to the target system if PS HO is supported and used
as part of CSFB to GERAN/UTRAN. This indication may
take place by the UE 102 sending a preserved bearers list 704
to the MME. Upon receipt of such indication, the MME 112
will maintain the context for these EPS bearers 706, 708 and
ensure that they are not de-activated in the core network even
if they are not handed over to GERAN/UTRAN as part of the
CSFB procedure, by, for example, triggering a bearer sus-
pending procedure including an indication that such EPS
bearers are to be transferred to non-3GPP.

[0080] Inthecase the MME 112 determines the UE 102 has
LIPA PUN connections, the MME 112 may also preserve
from handover to the target system the bearers associated
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with the LIPA PDN Connections. The UE 102 upon detecting
a bearer preserved from handover to the target system, can
attempt to reactivate the bearer over another access network
than GERAN/UTRAN (we describe below how a UE 102 can
detect certain bearers have not been handed over to GERAN/
UTRAN). The rest of EPS bearers (unsuspended if any) will
be handed over with the PS HO to GERAN/UTRAN access.
When the P-GW receives the Suspend message with the addi-
tional indication, the P-GW triggers the handover of the EPS
bearers to the non-3GPP access (e.g. in case the UE 102 is
connected using S2c—i.e. DSMIPv6 with a Home Agent
function in the PGW, or using S2b/S2a with PMIPv6 and an
LMA function in the PGW).

[0081] Asshown in FIG. 7, the network (e.g., MME/PGW)
sends a trigger 710 to start an IP flow mobility (IFOM) pro-
cedure 713 to handover the EPS bearers from E-UTRAN to
WLAN based on the indication 704 by the UE 102 that those
EPS bearers should be preserved from handover to the target
system during the handover to the target system (i.e. GERAN
or UTRAN) or not be handed over to GERAN/UTRAN in
CSFB. The MME 112 then triggers bearer handover 714.

[0082] Currently, the SUSPEND message is used on a per-
PDN granularity, i.e. currently the whole PDN connection is
suspended. Therefore, with current SUSPEND message and
SUSPEND procedure, the use of the SUSPEND message as it
is currently defined works only if all the bearers correspond-
ing to a PDN connection are to be moved to WLAN. Alter-
natively, using the Modified Suspended Message/procedure
as described herein only some of the EPS bearers correspond-
ing to a PDN connection are suspended. Therefore, this solu-
tion can also be applied to the IP flow mobility case where
some of the bearers in PDN connection are to be moved to
WLAN.

[0083] Inoneexample,the UE 102 is connected to the EPC
using S2¢, DSMIPv6 with a Home Agent (HA) function in
PGW. Upon receiving the Suspend message from the MME
112 with the additional indication that some EPS bearers are
preserved from handover to the target system and shall be
handed over to non-3GPP, the HA in the PGW initiates the IP
flow mobility procedure by sending the MN a Flow Binding
Indication (FBI) to handover from E-UTRAN to non-3GPP
the flow bindings corresponding to the EPS bearers indicated
by the UE.

[0084] Inanother example, the UE 102 is connected to the
EPC using S2b/S2a with PMIPv6 and a PMIPv6 LMA func-
tion is located in the PGW. When the PGW receives the
Suspend message from the MME 112 with the additional
indication that some EPS bearers are preserved from han-
dover to the target system and shall be handed over to non-
3GPP, the LMA in PGW initiates the IP flow mobility proce-
dure to move the flow bindings (i.e., move IP flows over those
indicated EPS bearers from E-UTRAN to WLAN).

Explicit Bearer Indication from UE at Bearer Creation and
Mobility, UE Triggered Handover to non-3GPP

[0085] Asshown inFIG. 8, to address the issues of dropped
packet switched bearers and undesired handover of packet
switched bearers, the UE, which is active 802, provides an
indication of which bearers should be preserved from han-
dover to cellular RAT. The indications may be as described
above. The indications may be provided to the network using
ESM signaling (e.g. when establishing a PDN connection or
modifying EPS bearers) instead or in addition to providing it
in ESR when triggering CSFB 804.
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[0086] The UE 102 can provide the previously described
indication in number of different scenarios. For example, the
UE 102 can provide the indication during a UE 102
Requested PDN connectivity procedure: the UE 102 provides
an indication of CSFB HO preference. For example, whether
the default EPS bearer (that is automatically created upon
PDN connection establishment) and therefore should be
handed over to GERAN/UTRAN in case CSFB is to be per-
formed using PS HO. Additionally, the indication can be used
to indicate whether the preference applies only to the default
bearer or shall apply also to ail the dedicated bearers created
for the PDN connection (see appendix for an exemplary
embodiment).

[0087] Theindication canalso be provided duringa UE 102
requested bearer resource allocation procedure: the UE 102
provides an indication of CSFB HO preference when the UE
102 requests the allocation of bearer resources for a traffic
flow aggregate (e.g., adedicated EPS bearer) witha BEARER
RESOURCE ALLOCATION REQUEST message. Addi-
tionally, the indication can be provided during a UE 102
requested bearer resource modification procedure: the UE
102 provides an indication of CSFB HO preference when the
UE 102 requests the modification of bearer resources for a
traffic flow aggregate (i.e. a dedicated EPS bearer with a
BEARER RESOURCE MODIFICATION REQUEST mes-
sage.

[0088] The UE 102 canupdate the indication to the network
possibly using the ESM STATUS message by including the
new indication or using the ESM INFORMATION
RESPONSE by extending it so that it can be used not only in
response to a request from the network and including the new
indication, or a new message to be defined. The UE 102 can
include the new indication by including the including the new
indication the CSFB PS HO Preference indication or the
Preserved EPS Bearers indication described below.

[0089] As further addition to these variant solutions, the UE
102 can update the indication to the network upon a series of
events, such as change of preferences (e.g., the policy table in
the UE 102 is modified), change of WLAN connectivity (if
WLAN connectivity is not available).

[0090] Uponthe UE 102 triggering the CSFB with an ESR
message, the MME 112 uses the information provided by the
UE 102 in previous ESM signaling (if the UE 102 does not
provide additional information in the ESR message as
described in the previous embodiments) to decide which
bearers should not be handed over to GERAN/UTRAN and
should be preserved from handover to cellular RAT, as
described above. Upon triggering of CSFB and the PS HO to
GERAN/UTRAN, the MME 112 behaves as described above
in terms of preserving the bearers towards the SGW and
possibly the PGW.

[0091] In an alternative example, the UE 102 provides an
indication in the ESR message to tell the MME 112 to con-
sider or disregard the CSFB PS HO preferences previously
provided in ESM signaling. The UE 102 can, as an example,
tell the MME 112 to disregard such previously provided
information or tell the MME 112 to not consider such infor-
mation if the UE 102 determines, upon triggering CSFB, that
there is no non-3GPP connectivity or that the non-3GPP
connectivity is not preferable.

[0092] Alternatively, the same indication that the UE 102
provides in ESM messages 804 can be provided in SM sig-
nalling upon creation of the PDP contexts, and transferred to
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the MME 112 when the UE 102 moves between GERAN/
UTRAN and E-UTRAN (both in case of handover and in
idle-mode mobility).

[0093] An additional example, which may be used in con-
junction with the example of FIG. 8, is shown in FIG. 9. When
the UE 102 is camping in a 3GPP RAT 902, it may perform
idle mode mobility between 3GPP RATs (e.g., from UTRAN
to E-UTRAN). If the UE 102 created the PDN Connections
while connected to GERAN/UTRAN using SM mechanisms
for PDP context establishment (e.g., because WLAN was not
available even if the UE 102 determines that WLAN would be
preferable). According to the examples described above, the
UE 102 did not provide to the network any indication to the
SGSN regarding the preference for the bearers treatment
upon handover from E-UTRAN to GERAN/UTRAN in case
of CSFB. When the UE 102 moves to E-UTRAN from
GERAN/UTRAN, the information about which bearers of a
PDN connection should not be handed over to 3GPP
GERAN/UTRAN and should not be dropped in case of CSFB
are not available to the network. Therefore, as shown in FIG.
9, the UE 102 may provide in EMM messages such as Track-
ing Area Update the indication of which bearers should not be
handed over to GERAN/UTRAN in case of CSFB and which
bearers should not be dropped 904. Such information can be
conveyed in a manner as described above. The UE 102 may
provide such information e.g., if upon performing mobility
the UE 102 is aware that WLAN connectivity is available.
[0094] An additional example, complementary to the first
example described above is shown in FIG. 10. As shown in
FIG. 10, the UE 102 can alternatively (or in addition to the
indication described above that is provided to the MME 112
in ESM signaling) include an indication (e.g. the CSFB PS
HO Preference indication or the Preserved EPS Bearers indi-
cation described below) ina PCO 1002 that the UE 102 sends
to the network, so that the indication is received by the PGW.
The PDN GW may return to the UE 102 an indication 1004
(e.g. using the Preserved EPS Bearers indication described
below) to indicate to the UE 102 which EPS bearers may or
can be preserved from handover to cellular RAT in case of PS
HO to GERAN/UTRAN.

[0095] As shown in FIG. 11, during operation, the MME
112 may perform preservation of the bearers (block 1102)
towards the SGW (and therefore towards the PDN GW) as
indicated above, or may not perform such preservation, in
which case the bearers may be deleted in the SGW and PDN
GW. If the MME 112 performs preservation (block 1102),
upon receiving from the SGW a suspend request for EPS
bearers that the UE 102 has indicated to the PGW as bearers
that should be preserved from handover to cellular RAT
(block 1104), the PGW maintains the EPS bearer context for
such bearers and marks them as “preserved from handover to
cellular RAT” (block 1106). If the PGW receives from the
SGW an indication to suspend the bearers (block 1108), and
an explicit indication (as per the embodiment described
above) of the EPS bearers of a PDN connection that the UE
102 indicated shall not be handed over to GERAN/UTRAN
and shall be preserved (block 1110) from handover to cellular
RAT, then upon receiving a request to handover the bearers
(block 1112) to the non-3GPP access, the PGW behaves as if
the bearers were active and performs the steps defined in
current specifications for the handover towards non-3GPP
(block 1114).

[0096] If the MME 112 does not perform preservation
(block 1102), upon receiving from the SGW a request to
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delete EPS bearers that the UE 102 has indicated to the PGW
as bearers that should be preserved from handover to cellular
RAT (block 1120), the PGW maintains the EPS bearer con-
text for such bearers and marks them as “preserved from
handover to cellular RAT” (block 1122) and starts a timer
Preserved_Bearer associated to each preserved bearer from
handover to cellular RAT (block 1124). Upon receiving a
request to handover the bearers to the non-3GPP access
(block 1126), the PGW stops the Preserved Bearer timer
(block 1128) for the bearers that are being handed to the
non-3GPP access, and the PGW behaves as if the bearers
were active but does not trigger any signalling to the SGW to
perform the handover to non-3GPP (as defined in current
procedures) (block 1130). If the timer Preserved Bearer
expires (block 1132), the PGW deletes the EPS bearer context
for the EPS bearer associated to the timer (block 1134). This
is done to handle the scenario where the original request from
the SGW to deleted the bearers was an actual PDN discon-
nection request from the MME.

Triggering of Handover to non-3GPP and Race Conditions
[0097] Ifsome of the solutions described herein are imple-
mented, the following problem may arise. If the UE, upon
triggering the CSFB to GERAN/UTRAN for MO or MT CS
services, desires to handover some EPS bearers to a non-
3GPP access, the UE 102 can either trigger the handover to
non-3GPP simultaneously with the triggering of CSFB, or
can wait for the CSFB and the related PS HO (if it takes place)
to occur. If the UE 102 waits until the PS HO occurs (e.g.
when the UE 102 receives the handover command from the
eNB), the UE 102 can be aware of which bearers are actually
being handed over to the GERAN/UTRAN RAT. The UE 102
may then notice that some of the bearers it wishes to handover
to the non-3GPP access are now being handed over to
GERAN/UTRAN, in which case the device can trigger the
handover of such bearers to the non-3GPP access. However,
the problem is the device does not know whether the other
bearers have been dropped by the network (e.g. MME or
eNB) due to policy decisions or resource conditions, or if the
MME 112 has “preserved them from handover to cellular
RAT” (i.e. it has decided to not hand these bearers over to
GERAN/UTRAN as part of the PS HO during the CSFB
procedure) in order for the UE 102 to be able to hand them
over to the non-3GPP access. Moreover, the SGSN will actu-
ally deactivate such bearers upon completion of the handover
thus not allowing the UE 102 to hand them over to non-3GPP.
[0098] For example, the UE 102 may trigger the handover
of IP flows/PDNs to non-3GPP: as soon as ESR procedure is
started (in parallel with performing RAT change for CSFB),
though this may cause the failure of the handover to non-
3GPP if the bearers are being dropped during the PS HO or
upon receiving the HO Command with an indication of which
bearers have been preserved from handover to cellular RAT
and can therefore be handed over to non-3GPP or as soon as
PS HO is completed.

[0099] In one example, which is shown in FIG. 12, after
receiving the HO command 1202 and executing the handover
1204, the UE 102 determines a preserved bearer list 1206. In
one example, the UE 102 detects which RABs have been
allocated in the target RAT (GERAN or UTRAN) and there-
fore knows which bearers have been handed over (possibly
including some that the UE 102 wanted to preserve) and
which bearers have not been handed over (including those
that the UE 102 want to preserve but that may have been
dropped by the MME). The UE 102 then triggers the HO to
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non-3GPP 1208 of the bearers that have been preserved from
handover to cellular RAT. In such a case, the handover to
non-3GPP of some of the bearer may not take place since the
MME 112 or the eNB 103 may have deactivated such bearers
during the PS HO to GERAN/UTRAN.

[0100] Inanother example shown in FIG. 13, upon receiv-
ing an indication from the eNB 103 in the HO command of
which bearers been preserved from handover to cellular RAT
1302, the UE 102 determines which bearers have been pre-
served from handover to cellular RAT 1304. The UE 102 then
triggers the handover of the bearers 1306 preserved from
handover to cellular RAT to non-3GPP. This handover to
non-3GPP happens in parallel to the PS HO of'the bearers that
have not been preserved from handover to cellular RAT, but
race conditions and conflicts between the two procedures
have been avoided.

Indication at CSFB

[0101] As shown in FIG. 14, to address the issues of
dropped packet switched bearers and undesired handover of
packet switched bearers, upon determining that CSFB needs
to be triggered (e.g. upon receiving a paging request contain-
ing an indication that an MT CS service is to be established,
such as an MT CS call, or upon determining that an MO CS
service needs to be established), the UE 102 indicates to
upper network layers 1402 that CSFB needs to be triggered
1404 and the UE 102 waits for an indication from the upper
layers. The upper layers provide a bearer preserve list 1406 as
an indication of which IP flows or EPS bearers should not be
handed over to GERAN/UTRAN and should not be dropped
by the network.

Indication of Bearer Preference in Case of CSFB via AT
Command

[0102] To address the issues of dropped packet switched
bearers and undesired handover of packet switched bearers,
an AT Command may be used for the upper layers or mobile
application to indicate the bearers that should or should not
preferably to handed over to GERAN/UTRAN if CSFB is
performed via PS HO. This AT Command will allow upper
layers or mobile applications to convey the information to
NAS so as to be used as described above.

Modification of Indication of Which Bearers the UE wants to
Preserve Based on WLAN Availability

[0103] In reference to the above description, in one
example, upon determining that WLAN connectivity is avail-
able for the UE 102 and that WLLAN is preferable to GERAN/
UTRAN for some EPS bearers, the UE 102 provides an
indication to the network (as described above) of what bearers
should or should not preferably to handed over to GERAN/
UTRAN if CSFB is performed via PS HO.

[0104] The UE, upon detecting the availability of non-
3GPP access as outlined above and upon detecting that the
UE 102 has one or more LIPA PDN connections active (and
therefore that the LIPA PDN connections are to be deacti-
vated due to the handover to the target system, e.g. an han-
dover from the HeNB to a non-HeNB cell), the UE 102 may
indicate to the network that the bearers corresponding to the
LIPA PDN connections should be preserved. The UE 102
may do so even if 3GPP access is preferable to non-3GPP
access, in order for the UE 102 to maintain the bearers in case
of CSFB (since otherwise the bearers would be dropped dur-
ing the PS HO in the CSTB procedure. In addition, upon
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detecting during a CSFB procedure that non-3GPP access is
available and that one or more LIPA PDN connections are to
be deactivated due to the handover to the target system, the
network may preserve from handover to the target system the
bearers associated with the LIPA PDN connections and indi-
cate to the UE 102 that such bearers are being preserved.
When receiving an indication from the network that one or
more bearers are being preserved (e.g. upon detecting they
haven’t been handed over to GERAN/UTRAN), the UE 102
may attempt a HO to non-3GPP of these bearers. The UE 102
may do so even if the UE 102 did not indicate or request that
one or more bearers should be preserved. Upon failure to
participate in a handover procedure for the preserved bearers,
the network may eventually deactivate the preserved bearers.

Differentiating RAT Preferences

[0105] This solution addresses the issue of differentiating
RAT preferences. As shown in FIG. 15, policies 1502 are
provided by the network (e.g. using ANDSF ISRP) to the UE
102 and indicating which access is preferable for various 1P
flows or PDN connections and indicating the specific 3GPP
RAT (i.e. GERAN and UTRAN). These policies differ from
the current ISRP because the current ISRP only indicates
“3GPP” and not the specific 3GPP RAT type. Detailed
changes of the policies are described below. In this example,
the UE 102 does not use the enhanced ISRP policies to decide
which is the target RAT towards which PS HO should be
executed. In this example, in addition to the indications
described above and regarding which bearers should be pre-
served from handover to cellular RAT, the UE 102 provides an
additional indication indicating whether the bearer should be
preserved from handover to cellular RAT based on the 3GPP
type 1504. For example, when the target of the handover is
GERAN, or when the target is UTRAN, or both. In this
embodiment, the network decides which bearers need to be
preserved from handover to cellular RAT based on the previ-
ous descriptions and this additional indication.

[0106] Upon receiving the Handover Required message
1506 from the eNB during the HO preparation phase, the
MME 112 determines based on the Target ID parameter
whether the target of the PSHO is a GERAN cell ora UTRAN
cell 1508. The Target ID in fact contains either the Target
RNC-ID (composed of the mandatory LLAI, optional RAC,
mandatory RNC-ID and optional Extended RNC-ID) in case
ot handover towards E-UTRAN, or the Cell Global ID (con-
taining the mandatory PLMN identity, LAC and CI, and the
optional RAC) in case of handover to a GERAN A/Gb mode.
The MME 112 then carries out the HO 1510. In this example,
the UE 102 receives the indication from the network a list of
which bearers have been preserved from handover to cellular
RAT during the handover execution.

Example Modifications to Existing Specifications

[0107] The following are example modifications to existing
standards that may be implemented to carry out one or more
of the foregoing examples. Other examples are possible, as
are other potential modifications to existing standards.
Accordingly, the following is provided for purposes of
example and is not to be considered limiting.

[0108] Thefollowingare example standard changes may be
carried out to implement release compatibility and feature
discovery, as well as bearer indication from the UE 102 at
CSFB triggering and UE 102 triggered handover to non-
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3GPP, wherein additions to the standard are shown as under-
lined text and deletions from the standard are shown using
strikeout text. The following is to be read in conjunction with
FIG. 16, which is a modified version of FIG. 6.2-1 from TS
23.772.

[0109] [TS 23.272]2.1.1 Mobile Originating Call in Active
Mode—PS HO Supported

[0110] This flow may be executed when the eNodeB knows
that both the UE and the network support PS HO, in the
normal case. Clause 6.6 describes the procedure when the
procedure is rejected by the MME.

[0111] NOTE 1: DTM is not mandatory for CS Fallback to
work and is not linked to PS HO.

[0112] 1a. The UE sends an Extended Service Request for
mobile originating CS fallback to MME. Extended Service
Request message is encapsulated in RRC and S1-AP mes-
sages. The UE only transmits this request if it is attached to
CS domain (with a combined EPS/IMSI Attach) and cannot
initiate an IMS voice session (because e.g. the UE is not IMS
registered or IMS voice services are not supported by the
serving IP-CAN, home PLMN or UE). The UE includes the
CSFB PS HO preference IE or the Preserved EPS Bearers IE
to indicate the bearers to be maintained by the MME and
consequently shall not be handed over to GERAN/UTRAN.
[0113] 1b. The MME sends an S1-AP LIE Context Modi-
fication Request (CS Fallback Indicator, LAI) message to
eNodeB. This message indicates to the eNodeB that the UE
should be moved to UTRAN/GERAN. The registered PLMN
for CS domain is identified by the PLMN ID included in the
LAI, which is allocated by the MME. If the MME determines
the CS Fallback procedure needs priority handling based on
MPS CS Priority in the UE’s EPS subscription, it also sets
priority indication, i.e. “CSFB High Priority”, in the S1AP
message to the eNodeB as specified in TS 36.413 [35].
[0114] 1c. The eNodeB shall reply with S1-AP UE Context
Modification Response message.

[0115] 2. The eNodeB may optionally solicit a measure-
ment report from the UE to determine the target GERAN/
UTRAN cell to which PS handover will be performed.
[0116] NOTE: Based on operator policy, the priority indi-
cator received in step 1b may be used by eNodeB to decide
whether to continue CS Fallback procedures with PS HO, i.e.
step3a, or to initiate radio release procedure to redirect the UE
to 2G/3G Circuit Switch as specified in clause 6.3.

[0117] 3a. The eNodeB triggers PS handover to a GERAN/
UTRAN neighbour cell by sending a Handover Required
message to the MME. The eNodeB selects the target PS
handover cell considering the PLMN ID and possibly the
LAC for CS domain provided by the MME in step 1b.
[0118] If the eNB is a HeNB, the HeNB should perform
step 3 through step 6 of clause 6.3 instead of PS HO if the
HeNB detects that the UE has only LIPA PDN Connections.
CSFB will not be completed successfully when PS HO is
performed if the UE has only LIPA PDN Connections as PS
HO would result in the MME detaching the UE.

[0119] NOTE 2: For details how the HeNodeB determines
whether a PDN connection is a LIPA PUN connection see TS
23.401 [2], clause 4.3.16.

[0120] In the following, an inter-RAT handover from
E-UTRAN to UTRAN or GERAN as specified in TS 23.401
[2] begins, The eNodeB indicates in the Source RNC to Target
RNC Transparent container that PS handover was triggered
due to CSFB. The eNodeB also indicates whether CSFB was
triggered for emergency or priority call handling purpose. If
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the network supports a priority call handling, the eNodeB
may forward the priority indication to the target GERAN/
UTRAN in the Source to Target Transparent Container, and
the target GERAN/UTRAN allocates radio bearer resources
taking received priority indication take into account.

[0121] As part of this handover procedure, the MME deter-
mines, based on the CSFB PS HO preference IE or the Pre-
served EPS Bearers IE provided by the UE, that some EPS
bearers shall not be handed over to GERAN/UTRAN. Thus
during the handover preparation phase the MME provides to
the target SGSN the list of PDN connections and the EPS
bearer contexts that the MME determines shall be handed
over to the target system. During the handover execution
phase, the MME provides to the eNB the list of bearers that
have been preserved in E-UTRAN system in the Preserved
Bearer List. If MME determines that all EPS bearers shall be
handed over to GERAN/UTRAN independently of the CSFB
PS HO preference IE or the Preserved EPS Bearers IE pro-
vided by the UE, the MME provides to the eNB an empty
reserved Bearers List. This Preserved Bearers List is then
provided to the UE to indicate to the UE that all the bearers
identified by the UE in the CSFB PS HO preference IE or the
Preserved EPS Bearers IE have been or have not been trans-
ferred to GERAN/UTRAN as part of the PS HO. EPS bearers
which are not in this Preserved EPS Bearers IE list and not
been handed over to target system would be dropped.

[0122] As part of this handover, the UE receives a HO from
E-UTRAN Command and tries to connect to a cell in the
target RAT. The HO from E-UTRAN Command may contain
a C8 Fallback indicator which indicates to UE that the han-
doveris triggered due to a CS fallback request. If the HO from
E-UTRAN Command contains a CS Fallback Indicator and
the UE fails to establish connection to the target RAT, then the
UE considers that CS fallback has failed. Service Request
procedure is considered to be successfully completed when
PS Handover procedure is completed successfully.

[0123] NOTE 3: During the PS HO the SGSN does not
create a Gs association with the MSC/VLR.

[0124] NOTE 4: Service Request procedure supervision
timer shall be sufficiently long considering the optional mea-
surement reporting at step 2.

[0125] When the UE arrives at the target cell, if the target
RAT is UTRAN, the UE establishes the radio signalling con-
nection by sending an RRC Initial Direct Transfer message as
specified in TS 25,331 [7] that contains a NAS message. The
CN Domain Indicator is set to “CS” in the Initial Direct
Transfer message.

[0126] If the target RAT is GERAN A/Gb mode: The UE
establishes a radio signalling connection by using the proce-
dures specified in TS 44.018 [4] (i.e. UE requests and is
assigned a dedicated channel where it sends a SABM con-
taining a NAS message to the BSS and the BSS responds by
sending a UA). Upon receiving the SABM (containing the
NAS message) the BSS sends a COMPLETE LAYER 3
INFORMATION message (containing the NAS message) to
the MSC which indicates CS resources have been allocated in
the GERAN cell. If both the UE and the target cell support
enhanced CS establishment in DTM (indicated by GERAN
system information included within the HO from E-UTRAN
Command) a RR connection may be established while in
packet transfer mode without release of the packet resources,
see TS 43.055 [24]. After the establishment of the main sig-
nalling link as described in TS 44.018 [4] the UE enters either
Dual Transfer Mode or Dedicated Mode.
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[0127] 3'. If the MME provided a non-empty Preserved
Bearers List to the eNB in step 3a, the MME starts a Suspend
procedure towards the Serving GW corresponding to the EPS
Bearers in the Preserved Bearer List and it provides the Pre-
served Bearer List indicating which EPS bearers are being
preserved from handover to the target system. The Serving
GW receiving this indication suspends the corresponding
EPS bearers and may triggers the Suspend procedure towards
each PDN GW corresponding to the EPS Bearers in the
Preserved Bearer List. The PDN GW receiving this indication
suspends the corresponding EPS bearers.

[0128] 3b. If the target RAT is GERAN and the UE has
entered Dedicated Mode, the UE starts the Suspend proce-
dure (see TS 44.018 [4]) unless both the UE and the Target
cell support DTM in which case TBF reestablishment may be
performed.

[0129] 3c. A Gr/Gp-SGSN that receives the Suspend mes-
sage from the UE follows the Suspend procedure specified in
TS 23.060 [3], clause 16.2.1.1.1.

[0130] An S4-SGSN that receives the Suspend message
from the UE follows the Suspend procedure specified in TS
23.060 [3]. The S4-SGSN deactivates GBR bearers towards
S-GW and P-GW(s) by initiating MS-and SGSN Initiated
Bearer Deactivation procedure as specified in TS 23.060 [3],
and starts the preservation and suspension of non-GBR bear-
ers by sending Suspend Notification message to the S-GW.
The S-GW releases all RNC related information (address and
TEIDs) for the UE if Direct Tunnel is established, and sends
Suspend Notification message to the P-GW(s). The SGSN
stores in the UE context that UE is in suspended status. All the
preserved non-GBR bearers are marked as suspended status
in the S-GW and PGW(s). The P-GW should discard packets
if received for the suspended UE.

[0131] 4a.Ifthe LA ofthe new cell is different from the one
stored in the UE, the UE shall initiate a Location Area Update
or a Combined RA/LLA Update procedure as follows:

[0132] if the network is operating in NMO-I (Network
Modes of Operation), the UE may initiate a separate Location
Area Update before initiating the RAU procedure instead of a
Combined RA/LLA Update procedure (to speed up the CSFB
procedure); or

[0133] if'the network is operating in NMO-II or NMO-III,
the UE shall initiate a Location Area Update before initiating
the RAU procedure required for PS handover.

[0134] When the UE initiates a Location Area Update the
UE shall set the “follow-on request” flag in the LAU Request
in order to indicate to the MSC not to release the Iu/A con-
nection after the LAU procedure completion. The UE shall
indicate to the target MSC that this is an originating call
establishment as a result of CSFB by including the “CSMO”
flag. Further the UE performs any Routing Area Update pro-
cedure as specified by TS 23.060 [3].

[0135] The UE may initiate a Location Area Update proce-
dure immediately when the UE is handed over to the target
celli.e. before the UE receives e.g. LAI or NMO information
as part of the RAN Mobility Information.

[0136] 4b. The UE sends a CM Service Request to the
MSC. The UE shall indicate to the MSC that this is an origi-
nating call establishment as a result of CSFB by including the
“CSMO” flag.

[0137] 5. Ifthe UE is not registered in the MSC serving the
2G/3G target cell or the UE is not allowed in the LA, the MSC
shall reject the CM service request, if implicit location update
is not performed. The CM Service Reject shall trigger the UE
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to perform a Location Area Update or a Combined RA/LLA
Update procedure as specified in TS 23.060 [3] for the differ-
ent Network Modes of Operation (NMO).

[0138] 6. The UE initiates the CS call establishment proce-
dure and the UE shall include the CSMO flag in the CM
Service Request to the MSC.

[0139] 7. The UE performs any remaining steps of the
inter-RAT handover from E-UTRAN to UTRAN or GERAN
as specified in TS 23.401 [2]. If the UE receives an empty
Preserved Bearers List in the HO from EUTRAN Command
and the UE included the CSFB PS HO preference IE or the
Preserved EPS Bearers IE in the Extended Service Request,
the UE determines from this that no bearers have been pre-
served. Ifthe UE receives a non-empty Preserved Bearers List
in the HO from E-UTRAN Command and the UE included
the CSFB PS HO preference IE or the Preserved EPS Bearers
IE in the Extended Service Request, then the UE determines
from this that the bearers in the Preserved Bearers List have
been preserved and that the UE can, if need be, handover such
bearers to non-3GPP.

[0140] Ifthe UE remains on UTRAN/GERAN after the CS
voice call is terminated the UE performs normal mobility
management procedures as defined in TS 23.060 [3] and TS
24.008 [21].

[0141] The following is to be read in conjunction with
FIGS. 17 and 18, which are modified versions of FIG. 5.5.2.
1.2-1 and FIG. 5.5.2.1.3-1 from TS 23.272, respectively.
[0142] [3GPP TS 23.272]7.3 Mobile Terminating Call in
Active Mode—PS HO Supported

[0143] Authors: This procedure is modified similarly to the
MO call.
[0144] Modifications to PS HO preparation phase (the

example of handover to UTRAN is used here) in [3]:

[0145] [3GPP TS 23.401]5.5.2.1 E-UTRAN to UTRAN Iu
mode Inter RAT Handover

[0146] 5.5.2.1.2 Preparation phase

[0147] 1. The source eNodeB decides to initiate an Inter-
RAT handover to the target access network, UTRAN Iu
mode. At this point both uplink and downlink user data is
transmitted via the following: Bearer(s) between UE and
source eNodeB, GTP tunnel(s) between source eNodeB,
Serving GW and PDN GW.

[0148] Ifthe UE has an ongoing emergency bearer service
the source eNodeB shall not initiate PS handover to a
UTRAN cell that is not IMS voice capable.

[0149] NOTE 1: The process leading to the handover deci-
sion is outside of the scope of this specification.

[0150] 2. The source eNodeB sends a Handover Required
(S1AP Cause, Target RNC Identifier, CSG ID, CSG access
mode, Source to Target Transparent Container) message to
the source MME to request the CN to establish resources in
the target RNC, target SGSN and the Serving GW. The bear-
ers that will be subject to data forwarding (if any) are identi-
fied by the target SGSN in a later step (see step 7 below).
When the target cell is a CSG cell or a hybrid cell, the source
eNodeB shall include the CSG ID of the target cell. If the
target cell is a hybrid cell, the CSG access mode shall be
indicated.

[0151] 3. The source MME determines from the ‘Target
RNC Identifier’ IE that the type of handover is IRAT Han-
dover to UTRAN Iu mode. The Source MME initiates the
Handover resource allocation procedure by sending a For-
ward Relocation Request (IMSI, Target Identification, CSG
1D, CSG Membership Indication, MM Context, PDN Con-
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nections, MME Tunnel Endpoint Identifier for Control Plane,
MME Address for Control plane, Source to Target Transpar-
ent Container, RAN Cause, MS Info Change Reporting
Action (if available), CSG Information Reporting Action (if
available), UE Time Zone, ISR Supported, Serving Network)
message to the target SGSN. The information ISR Supported
is indicated if the source MME and associated Serving GW
are capable to activate ISR for the UE. When ISR is activated
the message should be sent to the SGSN that maintains ISR
for the UE when this SGSN is serving the target identified by
the Target Identification. This message includes the PDN
Connections active in the source system and that the MME
decides to hand over to the target system, and for each PDN
Connection includes the associated APN, the address and the
uplink Tunnel endpoint parameters of the Serving GW for
control plane, and a list of the EPS Bearer Contexts that the
MME decides to hand over to the target system. RAN Cause
indicates the S1AP Cause as received from source eNodeB.
The old Serving Network is sent to target MME to support the
target MME to resolve if Serving Network is changed.
[0152] The source MME shall perform access control by
checking the UE’s CSG subscription when CSG ID is pro-
vided by the source eNodeB. If there is no subscription data
for this CSG ID or the CSG subscription is expired, and the
target cell is a CSG cell, the source MME shall reject the
handover with an appropriate cause.

[0153] The source MME includes the CSG ID in the For-
ward Relocation Request when the target cell is a CSG cell or
hybrid cell. When the target cell is a hybrid cell, the CSG
Membership Indication indicating whether the UE is a CSG
member shall be included in the Forward Relocation Request
message.

[0154] The target SGSN maps the EPS bearers to PDP
contexts 1-to-1 and maps the EPS Bearer QoS parameter
values of an EPS bearer to the Release 99 QoS parameter
values of a bearer context as defined in Annex E

[0155] Prioritization of PDP Contexts is performed by the
target core network node, i.e. target SGSN.

[0156] The MM context contains security related informa-
tion, e.g. supported ciphering algorithms as described in TS
29.274 [43]. Handling of security keys is described in TS
33.401 [41].

[0157] The target SGSN shall determine the Maximum
APN restriction based on the APN Restriction of each bearer
context in the Forward Relocation Request, and shall subse-
quently store the new Maximum APN restriction value.
[0158] 4. Thetarget SGSN determines if the Serving GW is
to berelocated, e.g., due to PLMN change. Ifthe Serving GW
is to be relocated, the target SGSN selects the target Serving
GW as described under clause 4.3.8.2 on “Serving GW selec-
tion function”, and sends a Create Session Request message
(IMSI, SGSN Tunnel Endpoint Identifier for Control Plane,
SGSN Address for Control plane, PDN GW address(es) for
user plane, PDN GW UL TEID(s) for user plane, PDN GW
address(es) for control plane, and PDN GW TEID(s) for
control plane, the Protocol Type over S5/S8, Serving Net-
work) per PDN connection to the target Serving GW. The
Protocol Type over S5/S8 is provided to Serving GW which
protocol should be used over S5/S8 interface.

[0159] Thetarget SGSN establishes the EPS Bearer context
(s) in the indicated order. The SGSN deactivates, as provided
in step 7 of the execution phase, the EPS Bearer contexts
which cannot be established.
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[0160] 4a. The target Serving GW allocates its local
resources and returns a Create Session Response (Serving
GW address(es) for user plane, Serving GW UL TEID(s) for
user plane, Serving GW Address for control plane, Serving
GW TEID for control plane) message to the target SGSN.
[0161] 5. The target SGSN requests the target RNC to
establish the radio network resources (RABs) by sending the
message Relocation Request (UE Identifier, Cause, CN
Domain Indicator, Integrity protection information (i.e. IK
and allowed Integrity Protection algorithms), Encryption
information (i.e. CK and allowed Ciphering algorithms),
RAB to be setup list, CSG 1D, CSG Membership indication,
Source RNC to Target RNC Transparent Container, Service
Handover related information). If the Access Restriction is
present in the MM context, the Service Handover related
information shall be included by the target SGSN for the
Relocation Request message in order for RNC to restrict the
UE in connected mode to handover to the RAT prohibited by
the Access Restriction.

[0162] Foreach RAB requested to be established, RABs To
Be Setup shall contain information such as RAB ID, RAB
parameters, Transport Layer Address, and Iu Transport Asso-
ciation. The RAB ID information element contains the
NSAPI value, and the RAB parameters information element
gives the QoS profile. The Transport Layer Address is the
Serving GW Address for user plane (if Direct Tunnel is used)
or the SGSN Address for user plane (if Direct Tunnel is not
used), and the Iu Transport Association corresponds to the
uplink Tunnel Endpoint Identifier Data in Serving GW or
SGSN respectively.

[0163] Ciphering and integrity protection keys are sent to
the target RNC to allow data transfer to continue in the new
RAT/mode target cell without requiring a new AKA. (Au-
thentication and Key Agreement) procedure. Information that
is required to be sent to the UE (either in the Relocation
Command message or after the handover completion mes-
sage) from RRC in the target RNC shall be included in the
RRC message sent from the target RNC to the UE via the
transparent container. More details are described in TS
33.401 [41].

[0164] The Target SGSN shall include the CSG ID and
CSG Membership Indication when provided by the source
MME in the Forward Relocation Request message.

[0165] In the target RNC radio and Iu user plane resources
are reserved for the accepted RABs. Cause indicates the RAN
Cause as received from source MME. The Source RNC to
Target RNC Transparent Container includes the value from
the Source to Target Transparent Container received from the
source eNodeB.

[0166] Ifthe target cell is a CSG cell, the target RNC shall
verify the CSG ID provided by the target SGSN, and reject the
handover with an appropriate cause if it does not match the
CSG ID for the target cell. If the target cell is in hybrid mode,
the target RNC may use the CSG Membership Indication to
perform differentiated treatment for CSG and non-CSG
members.

[0167] 5a. The target RNC allocates the resources and
returns the applicable parameters to the target SGSN in the
message Relocation Request Acknowledge (Target RNC to
Source RNC Transparent Container, RABs setup list, RABs
failed to setup list). Upon sending the Relocation Request
Acknowledge message the target RNC shall be prepared to
receive downlink GTP PDUs from the Serving GW, or Target
SGSN if Direct Tunnel is not used, for the accepted RABs.
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[0168] Each RABs setup list is defined by a Transport
Layer Address, which is the target RNC Address for user data,
and the Tu Transport Association, which corresponds to the
downlink Tunnel Endpoint Identifier for user data.

[0169] Any EPS Bearer contexts for which a RAB was not
established are maintained in the target SGSN and the UE.
These EPS Bearer contexts shall be deactivated by the target
SGSN via explicit SM procedures upon the completion of the
routing area update (RAU) procedure.

[0170] 6. If “Indirect Forwarding’ and relocation of Serving
GW apply and Direct Tunnel is used the target SGSN sends a
Create Indirect Data Forwarding Tunnel Request message
(Target RNC Address and TEID(s) for DL data forwarding) to
the Serving GW. If ‘Indirect Forwarding” and relocation of
Serving GW apply and Direct Tunnel is not used, then the
target SGSN sends a Create Indirect Data Forwarding Tunnel
Request message (SGSN Address and TEID(s) for DL data
forwarding) to the Serving GW.

[0171] Indirect forwarding may be performed via a Serving
GW which is different from the Serving GW used as the
anchor point for the UE.

[0172] 6a. The Serving GW returns a Create Indirect Data
Forwarding Tunnel Response (Cause, Serving GW Address
(es) and Serving GW DL TEID(s) for data forwarding) mes-
sage to the target SGSN.

[0173] 7. The target SGSN sends the message Forward
Relocation Response (Cause, SGSN Tunnel Endpoint Iden-
tifier for Control Plane, SGSN Address for Control Plane,
Target to Source Transparent Container, Cause, RAB Setup
Information, Additional RAB Setup Information, Address
(es) and TEID(s) for User Traffic Data Forwarding, Serving
GW change indication) to the source MME. Serving GW
change indication indicates a new Serving GW has been
selected. The Target to Source Transparent Container con-
tains the value from the Target RNC to Source RNC Trans-
parent Container received from the target RNC.

[0174] The IE ‘Address(es) and TEID(s) for User Traffic
Data Forwarding’ defines the destination tunneling endpoint
for data forwarding in target system, and it is set as follows:
[0175] If ‘Direct Forwarding’ applies, or if ‘Indirect For-
warding” and no relocation of Serving GW apply and Direct
Tunnel is used, then the IE ‘Address(es) and TEID(s) for User
Traffic Data Forwarding’ contains the addresses and GTP-U
tunnel endpoint parameters to the Target RNC received in
step Sa.

[0176] If ‘Indirect Forwarding’ and relocation of Serving
GW apply, then the IE ‘Address(es) and TEID(s) for User
Traffic Data Forwarding’ contains the addresses and DL
GTP-U tunnel endpoint parameters to the Serving GW
received in step 6. This is independent from using Direct
Tunnel or not.

[0177] If‘Indirect Forwarding’ applies and Direct Tunnel is
not used and relocation of Serving GW does not apply, then
the 1E ‘Address(es) and TEID(s) for User Traffic Data For-
warding’ contains the DL, GTPU tunnel endpoint parameters
to the Target SGSN.

[0178] 8. If “Indirect Forwarding” applies, the Source
MME sends the message Create Indirect Data Forwarding
Tunnel Request (Address(es) and TEID(s) for Data Forward-
ing (received in step 7)), EPS Bearer ID(s)) to the Serving
GW used for indirect forwarding.

[0179] Indirect forwarding may be performed via a Serving
GW which is different from the Serving GW used as the
anchor point for the UE.
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[0180] 8a. The Serving GW returns the forwarding param-
eters by sending the message Create Indirect Data Forward-
ing Tunnel Response (Cause, Serving GW Address(es) and
TEID(s) for Data Forwarding). If the Serving GW doesn’t
support data forwarding, an appropriate cause value shall be
returned and the Serving GW Address(es) and TEID(s) will
not be included in the message.

[0181] [3GPP TS 23.401] 5.5.2.13 Execution Phase

[0182] NOTE: For a PMIP-based S5/S8, procedure steps
(A) and (B) are defined in TS 23.402 [2]. Step (B) shows
PCRF interaction in the case of PMIP-based S5/S8. Steps 8
and 8a concern GTP based S5/S8

[0183] The source eNodeB continues to receive downlink
and uplink user plane PDUs.

[0184] 1. The source MME completes the preparation
phase towards source eNodeB by sending the message Han-
dover Command (Target to Source Transparent Container,
E-RABs to Release List, Bearers Subject to Data Forwarding
List, Preserved Bearers List). The “Bearers Subject to Data
forwarding list” IE may be included in the message and it
shall be alist of ‘Address(es) and TEID(s) for user traffic data
forwarding’ received from target side in the preparation phase
(Step 7 of the preparation phase) when ‘Direct Forwarding’
applies, or the parameters received in Step 8a of the prepara-
tion phase when ‘Indirect Forwarding’ applies.

[0185] Ifthe UE receives an empty Preserved Bearers List
in the HO from E-UTRAN Command and the UE included
the CSFB PS HO preference IE or the Preserved EPS Bearers
IE in the Extended Service Request, the UE determines from
this that no bearers have been preserved. If the UE receives a
nonempty Preserved Bearers List in the HO from E-UTRAN
Command and the UE included the CSFB PS HO preference
IE or the Preserved EPS Bearers IE in the Extended Service
Request, then the UE determines from this that the bearers in
the Preserved Bearers List have been preserved and that the
UE can, if need be, handover such bearers to non-3GPP.

[0186] The source eNodeB initiates data forwarding for
bearers specified in the “Bearers Subject to Data Forwarding
List”. The data forwarding may go directly to target RNC or
alternatively go via the Serving GW so decided by source
MME and or/target SGSN in the preparation phase.

[0187] 2. The source eNodeB will give a command to the
UE to handover to the target access network via the message
HO from E-UTRAN Command. This message includes a
transparent container including radio aspect parameters that
the target RNC has set-up in the preparation phase. The
details of this E-UTRAN specific signalling are described in
TS 36.300 [5]. This message includes the Preserved Bearers
List.

[0188] Upon the reception of the HO from E-UTRAN
Command message containing the Handover Command mes-
sage, the UE shall associate its bearer IDs to the respective
RABs based on the relation with the NSAPI and shall suspend
the uplink transmission of the user plane data.

[0189] 3. Void.

[0190] 4. The UE moves to the target UTRAN Tu (3G)
system and executes the handover according to the param-
eters provided in the message delivered in step 2. The proce-
dure is the same as in step 6 and 8 in clause 5.2.2.2 in TS
43.129 [8] with the additional function of association of the
received RABs and existing Bearer Id related to the particular
NSAPIL
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[0191] The UE may resume the user data transfer only for
those NSAPis for which there are radio resources allocated in
the target RNC.

[0192] Thefollowingare example standard changes may be
carried out to implement explicit bearer indication from UE at
CSFB triggering and UE triggered handover to non-3GPP,
described above. Additions to the standard are shown as
underlined text and deletions from the standard are shown
using strikeout text.

[0193] [3GPP TS 24301]5.6.1 Service Request Procedure
[0194] 5.6.1.1 General
[0195] The purpose of the service request procedure is to

transfer the EMM mode from EMM-IDLE to EMM-CON-
NECTED mode and establish the radio and S1 bearers when
uplink user data or signalling is to be sent. Another purpose of
this procedure is to invoke MO/MT CS {fallback or 1xCS
fallback procedures.

[0196] This procedure is used when:

[0197] the network has downlink signalling pending;
[0198] the UE has uplink signalling pending;

[0199] the UE or the network has user data pending and the

UE is in EMM-IDLE mode;
[0200] the UE in EMM-IDLE or EMM-CONNECTED

mode has requested to perform mobile originating/terminat-
ing CS fallback or 1xCS fallback;

[0201] the network has downlink cdma2000® signalling
pending; or

[0202] the UE has uplink cdma2000® signalling pending.
[0203] The service request procedure is initiated by the UE,

however, for the downlink transfer of signalling, cdma2000®
signalling or user data in EMM-IDLE mode, the trigger is
given by the network by means of the paging procedure (see
subclause 5.6.2).

[0204] The UE shall invoke the service request procedure
when:
[0205] a) the UE in EMM-IDLE mode receives a paging

request with CN domain indicator set to “PS” from the net-
work;

[0206] b) the UE, in EMM-IDLE mode, has pending user
data to be sent;

[0207] c¢)the UE, in EMM-IDLE mode, has uplink signal-
ling pending;

[0208] d) the UE in EMM-IDLE or EMM-CONNECTED
mode is configured to use CS fallback and has a mobile
originating CS fallback request from the upper layer;

[0209] e)the UE in EMM-IDLE mode is configured to use
CS fallback and receives a paging request with CN domain
indicator set to “CS”, or the UE in EMM-CONNECTED
mode is configured to use CS fallback and receives a CS
SERVICE NOTIFICATION message;

[0210] f) the UE EMM-IDLE or EMM-CONNECTED
mode is configured to use 1xCS fallback and has a mobile
originating 1xCS fallback request from the upper layer;
[0211] g) the UE in EMM-CONNECTED mode is config-
ured to use 1xCS fallback and accepts cdma2000® signalling
messages containing a 1xCS paging request received over
E-UTRAN;

[0212] h) the UE, in EMM-IDLE mode, has uplink
cdma2000® signalling pending to be transmitted over E-UT-
RAN;

[0213] 1) the UE, in EMM-IDLE or EMM-CONNECTED
mode, is configured to use 1xCS {fallback, accepts
cdma2000® signalling messages containing a 1xCS paging
request received over cdma2000® 1xRTT, and the network
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supports dual Rx CSFB or provide CS fallback registration
parameters (see 3GPP TS 36.331 [22]);

[0214] j) the UE, in EMM-IDLE or EMM-CONNECTED
mode, has uplink cdma2000® signalling pending to be trans-
mitted over cdma2000® 1xRTT, and the network supports
dual Rx CSFB or provide CS fallback registration parameters
(see 3GPP TS 36.331 [22]); or

[0215] k) the UE performs an inter-system change from
S101 mode to S1 mode and has user data pending.

[0216] If one of the above criteria to invoke the service
request procedure is fulfilled, then the service request proce-
dure may only be initiated by the UE when the following
conditions are fulfilled:

[0217] its EPS updatestatusis EUIUPDATED, and the TAI
of the current serving cell is included in the TAI list; and

[0218] no EMM specific procedure is ongoing.

[0219] [3GPP TS 24.301] 5.6.1.2 Service Request Proce-
dure Initiation

[0220] Forcasesa, b, c, handk, in subclause 5.6.1.1, if the

UE is not configured for NAS signalling low priority, the UE
initiates the service request procedure by sending a SERVICE
REQUEST message to the MME, starts the timer T3417, and
enters the state EMM-SERVICE-REQUEST-INITIATED.
[0221] For cases a, b, ¢, h and k, if the UE is configured for
NAS signalling low priority, and the last received ATTACH
ACCEPT message or TRACKING AREA UPDATE
ACCEPT message from the network indicated that the net-
work supports use of EXTENDED SERVICE REQUEST for
packet services, the UE shall sendan EXTENDED SERVICE
REQUEST message with service type set to “packet services
via S17. If the last received ATTACH ACCEPT message or
TRACKING AREA UPDATE ACCEPT message from the
network did not indicate that the network supports use of
EXTENDED SERVICE REQUEST for packet services, the
UE shall instead send a SERVICE REQUEST message. After
sending the SERVICE REQUEST message or EXTENDED
SERVICE REQUEST message with service type set to
“packet services via S1”, the UE shall start T3417 and enter
the state EMM-SERVICE-REQUEST-INITIATED.

[0222] Forcase d in subclause 5.6.1.1, the UE shall send an
EXTENDED SERVICE REQUEST message, start T3417ext
and enter the state EMM-SERVICE-REQUEST-INITI-
ATED. The UE may include the CSFB PS HO Preference IE
or the Preserved EPS Bearers IE.

[0223] For case e in subclause 5.6.1.1:

[0224] ifthe UEis in EMM-IDLE mode, the UE shall send
an EXTENDED SERVICE REQUEST message, start
T3417ext and enter the state EMM-SERVICE-REQUEST-
INITIATED. The UE may include the CSFB PS HO Prefer-
ence IE or the Preserved EPS Bearers IE.

[0225] ifthe UEis in EMM-CONNECTED mode and if the
UE accepts the paging, the UE shall send an EXTENDED
SERVICE REQUEST message with the CSFB response IE
indicating “CS fallback accepted by the UE”, start T3417ext
and enter the state EMM-SERVICE-REQUEST-INITIATED
and may include the CSFB PS HO Preference IE or the
Preserved EPS Bearers IE; or

[0226] ifthe UEis in EMM-CONNECTED mode and if the
UE rejects the paging, the UE shall send an EXTENDED
SERVICE REQUEST message with the CSFB response IE
indicating “CS fallback rejected by the UE” and enter the
state EMM-REGISTERED.NORMAL-SERVICE. The net-
work shall not initiate CS fallback procedures.
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[0227] For cases f, g, 1 and j in subclause 5.6,1.1, the UE
shall send an EXTENDED SERVICE REQUEST message,
start T3417 and enter the state EMM-SERVICE-REQUEST-
INITIATED. The UE may include the CSFB PS HO Prefer-
ence or the Preserved EPS Bearers IE.

[0228] [3GPP TS 24.301] 5.6.1.3 EMM Common Proce-
dure Initiation

[0229] Upon receipt of the SERVICE REQUEST or
EXTENDED SERVICE REQUEST message, the MME may
initiate the EMM common procedures e.g. the authentication
procedure and security mode control procedure.

[0230] [3GPP TS 24.301]5.6.1.4 Service Request Proce-
dure Accepted by the Network

[0231] Forcasesa,b,c,handkin subclause 5.6.1.1, the UE
shall treat the indication from the lower layers that the user
plane radio bearer is set up as successful completion of the
procedure. The UE shall stop the timer T3417 and enter the
state EMM-REGISTERED.

[0232] If the service type information element in the
EXTENDED SERVICE REQUEST message indicates
“mobile terminating CS fallback or 1xCS fallback™ and the
CSFB response IE, if included, indicates “CS {fallback
accepted by the UE”, or if the service type information ele-
ment in the EXTENDED SERVICE REQUEST message
indicates “mobile originating CS fallback or 1xCS fallback”
or “mobile originating CS fallback emergency call or 1xCS
fallback emergency call”, the network initiates CS fallback or
1xCS fallback procedures. If the EPS bearer context status IE,
is included in the EXTENDED SERVICE REQUEST mes-
sage, the network shall deactivate all those EPS bearer con-
texts locally (without peer-to-peer signalling between the
network and the UE) which are active on the network side but
are indicated by the UE as being inactive. [f the CSFB PS HO
Preference IE or the Preserved EPS Bearers IE is included in
the EXTENDED SERVICE REQUEST message, the net-
work in initiating CS fallback or 1xCS fallback procedures,
shall exclude the bearers indicated in the Preserved EPS IE or
the bearers indicated in the CSFB PS HO Preference IE from
being handed over to GERAN or/UTRAN. Instead the net-
work shall preserve the indicated bearers within E-UTRAN
access.

[0233] Ifthe EXTENDED SERVICE REQUEST message
is for CS fallback or 1 xCS fallback and the UE had included
the CSFB PS HO Preference IE or the Preserved EPS Bearers
IE, then the UE shall consider indications from lower layer
that the Preserved Bearers List has been received as part of an
inter-system PS Handover to GERAN or UTRAN (see 3GPP
TS 36.331 [22]), as acknowledgement that the MME has
preserved within the E-UTRAN system the bearers identified
in the Preserved Bearers List.

[0234] If the SERVICE REQUEST message or the
EXTENDED SERVICE REQUEST message for packet ser-
vices, was sent in a CSG cell and the CSG subscription has
expired or was removed for a UE, but the UE has a PDN
connection for emergency bearer services established, the
network shall accept the SERVICE REQUEST message or
the EXTENDED SERVICE REQUEST message for packet
services and deactivate all nonemergency EPS bearers
locally. The emergency EPS bearers shall not be deactivated.
[0235] For cases din subclause 5.6.1.1, and for case e in
subclause 5.6.1.1 when the CSFB response was set to “CS
fallback accepted by the UE”, the UE shall treat the indication
from the lower layers that the inter-system change from S1
mode to A/Gb or Iu mode is completed as successful comple-
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tion of the procedure. The EMM sublayer in the UE shall
indicate to the MM sublayer that the CS fallback procedure
has succeeded. The UE shall stop the timer T3417ext and
enter the state EMM-REGISTERED.NO-CELL-AVAIL-
ABLE.

[0236] If the service request procedure was initiated in
EMM-IDLE mode and an EXTENDED SERVICE
REQUEST message was sent in a CSG cell and the CSG
subscription has expired or was removed for the UE, the
network need not perform CSG access control if the service
type information element indicates “mobile originating CS
fullback emergency call or 1xCS fallback emergency call”.
[0237] For cases fand g in subclause 5.6.1.1:

[0238] if the UE receives the indication from the lower
layers that the signalling connection is released with the redi-
rection indication to cdma2000® 1x access network or the
indication from the lower layers that a change to cdma2000®
1x access network for 1xCS fallback has started (see 3GPP
TS 36.331 [22]), the UE shall consider the service request
procedure successfully completed, stop timer T3417 and
enter the state EMM-REGISTERED.NO-CELL-AVAIL-
ABLE;

[0239] if the UE receives the dual Rx/Tx redirection indi-
cation from the lower layers (see 3GPP TS 36.3311 [22]), the
UE shall select cdma2000® 1x access network for 1xCS
fallback, consider the service request procedure successfully
completed, stop timer T3417 and enter the state EMM-REG-
ISTERED.NORMALSERVICE; and

[0240] ifthe UE receives a cdma2000® signalling message
indicating 1xCS fallback rejection by cdma2000® 1x access
network, the UE shall abort the service request procedure,
stop timer T3417 and enter the state EMM-REGISTERED.
NORMAL-SERVICE.

[0241] For cases i and j in subclause 5.6.1.1, if the UE
receives the indication from the lower layers that the signaling
connection is released, the UE shall consider the service
request procedure successfully completed, stop tinier T3417
and enter the state EMM-REGISTERED.NO-CELL-AVAIL-
ABLE.

[0242] If the SERVICE REQUEST message or an
EXTENDED SERVICE REQUEST message for packet ser-
vices was used, the UE shall locally deactivate the EPS bearer
contexts that do not have a user plane radio bearer established
upon successful completion of the service request procedure.

[0243] Ifthe EXTENDED SERVICE REQUEST message
is for CS fallback or 1xCS fallback and radio bearer estab-
lishment takes place during the procedure, the UE upon
receiving a lower layer indication of radio bearer establish-
ment, shall locally deactivate the EPS bearer contexts that do
not have a user plane radio bearer established except for
bearers that UE have indicated in the Preserved EPS Bearers
IE or in the CSFB PS HO Preference information element, if
such information had been provided in the EXTENDED
SERVICE REQUEST. The UE does not perform local deac-
tivation of EPS bearer contexts upon receiving an indication
of inter-system change from lower layers.

[0244] Ifthe EXTENDED SERVICE REQUEST message
is for packet services and radio bearer establishment does not
take place during the procedure, the UE does not perform
local deactivation of the EPS bearer context. The UE does not
perform local deactivation of EPS bearer contexts upon
receiving an indication of inter-system change from lower
layers.
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[0245] When the E-UTRAN fails to establish radio bearers
for one or more EPS bearer contexts, then the MME shall
locally deactivate the EPS bearer contexts corresponding to
the failed radio bearers based on the lower layer indication
from the UTRAN, without notifying the UE.

[0246] The following are standard changes that may be
made to facilitate a UE providing an option to handover
indicated EPS bearers to non-3GPP (i.e., WLAN) instead of
GERAN/UTRAN. The following are the proposed changes
onimplementation of the CSFB PS HO preference indication
in the ESR message, which are made in reference to FIGS. 19
and 20, which represent changes to table 8.2.15.1 of 3GPP TS
24.301 and the addition of FIG. 9.9.x,y.z, respectively.

[0247] [3GPP TS 24301]8.2.15 Extended Service Request
[0248] 8.2.15.1 Message Definition
[0249] This message is sent by the UE to the network to

initiate a CS fallback or 1xCS fallback call or respond to a
mobile terminated CS fallback or 1xCS fallback request from
the network. See table 8.7.151

[0250] Message type: EXTENDED SERVICE REQUEST
[0251] Significance: dual

[0252] Direction: UE to network

[0253] 8.2.15.4 CSFB PS HO preference

[0254] This IE shall be included if the UE wants to indicate

its preference on handling of EPS bearers in intersystem
change as part of CS fallback or 1xCSfallback.

[0255] 9.9.x.y CSFB PS HO preference

[0256] The purpose of the CSFB PS HO preference infor-
mation element is for the UE to indicate for the identified EPS
bearer, its preferred handling by the network of that identified
bearer in an inter-system change as part of CS fallback or
1xCSfallback.

[0257] The CSFB PS HO preferences information element
is coded as shown in FIG. 9.9.x.y.z [FIG. 20] and table 9.9.x.
y.Z [below].

[0258] The CSFB PS HO reference information element is
a type 4 information element with 4 octets length.

TABLE 9.9x.y.z

CSFB PS HO preference information element

Bit 1 to 5 of octet 3 are spare and shall be coded as zero
EPS Bearer identity value 7 (octet 3, bit 8)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 6 (octet 3, bit 7)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 5 (octet 3, bit 6)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 15 (octet 4, bit 8)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 14 (octet 4, bit 7)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 13 (octet 4, bit 6)



US 2015/0282029 Al
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TABLE 9.9.X.Y.1

CSFB PS HO preference information element

Preserved EPS Bearers indication information element

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 12 (octet 4, bit 5)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 11 (octet 4, bit 4)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 10 (octet 4, bit 3)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 9 (octet 4, bit 2)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 8 (octet 4, bit 1)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

[0259] In an alternate example, the UE provides an option
to preserve the indicated EPS bearers and not hand them over
to GERAN/UTRAN. The following are the proposed changes
on implementation of the Preserved EPS Bearers indication
in the ESR message. The following is made with reference to
FIG. 21-24.

[0260] [3GPPTS 24.301]8.2.15 Extended Service Request
[0261] 8.2.15.1 Message Definition
[0262] This message is sent by the UE to the network to

initiate a CS fallback or 1xCS fallback call or respond to a
mobile terminated CS fallback or 1xCS fallback request from
the network. See table 8.2.15.1 [FIG. 21].

[0263] Message type: EXTENDED SERVICE REQUEST
[0264] Significance: dual

[0265] Direction: UE to network

[0266] 8.2.15.4 Preserved EPS Bearers

[0267] This IE shall be included if the UE wants to indicate

its preference on whether indicated EPS bearers are to be
preserved upon inter system change as part of CS fallback or
1xCS fallback.

[0268] 9.9.X.Y Preserved EPS Bearers

[0269] The purpose of the Preserved EPS Bearers informa-
tion element is for the UE to indicate for the identified EPS
bearer, whether as part of CS fallback or 1xCSfallback, that
EPS bearer contexts is to be handed over to GERAN or
UTRAN or to be preserved within the E-UTRAN.

[0270] The Preserved EPS Bearers information element is
coded as shown in FIG. 9.9.X.Y.1 [FIG. 22] and table 9.9.X.
Y.1 [below].

[0271] The Preserved EPS Bearers information element is a
type 4 information element with 4 octets length.

Bit 1 to 5 of octet 3 are spare and shall be coded as zero

EPS Bearer identity value 7 (octet 3, bit 8)

0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to GERAN or UTRAN as part of CS fallback
1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, shall not be handed over to GERAN or UTRAN as part of CS
fallback but be preserved within E-UTRAN system.

EPS Bearer identity value 6 (octet 3, bit 7)

0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to GERAN or UTRAN as part of CS fallback
1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, shall not be handed over to GERAN or UTRAN as part of CS
fallback but be preserved within E-UTRAN system.

EPS Bearer identity value 5 (octet 3, bit 6)

0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to GERAN or UTRAN as part of CS fallback
1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, shall not be handed over to GERAN or UTRAN as part of CS
fallback but be preserved within E-UTRAN system.

EPS Bearer identity value 15 (octet 4, bit 8)

0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to GERAN or UTRAN as part of CS fallback
1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, shall not be handed over to GERAN or UTRAN as part of CS
fallback but be preserved within E-UTRAN system.

EPS Bearer identity value 14 (octet 4, bit 7)

0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to GERAN or UTRAN as part of CS fallback
1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, shall not be handed over to GERAN or UTRAN as part of CS
fallback but be preserved within E-UTRAN system.

EPS Bearer identity value 13 (octet 4, bit 6)

0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to GERAN or UTRAN as part of CS fallback
1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, shall not be handed over to GERAN or UTRAN as part of CS
fallback but be preserved within E-UTRAN system.

EPS Bearer identity value 12 (octet 4, bit 5)

0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to GERAN or UTRAN as part of CS fallback
1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, shall not be handed over to GERAN or UTRAN as part of CS
fallback but be preserved within E-UTRAN system.

EPS Bearer identity value 11 (octet 4, bit 4)

0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to GERAN or UTRAN as part of CS fallback
1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, shall not be handed over to GERAN or UTRAN as part of CS
fallback but be preserved within E-UTRAN system.

EPS Bearer identity value 10 (octet 4, bit 3)

0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to GERAN or UTRAN as part of CS fallback
1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, shall not be handed over to GERAN or UTRAN as part of CS
fallback but be preserved within E-UTRAN system.

EPS Bearer identity value 9 (octet 4, bit 2)

0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to GERAN or UTRAN as part of CS fallback
1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, shall not be handed over to GERAN or UTRAN as part of CS
fallback but be preserved within E-UTRAN system.

EPS Bearer identity value 8 (octet 4, bit 1)

0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to GERAN or UTRAN as part of CS fallback
1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, shall not be handed over to GERAN or UTRAN as part of CS
fallback but be preserved within E-UTRAN system.

[0272] The followings standard changes pertain to han-
dover command modifications to carry out the foregoing.
[0273] [3GPP RS 36.331]5.4.3.3 Reception of the Mobili-
tyFromEUTRACommand by the UE

[0274] The UE shall be able to receive a Mobility-
FromEUTRACommand message and perform a cell change
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order to GERAN, even if no prior UE measurements have
been performed on the target cell.

[0275] The UE shall:
[0276] 1> stop timer T310, if running;
[0277] 1> if the MobilityFromEUTRACommand message

includes the purpose set to handover:

[0278] 2> if the targetRAT-Type is set to utra or germ:
[0279] 3> consider inter-RAT mobility as initiated towards
the RAT indicated by the targetRAT-Type included in the
MobilityfromEUTRACommand message;

[0280] 3> forward the nas-SecurityParamFromEUTRA to
the upper layers;

[0281] 3> access the target cell indicated in the inter-RAT
message in accordance with the specifications of the target
RAT;

[0282] 3> if the targetRAT-Type is set to germ:

[0283] 4> use the contents of systemInformation, if pro-
vided for PS Handover, as the system information to begin
access on the target GERAN cell;

[0284] NOTE 1: If there are DRBs for which no radio
bearers are established in the target RAT as indicated in the
targetR AT-MessageContainer in the message, the E-UTRA
RRC part of the UE does not indicate the release of the
concerned DRBs to the upper layers. Upper layers may derive
which bearers are not established from information received
from the AS of the target RAT.

[0285] NOTE 2: In case of SR-VCC, the DRB to be
replaced is specified in [61].

[0286] 2> else if the targetRAT-Type is set to cdma2000-
1XRTT or ¢dma2000-HRPD:

[0287] 3> forward the targetRAT-Type and the targetR AT-
MessageContainer to the CDMA2000 upper layers for the
UE to access the cell(s) indicated in the inter-R AT message in
accordance with the specifications of the CDMA2000 target-
RAT;

[0288] 2> forward the preservedBearerList, if included, to
the upper layers:

[0289] 1>elseifthe MobilityFromEUTR ACommand mes-
sage includes the purpose set to cellChangeOrder:

[0290] 2> start timer T304 with the timer value set to t304,
as included in the MobilityFromEUTR ACommand message;
[0291] 2> if the targetRAT-Type is set to geran:

[0292] 3> if networkControlOrder is included in the
MobilityFromEUTR ACommand message:

[0293] 4> apply the value as specified in TS 44.060 [36];
[0294] 3> else:
[0295] 4> acquire networkControlOrder and apply the

value as specified in TS 44.060 [36];

[0296] 3> use the contents of systemInformation, if pro-
vided, as the system information to begin access on the target
GERAN cell;

[0297] NOTE 3: The systemInformation is constructed in
the same way as in 2G to 2G NACC, i.e. the PSI messages are
encoded as such, whereas the S1 messages exclude 2 octets of
headers, see TS 44.060[36],

[0298] 2> establish the connection to the target cell indi-
cated in the CellChangeOrder;

[0299] NOTE 4: The criteria for success or failure of the
cell change order to GERAN are specified in TS 44.060[36].
[0300] 1> if the MobilityFromEUTRACommand message
includes the purpose set to c-CSFB:

[0301] 2> if messageContCDMA2000-1XRTT is present:
[0302] 3> forward the messageContCDMA2000-1XRTT
to the CDMA2000 upper layers for the UE to access the
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cell(s) indicated in the inter-R AT message in accordance with
the specification of the target RAT;

[0303] 2> if mobilityCDMA2000-HRPD is present and is
set to handover:
[0304] 3> forward the messageContCDMA2000-HRPD to

the CDMA2000 upper layers for the UE to access the cell(s)
indicated in the inter-RAT message in accordance with the
specification of the target RAT;

[0305] 2> if mobilityCDMA2000-HRPD is present and is
set to redirection:

[0306] 3> forward the redirectedCarrierInfoCDMA2000-
HRPD to the CDMA2000 upper layers;

[0307] NOTE 5: When the CDMA2000 upper layers in the
UE receive both the messageContCDMA2000-1XRTT and
messageContCDMA2000-HRPD the UE performs concur-
rent access to both CDMA2000 1xRTT and CDMA2000
HRPD RAT.

[0308] Modification of the MobilityFromEUTRACom-
mand
[0309] In one example, the MobilityFromEUTRACom-

mand message of 3GPP RS 36.311 may be modified to
include a preservedBearersList. The preservedBearerslist
may be a bitmap field representing the EPS Bearers that are
preserved from handover to the target RAT. The leading bit of
the bitmap corresponds to EPS Bearer Idenitity O, the next bit
to EPS Bearer Identity 1, and so on. The value of the bit is set
to “1” if the EPS Bearer Context is preserved from handover
to the target RAT, and set to “0” is the EPS Bearer Context is
not presevered from handover to the target RAT.

[0310] In another example, the preservedBearersList may
be defined as within 24.301 thus avoiding 36.331 including
concepts such as ‘EPS Bearer Contexts preserved from han-
dover to the target RAT’. Within 36.331 thepreservedBearer-
sList would simply be a 2 octet field that is carried transpar-
ently by the access stratum.

[0311] Bearer Information Provided in PCO

[0312] The following modifications and additions may be
carried out to describe how the PCO may carry bearer infor-
mation. In one example, 3GPP TS 24.008 may be modified to
include a protocol configuration options information element
as follows:

Configuration protocol (octet 3)

[0313] Bits

[0314] 00 O PPP for use with IP PDP type or IP PDN type
(see 3GPP TS 24.301 [120])

[0315] All other values are interpreted as PPP in this ver-
sion of the protocol.

[0316] After octet 3, i.e. from octet 4 to octet z, two logical
lists are defined:

[0317] the Configuration protocol options list (octets 4 to
w), and
[0318] the Additional parameters list (octets w+1 to z).

Configuration protoco options list (octets 4 to w)
[0319] The configuration protocol options list contains a
variable number of logical units, they may occur in an arbi-
trary order within the configuration protocol options list.
Each unit is of variable length and consists of a:

[0320] protocol identifier (2 octets);

[0321] thelength ofthe protocol identifier contents ofthe

unit (1 octet); and

[0322] the protocol identifier contents itself (n octets),
[0323] The protocol identifier field contains the hexadeci-
mal coding of the configuration protocol identifier. Bit 8 of
the first octet of the protocol identifier field contains the most



US 2015/0282029 Al

significant bit and bit 1 of the second octet of the protocol
identifier field contains the least significant bit.

[0324] If the configuration protocol options list contains a
protocol identifier that is not supported by the receiving entity
the corresponding unit shall be discarded.

[0325] The length of the protocol identifier contents field
contains the binary coded representation of the length of the
protocol identifier contents field of a unit. The first bit in
transmission order is the most significant bit.

[0326] The protocol identifier contents field of each unit
contains information specific to the configuration protocol
specified by the protocol identifier.

[0327] At least the following protocol identifiers (as
defined in RFC 3232 [103]) shall be supported in this version
of the protocol:

[0328] CO021H (LCP);
[0329] CO023H (PAP),
[0330] C223H (CHAP); and
[0331] 8021H (IPCP).
[0332] The support of other protocol identifiers is imple-

mentation dependent and outside the scope of the present
document.

[0333] The protocol identifier contents field of each unit
corresponds to a “Packet” as defined in RFC 1661 [102] that
is stripped off the “Protocol” and the “Padding” octets.
[0334] The detailed coding of the protocol identifier con-
tents field is specified in the RFC that is associated with the
protocol identifier of that unit.

Additional parameters list (octets w+1 to z)

[0335] The additional parameters list is included when spe-
cial parameters and/or requests (associated with a PDP con-
text) need to be transferred between the MS and the network.
These parameters and/or requests are not related to a specific
configuration protocol (e.g. PPP), and therefore are not
encoded as the “Packets” contained in the configuration pro-
tocol options list.

[0336] The additional parameters list contains a list of spe-
cial parameters, each one in a separate container. The type of
parameter carried in a container is identified by a specific
container identifier. In this version of the protocol, the fol-
lowing container identifiers are specified:

[0337] MS to network direction:
[0338] 0001H (P-CSCF IPv6 Address Request);
[0339] 0002H (IM CN Subsystem Signaling Flag);
[0340] 0003H (DNS Server IPv6 Address Request)
[0341] 0004H (Not Supported)
[0342] O0005H (MS Support of Network Requested

Bearer Control indicator);

[0343] O0006H (Reserved)

[0344] 0007H (DSMIPv6 Home Agent Address
Request;

[0345] 0008H (DSMIPv6 Home Network Prefix
Request);

[0346] O0009H (DSMIPv6 IPv4 Home Agent Address
Request);

[0347] OO00AH (IP address allocation via NAS signal-
ling)

[0348] O00BH (IPv4 address allocation via DHCPv4);

[0349] O000CH (P-CSCF IPv4 Address Request);

[0350] O00DH (DNS Server IPv4 Address Request);

[0351] OOOEH (MSISDN Request);

[0352] O00FH (IFOM-Support-Request);

[0353] 0010H (IPv4 Link MTU Request); and

Oct. 1, 2015

[0354] 0011H (Bearer CSFB PS HO Preference MS);
and

[0355] FFOOH to FFFFH reserved fhr operator specific
use.

Network to MS direction:

[0356] O0001H (P-CSCF IPv6 Address);

[0357] O0002H (IM CN Subsystem Signaling Flag);
[0358] O003H (DNS Server [Pv6 Address);

[0359] 0004H (Policy Control rejection code);

[0360] O005H (Selected Bearer Control Mode;

[0361] O006H (Reserved);

[0362] O0007H (DSMIPv6 Home Agent Address);
[0363] O0008H (DSMIPv6 Home Network Prefix);
[0364] O009H (DSMIPv6 IPv4 Home Agent Address);
[0365] O00AH Reserved);

[0366] OO0OBH (Reserved);

[0367] OO0OCH (P-CSCF IPv4 Address);

[0368] O00DH (DNS Server [Pv4 Address);

[0369] OOOEH (MSISDN);

[0370] OO0OFH (IFOM-Support);

[0371] O0010H (IPv4 Link MTU);

[0372] O0011H (Bearer CSFB PS HO Preference Net-

work); and

[0373] FFOOH to FFFFH reserved for operator specific
use.
[0374] Ifthe additional parameters list contains a container

identifier that is not supported by the receiving entity the
corresponding unit shall be discarded.

[0375] The container identifier field is encoded as the pro-
tocol identifier field and the length of container identifier
contents field is encoded as the length of the protocol identi-
fier contents field.

[0376] When the container identifier indicates P-CSCF
IPv6 Address Request, DNS Server IPv6 Address Request, or
MSISDN Request, the container identifier contents field is
empty and the length of container identifier contents indicates
alength equal to zero. If the container identifier contents field
is not empty, it shall be ignored.

[0377] When the container identifier indicates IM CN Sub-
system Signaling Flag (see 3GPP TS 24.229 [95]), the con-
tainer identifier contents field is empty and the length of
container identifier contents indicates a length equal to zero.
If'the container identifier contents field is not empty, it shall be
ignored. In Network to MS direction this information may be
used by the MS to indicate to the user whether the requested
dedicated signalling PDP context was successfully estab-
lished.

[0378] When the container identifier indicates P-CSCF
IPv6 Address, the container identifier contents field contains
one IPv6 address corresponding to a P-CSCF address (see
3GPP TS 24.229 [95]). This IPv6 address is encoded as an
128-bit address according to RFC 3513 [99]. When there is
need to include more than one P-CSCF address, then more
logical units with container identifier indicating P-CSCF
Address are used.

[0379] When the container identifier indicates DNS Server
IPv6 Address, the container identifier contents field contains
one IPv6 DNS server address (see 3GPP TS 27.060 [36a]).
This IPv6 address is encoded as an 128-bit address according
to RFC 3513 [99]. When there is need to include more than
one DNS server address, then more logical units with con-
tainer identifier indicating DNS Server Address are used.
[0380] When the container identifier indicates Policy Con-
trol rejection code, the container identifier contents field con-



US 2015/0282029 Al

tains a Go interface related cause code from the GGSN to the
MS (see 3GPP TS 29.207 [100]). The length of container
identifier contents indicates a length equal to one. If the
container identifier contents field is empty or its actual length
is greater than one octect, then it shall be ignored by the
receiver.

[0381] When the container identifier indicates MS Support
of Network Requested Bearer Control indicator, the container
identifier contents field is empty and the length of container
identifier contents indicates a length equal to zero. If the
container identifier contents field is not empty, it shall be
ignored.

[0382] When the container indicates Selected Bearer Con-
trol Mode, the container identifier contents field contains the
selected bearer control mode, where ‘O1H’ indicates that
‘MS only’ mode has been selected and ‘02H’ indicates that
‘MS/NW’ mode has been selected. The length of container
identifier contents indicates a length equal to one. If the
container identifier contents field is empty or its actual length
is greater than one octect, then it shall be ignored by the
receiver.

[0383] When the container identifier indicates DSMIPv6
Home Agent Address Request, the container identifier con-
tents field is empty and the length of container identifier
contents indicates a length equal to zero. If the container
identifier contents field is not empty, it shall be ignored.
[0384] When the container identifier indicates DSMIPv6
Home Network Prefix Request, the container identifier con-
tents field is empty and the length of container identifier
contents indicates a length equal to zero. If the container
identifier contents field is not empty, it shall be ignored.
[0385] When the container identifier indicates DSMIPv6
IPv4 Home Agent Address Request, the container identifer
contents field is empty and the length of container identifier
contents indicates a length equal to zero. If the container
identifier contents field is not empty, it shall be ignored.
[0386] When the container identifier indicates DSMIPv6
Home Agent Address, the container identifier contents field
contains one [Pv6 address corresponding to a DSMIPv6 HA
address (see 3GPP TS 24.303 [124] and 3GPP TS 24.327
[125]). This IPv6 address is encoded as an 128-bit address
accordingto IETF RFC 3513 [99].

[0387] When the container identifier indicates DSMIPv6
Home Network Prefix, the container identifier contents field
contains one IPv6 Home Network Prefix (see 3GPP TS
24.303 [124] and 3GPP TS 24.327 [125]). This IPv6 prefix is
encoded as an IPv6 address according to RFC 3513 [99]
followed by 8 bits which specifies the prefix length.

[0388] When the container identifier indicates DSMIPv6
IPv4 Home Agent Address, the container identifier contents
field contains one IPv4 address corresponding to a DSMIPv6
IPv4 Home Agent address (see 3GPP TS 24.303 [124] and
3GPP TS 24.327 [125)).

[0389] When the container identifier indicates P-CSCF
IPv4 Address Request, the container identifier contents field
is empty and the length of container identifier contents indi-
cates alength equal to zero. If the container identifier contents
field is not empty, it shall be ignored.

[0390] When the container identifier indicates DNS Server
IPv4 Address Request, the container identifier contents field
is empty and the length of container identifier contents indi-
cates alength equal to zero. If the container identifier contents
field is not empty, it shall be ignored.

Oct. 1, 2015

[0391] When the container identifier indicates P-CSCF
IPv4 address, the container identifier contents field contains
one IPv4 address corresponding to the P-CSCF address to be
used.

[0392] When the container identifier indicates DNS Server
IPv-4 Address, the container identifier contents field contains
one IPv4 address corresponding to the DNS server address to
be used. P-CSCF IPv4 Address Request, P-CSCF IPv4
Address, DNS Server [Pv4 Address Request and DNS Server
IPv4 Address are applicable only in S1-S mode.

[0393] When the container identifier indicates IP address
allocation via NAS signalling, the container identifier con-
tents field is empty and the length of container identifier
contents indicates a length equal to zero. If the container
identifier contents field is not empty, it shall be ignored.
[0394] When the container identifier indicates IP address
allocation via DHCPv4, the container identifier contents field
is empty and the length of container identifier contents indi-
cates alength equal to zero. If the container identifier contents
field is not empty, it shall be ignored.

[0395] When the container identifier indicates MSISDN,
the container identifier contents field contains the MSISDN
(see 3GPP TS 15 23.003 [10]) assigned to the MS. Use of the
MSISDN provided is defined in subclausc 6.4.

[0396] When the container identifier indicates I[FOM Sup-
port Request (see 3GPP TS 24.303 [124] and 3GPP TS
24.327 [125]), the container identifier contents field is empty
and the length of container identifier contents indicates a
length equal to zero. Ifthe container identifier contents field is
not empty, it shall be ignored.

[0397] When the container identifier indicates I[FOM Sup-
port, the container identifier contents field is empty and the
length of container identifier contents indicates a length equal
to zero. If the container identifier contents field is not empty,
it shall be ignored. This information indicates that the Flonie
Agent supports [IFOM.

[0398] When the container identifier indicates IPv4 Link
MTU Request, the container identifier contents field is empty
and the length of container identifier contents indicates a
length equal to zero. Ifthe container identifier contents field is
not empty, it shall be ignored.

[0399] When the container identifier indicates IPv4 Link
MTU, the length of container identifier contents indicates a
length equal to two. The container identifier contents field
contains the binary coded representation of the IPv4 link
MTU size in octets. Bit 8 of the first octet of the container
identifier contents field contains the most significant bit and
bit 1 of the second octet of the container identifier contents
field contains the least significant bit. If the length of con-
tainer identifier contents is different from two octets, then it
shall he ignored by the receiver.

[0400] When the container identifier indicates Bearer
CSFB PS HO Preference MS, the container identifier con-
tents field is encoded as described in FIG. A. B. C. D. 1 and
Table A.B.C.D. 1. Bearer CSFB PS HO Preference Network.
When the container identifier indicates Bearer CSFB PS HO
Preference Network, the container identifier contents field is
encoded as described in FIG. A. B.C. D. 1 and Table A. B. C.
D. 1.

[0401] When the container identifier indicates operator
specific use, the Container contents starts with MCC and
MNC of the operator providing the relevant application and
can be followed by further apphcation specific information.



US 2015/0282029 Al

The coding of MCC and MNC is as in octet 2 to 4 of the
Location Area Identification information element in sub-
clause 10. 5. 1. 3.

[0402] NOTE 1: The additional parameters list and the
configuration protocol options list are logically separated
since they carry different type of infomation. The beginning
of the additional parameters list is marked by a logical unit,
which has an identifier (i.e. the first two octets) equal to a
container identifier (i.e. it is not a protocol identifier).

[0403] FIG. 23 shows an example preserved EPS Bearers
indication information element table. Table A.B.C.D.1 [be-
low] may be added to the specification to provide the follow-
ing description of the bits in the information element of FIG.
23.

TABLEAB.CD.1

Bit 1 to 5 of octet 3 are spare and shall be coded as zero
EPS Bearer identity value 7 (octet 3, bit 8)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 6 (octet 3, bit 7)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 5 (octet 3, bit 6)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 15 (octet 4, bit 8)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 14 (octet 4, bit 7)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 13 (octet 4, bit 6)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 12 (octet 4, bit 5)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 11 (octet 4, bit 4)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 10 (octet 4, bit 3)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 9 (octet 4, bit 2)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 8 (octet 4, bit 1)

0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in 3GPP access

1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access
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[0404] In one example, standard 3GPP TS 29.060 may be
modified as shown below to facilitate to the MME to Core
Network interaction described above.

[0405] [3GPP TS 29.060]6.1 Extension Headers
[0406] 6.1.2 Suspend Request
[0407] This extension header is transmitted at inter-SGSN

handover, when a DTM capable MS has an ongoing circuit
call and it moves to a cell that does not support DTM, under
the domain of a new 2G SGSN. This extension header is
transmitted also when the MME needs to indicate to the
S-GW that certain EPS bearers need to be preserved from
handover to the target system during a PS handover for
MO/MT CSFB services, as defined in 3GPP TS 23.272.
When the new SGSN receives a “SUSPEND” message from
the BSS, it sends a SGSN context request with this additional
extension header to the old SGSN. When the MME receives
an indication the UE that EPS bearers need to be preserved
from handover to the target system, it sends a SGSN context
request with this additional header to the S-GW and shall
include the Preserved EPS Bearer extension header described
in subclause 6.1.6. When the S-GW receives a SGSN context
request with this additional extension header and with the
Preserved EPS Bearer extension header described in sub-
clause 6.1.3. the S-GW sends a SGSN context request to the
PDN GW with this additional header to the S-GW and shall
include the Preserved EPS Bearer extension header
described. The old SGSN/P-GW/S-GW shall reply with a
SGSN context response, including the Extension Header
described in subclause 6.1.3. The SGSN Context Request
message shall not be handled other than for the case of imple-
menting the Suspend functionality as described in 3GPP TS
23.060 [4]. The “SGSN context request” message shall not
include the “IMSI”, “packet-TMSI” and “MS validated” IEs.
[0408] 6.1.3 Suspend Response

[0409] When a SGSN receives a SGSN Context Request
with the extension header “Suspend Request” described in
subclause 6.1.2, it shall perform the actions specified in 3GPP
TS 23.060 [4] and it shall return a SGSN Context Response
with this extension header included. When a S-GW or PDN
GW receives a SGSN Context Request with the extension
header “Suspend Request” described in subclause 6.1.2 and
the Preserved EPS Bearer extension header described in sub-
clause 6.1.3, it shall perform the actions specified in 3GPP TS
23.272 and it shall return a SGSN Context Response with this
extension header included. The SGSN Context Response
message shall not be handled other than for the purpose of
implementing the Suspend functionality as described in
3GPP TS 23.060 [4]. The “SGSN context response” shall not
include the “IMSI”, “Radio priority SMS”, “Radio priority”,
“packet flow ID”, “MM context”, “PDP context” and “SGSN
Address for control plane” IEs.

[0410] In one example a table, such as the table shown in
FIG. 24, may be added to the standard to show preserved EPS
bearers indication extension headers, which are described
below in conjunction with text that would be added to the
standard. The definitions of the headers are shown in Table
6.1.6/1 [below].

[0411] 6.1.6 Preserved EPS Bearers Indication

[0412] This extension header shall be included by an MME
in all SGSN context request messages containing the Suspend
Request extension header ifthe MME MME needs to indicate
to the S-GW that certain EPS bearers need to be preserved
from handover to the target system during a PS handover for
MO/MT CSFB services, as defined in 3GPP TS 23.272, or
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when the MME receives an indication from the UE that EPS
bearers need to be reserved from handover to the target sys-
tem. The MME shall include in this extension header the EPS
bearer identities received by the UE. This extension header
shall be included by an S-GW in all SGSN context request
messages containing the Suspend Request extension header if
the S-GW received an SGSN context request message con-
taining the Suspend Request extension header and the Pre-
served EPS Bearers extension header.

TABLE 6.1.6/1

Preserved EPS Bearers Indication Extension Header

EBI(x) shall be coded as follows:

EBI(0)-EBI(4):

Bits 0 to 4 of octet 3 are spare and shall be coded as zero.
EBI(5)-EBI(15):

0 indicates that the corresponding EPS hearer context can be

handed over to GERAN/UTRAN and can be deactivated by the MME
upon triggering the handover to GERAN/UTRAN for CSFB.

1 indicates that the corresponding EPS bearer context shall

not be handed over to GERAN/UTRAN and shall be from handover
to the target system by the MME.

[0413] Differentiating RAT Preferences

[0414] To facilitate the identification of RAT preferences
for use with CSFB, the following standardization changes
may be made, with reference to FIG. 25.

[0415] 9.9.x.v CSFB PS HO Reference

[0416] The purpose of the CSFB PS HO preference infor-
mation element is to indicate the PS HO preference in CSFB
of each EPS bearer context that can be identified by an EPS
bearer identity. The CSFB PS HO preferences information
element is coded as shown in FIG. 9.9.x.y.z [FIG. 25] and
table 9.9.x.y.z [below]. The CSFB PS HO preference infor-
mation element is a type 4 information element with 4 octets
length.

[0417] A table may also be added to the standard to specify
characteristics of the information element as provided below.

TABLE 9.9x.y.z

CSFB PS HO preference information element

Bit 1 to 8 of octet 3 and bit 1 and 2 of octet 4 are spare and
shall be coded as zero

EPS Bearer identity value 7 (octet 4, bit 8 and 7)

0 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN or UTRAN access
0 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN access

1 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in UTRAN access

1 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 6 (octet 4, bit 6 and 5)

0 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN or UTRAN access
0 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN access

1 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in UTRAN access

1 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 5 (octet 4, bit 4 and 3)

0 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN or UTRAN access
0 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN access

1 0 Preference is to keep corresponding EPS bearer, indicated

TABLE 9.9 x.y.z-continued

CSFB PS HO preference information element

by the EPS bearer identity value, in UTRAN access

1 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 11 (octet 5, bit 8 and 7)

0 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN or UTRAN access
0 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN access

1 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in UTRAN access

1 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 10 (octet 5, bit 6 and 5)

0 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN or UTRAN access
0 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN access

1 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in UTRAN access

1 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 9 (octet 5, bit 4 and 3)

0 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN or UTRAN access
0 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN access

1 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in UTRAN access

1 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 8 (octet 5, bit 2 and 1)

0 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN or UTRAN access
0 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN access

1 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in UTRAN access

1 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 15 (octet 6, bit 8 and 7)

0 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN or UTRAN access
0 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN access

1 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in UTRAN access

1 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 14 (octet 6, bit 6 and 5)

0 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN or UTRAN access
0 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN access

1 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in UTRAN access

1 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 13(octet 6, bit 4 and 3)

0 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN or UTRAN access
0 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN access

1 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in UTRAN access

1 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in non-3GPP access

EPS Bearer identity value 12 (octet 6, bit 2 and 1)

0 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN or UTRAN access
0 1 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in GERAN access

1 0 Preference is to keep corresponding EPS bearer, indicated
by the EPS bearer identity value, in UTRAN access
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TABLE 9.9 x.y.z-continued TABLE 9.9.X.Y.1-continued
CSFB PS HO preference information element Preserved EPS Bearers indication information element
1 1 Preference is to keep corresponding EPS bearer, indicated value, can be handed over to GERAN but not UTRAN as part of CS
by the EPSbearer identity value, in non-3GPP access. fallback

1 0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to UTRAN but not GERAN as part of CS

[0418] 9.9.X.Y Preserved EPS Bearers fallback ) o o

. 1 1 Corresponding EPS bearer, indicated by the EPS bearer identity
[0419] The purpose of the Preserved EPS Bearers informa- value, shall not be handed over to GERAN or UTRAN as part of CS
tion element is to indicate which EPS bearer contexts that fallback but be preserved within E-UTRAN system

should not be handed over to GERAN or UTRAN and should g%SCBemr idzl,mtyE‘;aSm; i (OCFetd?’ k;it d4bangl3)EPS bearer identity
. orresponding earer, indicated by the earer identi
not be deactivated by the MME. The Preserved EPS Bearers value, can be handed over to GERAN or UTRAN as part of CS fallback

information element is coded as shown in FIG. 9.9.X.Y.1 0 1 Corresponding EPS bearer, indicated by the EPS bearer identity
[FIG. 26] and table 9.9.X.Y.1 [below]. The Preserved EPS value, can be handed over to GERAN but not UTRAN as part of CS

3 : : H : fallback
B.earers information element is a type 4 information element 1 0 Corresponding EPS bearer, indicated by the EPS bearer identity
with 4 octets length' value, can be handed over to UTRAN but not GERAN as part of CS
fallback
TABLE 99.X.Y.1 1 1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, shall not be handed over to GERAN or UTRAN as part of CS
Preserved EPS Bearers indication information element fallback but be preserved within E-UTRAN system
EPS Bearer identity value 8 (octet 5, bit 2 and 1)
Bit 1 to 8 of octet 3 and bit 1 and 2 of octet 4 are spare and 0 0 Corresponding EPS bearer, indicated by the EPS bearer identity
shall be coded as zero value, can be handed over to GERAN or UTRAN as part of CS fallback
EPS Bearer identity value 7 (octet 4, bit 8 and 7) 0 1 Corresponding EPS bearer, indicated by the EPS bearer identity
0 0 Corresponding EPS bearer, indicated by the EPS bearer identity value, can be handed over to GERAN but not UTRAN as part of CS
value, can be handed over to GERAN or UTRAN as part of CS fallback fallback
0 1 Corresponding EPS bearer, indicated by the EPS bearer identity 1 0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to GERAN but not UTRAN as part of CS value, can be handed over to UTRAN but not GERAN as part of CS
fallback fallback
1 0 Corresponding EPS bearer, indicated by the EPS bearer identity 11 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to UTRAN but not GERAN as part of CS value, shall not be handed over to GERAN or UTRAN as part of CS
fallback fallback but be preserved within E-UTRAN system
1 1 Corresponding EPS bearer, indicated by the EPS bearer identity EPS Bearer identity value 15 (octet 6, bit 8 and 7)
value, shall not be handed over to GERAN or UTRAN as part of CS 0 0 Corresponding EPS bearer, indicated by the EPS bearer identity
fallback but be preserved within E-UTRAN system value, can be handed over to GERAN or UTRAN as part of CS fallback
EPS Bearer identity value 6 (octet 4, bit 6 and 3) 0 1 Corresponding EPS bearer, indicated by the EPS bearer identity
0 0 Corresponding EPS bearer, indicated by the EPS bearer identity value, can be handed over to GERAN but not UTRAN as part of CS
value, can be handed over to GERAN or UTRAN as part of CS fallback fallback
0 1 Corresponding EPS bearer, indicated by the EPS bearer identity 1 0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to GERAN but not UTRAN as part of CS value, can be handed over to UTRAN but not GERAN as part of CS
fallback fallback
1 0 Corresponding EPS bearer, indicated by the EPS bearer identity 1 1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to UTRAN but not GERAN as part of CS value, shall not be handed over to GERAN or UTRAN as part of CS
fallback fallback but be preserved within E-UTRAN system
1 1 Corresponding EPS bearer, indicated by the EPS bearer identity EPS Bearer identity value 14 (octet 6, bit 6 and 5)
value, shall not be handed over to GERAN or UTRAN as part of CS 0 0 Corresponding EPS bearer, indicated by the EPS bearer identity
fallback but be preserved within E-UTRAN system value, can be handed over to GERAN or UTRAN as part of CS fallback
EPS Bearer identity value 5 (octet 4, bit 4 and 3) 0 1 Corresponding EPS bearer, indicated by the EPS bearer identity
0 0 Corresponding EPS bearer, indicated by the EPS bearer identity value, can be handed over to GERAN but not UTRAN as part of CS
value, can be handed over to GERAN or UTRAN as part of CS fallback fallback
0 1 Corresponding EPS bearer, indicated by the EPS bearer identity 1 0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to GERAN but not UTRAN as part of CS value, can be handed over to UTRAN but not GERAN as part of CS
fallback fallback
1 0 Corresponding EPS bearer, indicated by the EPS bearer identity 11 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to UTRAN but not GERAN as part of CS value, shall not be handed over to GERAN or UTRAN as part of CS
fallback fallback but be preserved within E-UTRAN system
1 1 Corresponding EPS bearer, indicated by the EPS bearer identity EPS Bearer identity value 13(octet 6, bit 4 and 3)
value, shall not be handed over to GERAN or UTRAN as part of CS 0 0 Corresponding EPS bearer, indicated by the EPS bearer identity
fallback but be preserved within E-UTRAN system value, can be handed over to GERAN or UTRAN as part of CS fallback
EPS Bearer identity value 11 (octet 5, bit 8 and 7) 0 1 Corresponding EPS bearer, indicated by the EPS bearer identity
0 0 Corresponding EPS bearer, indicated by the EPS bearer identity value, can be handed over to GERAN but not UTRAN as part of CS
value, can be handed over to GERAN or UTRAN as part of CS fallback fallback
0 1 Corresponding EPS bearer, indicated by the EPS bearer identity 1 0 Corresponding EPS bearer, indicated by the EPS bearer identity
}/;lll;e’ T:m be handed over to GERAN but not UTRAN as part of CS value, can be handed over to UTRAN but not GERAN as part of CS
ac

fallback
1 1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, shall not be handed over to GERAN or UTRAN as part of CS

1 0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to UTRAN but not GERAN as part of CS

fallback

1 1 Corresponding EPS bearer, indicated by the EPS bearer identity fallback but .be preserv ed within E'UTR.AN system

value, shall not be handed over to GERAN or UTRAN as part of CS EPS Bearer identity value 12 (octet 6, bit 2 and 1)

fallback but be preserved within E-UTRAN system 0 0 Corresponding EPS bearer, indicated by the EPS bearer identity
EPS Bearer identity value 10 (octet 5, bit 6 and 5) value, can be handed over to GERAN or UTRAN as part of CS fallback
0 0 Corresponding EPS bearer, indicated by the EPS bearer identity 0 1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to GERAN or UTRAN as part of CS fallback value, can be handed over to GERAN but not UTRAN as part of CS

0 1 Corresponding EPS bearer, indicated by the EPS bearer identity fallback
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TABLE 9.9.X.Y.1-continued

Preserved EPS Bearers indication information element

1 0 Corresponding EPS bearer, indicated by the EPS bearer identity
value, can be handed over to UTRAN but not GERAN as part of CS
fallback

1 1 Corresponding EPS bearer, indicated by the EPS bearer identity
value, shall not be handed over to GERAN or UTRAN as part of CS
fallback but be preserved within E-UTRAN system

[0420] 6.6.2 Modifications to ANDSF Policies

[0421] The ANDSF management object for the priority of
the radio access technology, as described in the background
information in section 2.4.1, is the Access Technology leaf. A
modification is provided to add such leaf.

[0422] [3GPP TS 24.312]5.4.6 <X>./Policy/<X>/Priori-
tized Access/<X>/AccessTechnology

[0423] The AccessTechnology leaf indicates a prioritized
access technology,

[0424] Occurrence: One

[0425] Format: int

[0426] Access Types: Get, Replace

[0427] Values: <Access technology>

[0428] Possible values for the Access technology are speci-

fied in table 5.4.6.1

TABLE 5.4.6.1

Possible values for the AccessTechnology leaf

Value Description
0 Reserved

1 3GPP

3 WLAN

4 WIMAX

5 GERAN

6 UTRAN
7-255 Reserved

[0429] Ifthe value is “1”, the UE shall consider any 3GPP
access technology as prioritized. If the value is “5”, the UE
shall consider GERAN as prioritized. If the value is “6”, the
UE shall consider UTRAN as prioritized.

[0430] To implement the foregoing wherein there is a modi-
fication of indication of which bearers the UE wants to pre-
serve based on WLAN availability, the following changes
may be made.

[0431] TS 24.301 5.6.1.5 Service Request Procedure not
Accepted by the Network

[0432] If the service request cannot be accepted, the net-
work shall return a SERVICE REJECT message to the UE
including an appropriate EMM cause value.

[0433] The MME may be configured to perform MME-
based access control for mobile originating CS fallback calls
for a certain area A by rejecting related service request with
EMM cause #39 “CS service temporarily not available”.
[0434] NOTE 1: Dependent on implementation and opera-
tor configuration the area A can be configured with the granu-
larity of an MME area, tracking area or eNodeB service area.
[0435] The MME may further be configured for a certain
area A' to exempt service requests for mobile originating CS
fallback calls from this MME-based access control, if:
[0436] the service request is initiated in EMM-IDLE mode;
and
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[0437] the UE indicated support of eNodeB-based access
control for mobile originating CS fallback calls during an
attach or tracking area updating procedure.

[0438] NOTE 2: The operator can use this second option
when the eNodeBs inarea A' are supporting the eNodeBbased
access control for CS fallback calls. The area A' can be part of
area A or the whole area A. It is the responsibility of the
operator to coordinate the activation of MME-based access
control and eNodeB-based access control for mobile origi-
nating CS fallback calls.

[0439] When the EMM cause value is #39 “CS service
temporarily not available”, the MME shall include a value for
timer T3442 in the SERVICE REJECT message. If a mobile
terminating CS fallback call is aborted by the network during
call establishment as specified in 3GPP TS 29.118 [16A], the
MME shall include the EMM cause value #39 “CS service
temporarily not available” and set the value of timer T3442 to
Zero.

[0440] If a service request is received from a UE with a
LIPA PDN connection, and if:

[0441] a GW Transport Layer Address IE value identifying
a L-GW is provided by the lower layer together with the
service request, and the P-GW address included in the EPS
bearer context of the LIPA PDN connection is different from
the provided GW Transport Layer Address IE value (see
3GPP TS 36.413 [36]); or

[0442] no GW Transport Layer Address is provided
together with the service request by the lower layer,

[0443] then if the UE did not include the CSFB PS HO
Preference IE or the Preserved EPS Bearers IE in the
EXTENDED SERVICE REQUEST message, then the MME
locally deactivates all EPS bearer contexts associated with the
LIPA PDN connection, otherwise the MME locally deactives
only the EPS bearer contexts associated with the LIPA PDN
connection that are not identified/contained in the CSFB PS
HO Preference IE or the Preserved EPS Bearers IE. The
MME shall send the SERVICE REJECT message if no active
EPS bearer contexts remain for the UE. Depending on the
service request received, the MME shall include the follow-
ing EMM cause value in the SERVICE REJECT message:
[0444] if'the service request received is not due to CS fall-
back, EMM cause value #10 “implicitly detached”; or
[0445] if'the service request received is due to CS fallback,
EMM cause value #40 “no EPS bearer context activated”. If
the service request for mobile originated services is rejected
due to NAS level congestion control, the network shall set the
EMM cause value to #22 “congestion” and assign a back-off
timer T3346.

[0446] The foregoing has many advantages and benefits.
Release compatibility allows for a deterministic behavior on
the UE side, since the UE is aware of whether the MME
supports the new feature. The solution requires only changes
to NAS signalling (changes that may be needed for other
examples described herein). In a second embodiment, release
compatibility allows for a deterministic behavior on the UE
side, since the UE is aware of whether the MME supports the
new feature. The solution requires changes to the S1 interface
and to the AS to provide the new indication to the UE. How-
ever, with respect to the previous embodiment, this solution
allows the UE to know exactly what bearers the UE can hand
over to the non-3GPP access.

[0447] Explicit Bearer Indication from UE at CSFB Trig-
gering enables the UE to provide information in real-time to
the MME based on the preference, determined at the moment
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CSFB is required of which bearers should not be handed over
to GERAN/UTRAN and should instead be handed over to
non-3GPP. The UE can take benefit of real-time information
regarding the non-3GPP access connectivity and provide the
information only at CSFB triggering.

[0448] Network Triggered Handover to non-3GPP has the
advantage that there is no need for explicit indications at the
AS level between the network and the UE to inform the UE of
which bearers have indeed been preserved from handover to
the target system, since the network triggers the handover of
the bearers preserved from handover to the target system (and
only those).

[0449] Explicit Bearer Indication For Specific bearers
enables the UE to provide the information to the network on
a per-bearer level when bearers are created and modified.
However, this requires the UE to maintain the appropriate
information depending on the preferences in the UE, and
either update the preferences or indicate to the network upon
ESR whether the preferences should be used when the non-
3GPP connectivity status changes.

[0450] Indication of bearers preserved from handover to the
target system to UE in HO Command allows the UE to know
for sure what bearers can be handed over to non-3GPP with-
out requiring the UE to wait till the completion of the PS HO
that is executed as part of the CSFB procedure.

[0451] Indication of CSFB allows for delay between the
detection of the need to perform CSFB and the response
indicating which EPS bearers should be preserved from han-
dover to cellular RAT, thus delaying the triggering of CSFB.
Other advantages and benefits exist.

[0452] FIG.27isablock diagram of an example processing
system 2700 capable of implementing the apparatus and
methods disclosed herein. The processing system 2700 can
correspond to, for example, a mobile station processing plat-
form, a network element processing platform, a server, a
personal computer, a personal digital assistant (PDA), an
Internet appliance, a mobile phone, or any other type of
computing device. For example the processing system 2700
may implement the UE 102 and any component of the mobile
communication networks shown in FIG. 1 and FIG. 2.
[0453] The system 2700 of the instant example includes a
processor 2712 such as a general purpose programmable
processor, an embedded processor, a microcontroller, etc.
The processor 2712 includes a local memory 2714, and
executes coded instructions 2716 present in the local memory
2714 and/or in another memory device. The processor 2712
may execute, among other things, machine readable instruc-
tions to implement the processes represented in the drawings
described above. The processor 2712 may be any type of
processing unit, such as one or more microprocessors from
the Intel® Centrino® family of microprocessors, the Intel®
Pentium® family of microprocessors, the Intel® Itanium®
family of microprocessors, and/or the Intel® XScale® family
of processors, one or more microcontrollers from the ARM®
family of microcontrollers, the PIC® family of microcontrol-
lers, etc. Of course, other processors from other families are
also appropriate.

[0454] The processor 2712 is in communication with a
main memory including a volatile memory 2718 and a non-
volatile memory 2720 via a bus 2722. The volatile memory
2718 may be implemented by Static Random Access Memory
(SRAM), Synchronous Dynamic Random Access Memory
(SDRAM), Dynamic Random Access Memory (DRAM),
RAMBUS Dynamic Random Access Memory (RDRAM)
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and/or any other type of random access memory device. The
non-volatile memory 2720 may be implemented by flash
memory and/or any other desired type of memory device.
Access to the main memory 2718, 2720 is typically controlled
by a memory controller (not shown).

[0455] The system 2700 also includes an interface circuit
2724. The interface circuit 2724 may be implemented by any
type of interface standard, such as an Ethernet interface, a
universal serial bus (USB), and/or a third generation input/
output (3GIO) interface.

[0456] One or more input devices 2726 are connected to the
interface circuit 2724. The input device(s) 2726 permit a user
to enter data and commands into the processor 2712. The
input device(s) can be implemented by, for example, a key-
board, a mouse, a touchscreen, a track-pad, a trackball, an
isopoint and/or a voice recognition system.

[0457] One ormore output devices 2728 are also connected
to the interface circuit 2724. The output devices 2728 can be
implemented, for example, by display devices (e.g., a liquid
crystal display, a cathode ray tube display (CRT)), by a printer
and/or by speakers. The interface circuit 2724, thus, typically
includes a graphics driver card.

[0458] The interface circuit 2724 also includes a commu-
nication device such as a modern or network interface card to
facilitate exchange of data with external computers via a
network (e.g., an Ethernet connection, a digital subscriber
line (DSL), a telephone line, coaxial cable, a cellular tele-
phone system such as an EGPRS-compliant system, etc.).
[0459] In some examples, the system 1100 also includes
one or more non-transitory, computer-readable mass storage
devices 2730 for storing software and data. Examples of such
mass storage devices 2730 include floppy disk drives, hard
drive disks, compact disk drives and digital versatile disk
(DVD) drives.

[0460] As an alternative to implementing the methods and/
orapparatus described herein in a system such as the device of
FIG. 27, the methods and or apparatus described herein may
be embedded in a structure such as a processor and/or an
ASIC (application specific integrated circuit).

1-75. (canceled)
76. A method comprising:
determining a set of access technologies available to a User
Equipment (UE);
identifying a WLAN access network from said set of
access technologies;
identifying a 3GPP RAT from said set of access technolo-
gies;
prioritizing the WLAN access network type with respect to
types of 3GPP RAT; and
selecting one access technology from amongst said iden-
tified WLAN access network and said 3GPP RAT
according to the said prioritizing.
77. The method of claim 76, further comprising:
handing over user plane traffic to the selected access tech-
nology.
78. The method of claim 78, wherein the user plane traffic
is an IP flow.
79. The method of claim 78, wherein the IP flow is identi-
fied by an IP 5-tuple.
80. The method of claim 78, wherein the IP flow is identi-
fied by an APN.
81. The method of claim 77, wherein the user plane traffic
is associated with a specific APN.
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82. The method of claim 76, wherein the 3GPP RAT com-
prises E-UTRA, UTRA or GERAN.

83. The method of claim 76, wherein the UE determines the
prioritized access technology type using a prioritized list of
access technology types that are provided in an ANDSF man-
agement object.

84. The method of claim 76, wherein said handing over
occurs after recognizing a handover event that changes said
set of access technologies available to the UE.

85. The method of claim 76, wherein said prioritizing is
based on at least one of a predetermined preference or the
relative bandwidth of the said WLAN access network and
said 3GPP RAT.

86. A user equipment (UE) method comprising:

identifying a WLAN access network;

identifying a 3GPP RAT;

prioritizing said WLAN access network with respect to

said 3GPP RAT; and

selecting one access technology from said set of access

technologies for routing user plane traffic from amongst
said WL AN access network and 3GPP RAT according to
the said prioritizing.
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87. The UE method of claim 86, further comprising:

indicating to a backhaul network the handing over.

88. The UE method of claim 86, wherein the UE prioritizes
based on a prioritized list of access technology types that are
provided in an ANDSF management object.

89. The UE method of claim 86, further comprising:

handing over said user plane traffic to the selected access

technology.

90. The UE method of claim 89, wherein the user plane
traffic is an IP flow.

91. The UE method of claim 86, wherein the 3GPP RAT
comprises E-UTRA, UTRA or GERAN.

92. The UE method of claim 86, wherein said handing over
occurs after:

recognizing a handover event that changes at least one of

WLAN access network or said 3GPP RAT.

93. The UE method of claim 86, wherein said prioritizing
is based on at least one of a predetermined preference or the
relative bandwidth of the said WLAN access network and
said 3GPP RAT.



