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(57) Abstract: Embodiments contemplate wireless communication that may include sending machine type communication (MTC)
application data from a services capability server (SCS) to an MTC user equipment (UE/WTRU) using a device trigger. The device
trigger may be used to instruct an MTC device application to initiate communications with an SCS. Embodiments also contemplate
that a first device trigger (DT) request may be received from a first wireless transmit/receive unit (WTRU) and a machine-type-com-
munication inter-working tunction (MTC-IWF) may be determined in response to the first DT request. A second DT request may be
sent to the MTC-IWF; and a first DT response may be received from the MTC- IWF. The first DT response may include a first in-
formation regarding a second WTRU.
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DEVICE INITIATED TRIGGERS

CROSS-REFERENCE TO RELATED APPLICATIONDS

[0001] Thiz application c¢laims the henefit of U.S. Provigsional Patent
Application No. 61/727934, titled “Device Initiated Triggers”, filed November 19,
2012, the entire contents of which being hereby mcorporated by reference as if fully

recited herein, for all purposes.

BACKGROUND
[0002] An MTC application may be hosted on an MTC User
Equipment/Wireless Transmit Receive Umits (UE/WTRU). A UE/WTRU MTC
application may be an MTC communication endpoint which may interact with one
or more of:

- Service Capability Servers (8CSs);

- Applicant Server (AS) MTC Applications; and/or

- Other UE/WTRU MTC Applications,
{3003] An MTC apphceation may be hosted on an AS. An AS MTC application
may be an MTC communication endpoint which may interact with one or more:

- BC8s;
UE/WTRU MTC Applications; and/or
- Uther AS MTC Applications.

SUMMARY

[0004] A methoed for wireless communication includes gsending machine type
commumication (MTC) application data from a services capability server (5CS) to an
MTC user equipment (UE} using a device trigger. The device trigger may be used to
mstruct an MTC device application to imitiate communications with an 5CS.

1-
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[0005] Embodiments contemplate one or more D2D triggering techniques that
may be used for device to device (B2D} communications {e.g. MTC-to-MTC or
UE/WTRU-to-UE/WTRU).  For example, embodiments conteraplate one or more
techmques for device triggerng over the user plane, such as 2D Trggering via
SCS, 1 which the onmginating device may send a device tmgger (DT) reguest
message mn an IP packet to an SCS. Embodiments contemplate DZD triggerng via
MTC-IWF, i which the onginating device may send a DT request message in an [P
packet to an MTC-IWF,

[0006] Embodiments contemplate one or more techniques for device triggering
over the control plane, such as D2D Triggering via SMS, in which the originating
device may send a DT reguest mesgage in SMS to the terminating device.
Embodiments contemplate D2D triggering wvia the MTC-IWF, in which the
originating device may send a DT request message in an NAS message to the MTC-
IWF of the reapient. Embodiments contemplate D20 tmggering via the Serving
Node, 1n which the originating device may send a DT request message mm an NAS
mesgsage to the serving node of the recipient(s).

{0007] Embodiments contemplate D2D triggenng via divect DZD radio link, in
which the originating device mayv send a DT request message via a DZ2D radio link
divectly to the recipient device in a control message. Embodiments contemplate
D2D triggering via an indirect D2D radio hink, in which the originating device may
send a DT request message, via the originating device’s base stations and the
recipient device’s base station, to the recipient device in a control message.

[0008] Embodiments contemplate one or more mechamsms to support group
triggering that may be employed in one or more of the embodiments described
herein.

[0009] Embodiments contemplate one or more techmques for communcating
a device trigger that may be performed by a node in communication with a wireless
communication network., One or more technigues may comprise receiving a first

device tnigger (DT) request from a first wireless transmitireceive unit (WTRU).
9.
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Techniques may also comprigse determining a machine-type-communication inter-
working function (MTC-IWF) 1n response to the first DT request. Techniques may
also comprise sending a second DT reguest to the MTC-TWF., Embodiments alse
contemplate receiving a firgt DT response from the MTC-IWF. The first DT
response may include a first information regarding a second WTRU

[0010] Embodiments contemplate one or more techniques for communicating
a device trigger that may be performed by a first node serving a first wireless
transmit/receive unmit (WTRU). The first node may be mn communication with a
wireless communication network. One or more technigques may comprise receiving
a first device trigger (DT) request from the first WTRU. Techmques mayv also
comprise determining a second node in response to the first DT request. The second
node may serve a second WTRU. Techniques may comprise sending a second DT
request to the second node. Technigques may comprise receiving a first DT response
from the second node. The first DT response may nclude a fivst information
regarding the second WTRU.

{0011} Embodiments  contemplate a  first wiveless transmitiveceive unit
(WTRU). The first WTRU may comprise a processor. The processor may be
configured, at least, to determine a machine-type-communication mter-working
function (MTC-IWF). The processor may be configured to send a device tnigger (DT
request to the MTC-IWF via a user plane connection. The DT request may include
a first information. The processor may be configured to receive a DT response from
the MTC-IWE., The DT response may mclude a second information regarding a

second WTRU,

BRIEF DESCRIPTION OF THE DRAWINGS
{00121 A more detalled understanding may be had from the following
descrmiption, given by way of example in conjunction with the accompanying

drawings wherein:
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[0013] FIG. 1A 18 a system diagram of an example communications system in
which one or more disclosed embodiments may be implemented;

[0014] FIG. 1B 18 a system diagram of an example wireless transmit/receive
unit (WTEU) that may be used within the communications system illustrated n
FI(z. 1A;

[0015] FIG. 1C 18 a system diagram of an example radic access network and
an example core network that may be used within the communications system
dlustrated in FIG. 1A;

[0016] FIG. 1D 18 a system diagram of an example radio access network and
an example core network that may be used within the communications system
dlustrated in FIG. 1A;

{0017} FIG. 1E 15 a system diagram of an example radio access network and
an example core network that may be used within the communications system
dlustrated in FIG. 1A;

[0018] FIG. 2 llustrates an example 3GPP architecture for machine type
communication (MTC}, consistent with embodiments;

[0019] FIG. 3 illustrates example deployment scenarios for a services
capabhhty server (SCS), consistent with embodiments;

{0020] FIG 4 1llustrates an example scheme in which MTC devices may
cormmmunicate directly with each other, consistent with embodiments;

{0021} FIG. 5illustrates an example scheme in which MTC devices may
cormmunicate with each other via an MTC server, consistent with embodiments;
[0022] FIG. 6 illustrates an example scheme in which MTC devices
cormmunicate with each other with assistance of network/MTC server, consistent
with embodiments;

[0023] FIG. 7 illustrates an example signal flow for a trigger delivery via the
BSOS, congistent with embodiments;

[0024] FIG. 8 illustrates a table describing example tragger request fields,

consistent with embodiments;
4.
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[0025] FIG. 9 illustrates a table describing example trigger report fields,
consistent with embodiments;

[0026] FIG. 10 lustrates an example signal flow for trigger delivery via the
machine type communication imter-working function MTC-IWF (e.g., over the uszer-
plane), consistent with embodiments;

[0027] FIG. 11 illustrates an example signal flow for tmgger delivery via short
message service (SMS), consistent with embodiments;

[0028] FIG. 12 illustrates an example signal flow for trigger dehivery via the
MTC-IWF {e.g., over the control Plane), consistent with embodiments;

[0029] FIG. 13 illustrates an example signal flow for trigger delivery via one
or more serving nodes, consistent with embodiments;

[0030] FIG. 14 illustrates an example signal flow for trigger delivery via
direct radic link, consistent with embodiments; and

[0031] FIG. 16 1Hlustrates an example signal flow for trigger delivery via

wdirect radio hink.

DETAILED DESCRIPTION

{0032] FIG. 1A 13 a diagram of an example commumnications system 100 1n
which one or more disclosed embodiments mayv be i1mplemented. The
communications system 100 may be a multiple access system that provides content,
such as voice, data, video, messaging, broadeast, ete., to multiple wireless users.
The communications system 100 may enable multiple wireless users to access such
content through the sharing of system resources, including wireless bandwidth. For
example, the communications systems 100 may employ one or more channel access
methods, such as code division multiple access (CDMA), time division multiple
access {TDMA), frequency division multiple access (FDMA), orthogonal FDMA

(OFDMA), single-carrier FDMA (SC-FDMA), and the hke,
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[0033] As shown in FIG. 1A, the communications system 100 may include
wireless transmut/receive units (WTRUs) 102a, 102b, 102¢, 102d, a radio access
network (RAN} 104, a core network 106, a public switched telephone network
(PSTN) 108, the Internet 110, and other networks 112, though it may be
appreciated that the digelosed embodiments contemplate any number of WTRUg,
base stations, networks, and/or network elements, Each of the WIRUs 102a, 102b,
102¢, 102d may be any type of device configured to operate and/or communicate in a
wireless environment. By way of example, the WTRUs 102a, 102b, 102¢c, 102d may
be configured to transmit and/or receive wireless signals and mayv include user
sguipment (JE), a mobile station, a fixed or mobile subscriber unit, a pager, a
cellular telephone, a personal digital assistant (PDA), a smartphone, a laptop, a
netbook, a personal computer, a wireless sensor, consumer electronics, and the hke.
[0034] The commumeations systems 100 may also include a base station 114a
and a base station 114b. Each of the base stations 114a, 114b may be any type of
device configured to wirelessly interface with at least one of the WTRUs 102a, 102D,
10%2¢, 1024 to facilitate access to one or more communication networks, such as the
core network 106, the Internst 110, and/or the networks 112, By way of example,
the base stations 114a, 114b may be a base transceiver gtation (BTS), a Node-B, an
eNode B, a Home Node B, a Home eNode B, a site controller, an access point (AP), a
wireless router, and the like. While the base stations 114a, 114b are sach depicted
as a single element, 1t may be appreciated that the base stations 114a, 114b may
mclude any number of interconnected base stations and/or network elements.

[0035] The base station 114a may be part of the RAN 104, which may also
melude other base stations and/or network elements (not shown}), such as a base
station controller (BSC), a radio network controlier (RNC), relay nodes, etc. The
base station 114a and/or the base station 114b may be configured to transmit and/or
receive wireless signals within a particular geographic region, which may be
referred to as a cell (not shown). The cell may further be divided into cell sectors.

For example, the cell associated with the base station 114a may be divided into
6.



WO 2014/078837 PCT/US2013/070741

three sectors. Thus, in one embodiment, the base station 114a may include three
transceivers, Le., one for each sector of the cell. In another embodiment, the base
station 114a may employ multiple-input multiple output (MIMO} technology and,
thevefore, may utilize multiple transceivers for each sector of the cell.

[0036] The base stations 114a, 114b may communicate with one or more of
the WTRUs 102a, 102b, 102¢, 102d over an aiwr mterface 116, which may be any
suitable wireless communication hnk (e.g., radio frequency (RF), microwave,
mfrared (IR), ultraviolet (UV), visible hight, etc.). The air interface 116 may he
sstablished using any suitable radio access technology (RAT).

[0037] More specifically, as noted above, the communications system 100 may
be a multiple access system and may employ one or more channel access schemes,
such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA, and the like. For example, the
base station 114a 1in the RAN 104 and the WTRUs 102a, 102b, 102¢ may implement
a radio technology such as Universal Mobile Telecommunications System (UMTS)
Terrestrial Radio Access (UTRA), which may establish the air interface 116 using
wideband CDMA (WCDMA)., WODMA may include communication protocols such
as High-Speed FPacket Access (HSPA) and/or Evolved HSPA (HSPA+). HSPA may
include High-Speed Downlink Packet Access (HSDPA) and/or High-Speed Uplink
Packet Access (HSTUPA).

[0038] In another embodiment, the base station 114a and the WTRUs 102a,
102b, 102¢ may mmplement a radio technology such as Evolved UMTS Terrestrial
Radio Access (BE-UTRA), which may establish the air interface 116 using Long Term
Evolution (LTE} and/or L'TE-Advanced (LTE-A}.

[0039] In other embodiments, the base station 114a and the WTRUs 102s,
102b, 102¢ may implement radio technologies such as IEEE 802.16 (1.e., Worldwide
Interoperability for Microwave Access (WiMAX), CDMAZOOG, CDMA2000 1X,
CDMAZO00 EV-DO, Interim Standard 2000 (I5-2000), Internim Standard 85 (I5-85),

Interim Standard 856 (I5-856), (zlobal System for Mobile communications (GSM),
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Enhanced Data rates for GSM Evolution (EDGE), GSM EDGE (GERAN), and the
hike.

[0040] The base station 114b 1 FIG. 1A may be a wireless router, Home Node
B, Home eNode B, or access pomnt, for example, and may utilize any suitable RAT
for facihtating wireless connectivity 1 a localized area, such as a place of buginess,
a home, a vehicle, a campus, and the like. In one embodiment, the base station 114hb
and the WTRUs 102¢, 1024 may implement a radio technology such as IEEE 802.11
to establish a wireless local area network (WLAN). In ancother embodiment, the
base station 114b and the WTRUs 102¢, 102d may implement a radio technology
such as TEEE 802.15 to establish a wireless personal area network (WPAN). In vet
another embodiment, the base station 114b and the WTIRUs 102¢, 102d may utilize
a cellular-based RAT (e.g., WCDMA, CDMA2000, GSM, LTE, LTE-A, ste) to
sstablizsh a picocell or femtocell. As shown in FIG. 1A, the base station 114b may
have a direct connection to the Internet 110, Thus, the base station 114b may not be

required to access the Internet 110 via the core network 106.

[0041] The BAN 104 may be in communication with the core network 106,
which may be any type of network configured o provide voice, data, applications,

and/or voice over internet protocol (VolF) services to one or more of the WTRUs
102a, 102b, 102¢, 1024, For example, the core network 106 may provide call control,
billing services, mobile location-based services, pre-paid calling, Internst
connectivity, video distribution, ete., and/or perform high-level security funciions,
guch as user authentication. Although not shown in FIG. 1A, it may be appreciated
that the RAN 104 and/or the core network 106 may be in direct or indirect
communication with other RANs that employ the same RAT as the RAN 104 or a
dufferent RAT. For example, in addition to being connected to the RAN 104, which
""" TRA radio technology, the core network 106 may also be in
commumnication with another RAN {not shown} employving a GSM radio technology.

[0042] The cove network 106 may also serve as a gateway for the WFERUs

102a, 102b, 102¢, 102d to access the PSTN 108, the Internet 110, and/or other
.8
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networks 112, The PSTN 108 may mnclude cireuit-switched telephone networks that
provide plain old telephone service (POTS). The Internet 110 may include a global
syvastem of interconnected computer networks and devices that use common
commumnication protocols, such as the transmussion control protocel (TCP), user
datagram protocol (UDP) and the internet protocol (IP) in the TCP/IP internet
protocol suite. The networks 112 may mnclude wired or wireless communications
networks owned and/or operated by other service providers. For example, the
networks 112 may include another core network connected to one or more RANS,
which may employ the same RAT as the BRAN 104 or a different RAT.

[0043] sSome or all of the WTRUs 102a, 102b, 102¢, 102d in the
communications system 100 may include multi-mode capabilities, 1.e., the WIRUs
102a, 102b, 102¢, 1024 may mclude multiple transceivers for communicating with
different wireless networks over different wireless hinks. For example, the WIRU
10Z2¢ shown in FIG. 1A may be configured to communicate with the base gtation
114a, which may employ a cellular-based radio technology, and with the base
station 114b, which may employ an IEEE 802 radio technology.

[0044] FI(. 1B 18 a system diagram of an example WTRU 102, As shown 1n
FIG. 1B, the WTRU 102 may include a processor 118, a transceiver 120, a
transmitireceive element 122, a speaker/microphone 124, a keypad 126, a
digplay/touchpad 128, non-removable memory 106, removable memory 134, a power
source 134, a global positioming system (GPS) chipset 136, and other peripherals
138, It may be appreciated that the WTRU 102 may mclude any sub-combination of
the foregoing elements while remaining consistent with an embodiment.

{0045} The processor 118 may be a general purpose processor, a special
purpose processor, a conventional processor, a digital signal processor (BSP), a
plurality of microprocessors, one or More MICroProcessors 1n association with a B8P
core, a controller, a microcontroller, Application Specific Integrated Circuits
(ASICs), Field Programmable Gate Arvray (FPGAg) circuits, any other type of

mtegrated circuit (IC), a state machine, and the like. The processor 118 may
9.
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perform signal coding, data processing, power control, input/output processing,
and/or any other functionahity that enables the WTRU 102 to operate in a wireless
environment. The processor 118 may be coupled to the transceiver 120, which may
be coupled to the transmit/receive element 122, Whale FIG. 1B depicts the processor
118 and the transceiver 120 as separate components, it may be appreciated that the
processor 118 and the transceiver 120 may be integrated together in an electronic
package or chip.

[0046] The transmit/receive element 122 may he configured to transmt
signals to, or receive signals from, a base station {(e.g., the base station 114a) over
the air interface 116. For example, in one embodiment, the transmit/receive element
122 may be an antenna configured to transmit and/or receive RF signals. In another
embodiment, the transmit/receive element 122 may be an emtter/detector
configured to transmat and/or receive IR, UV, or vigible hight signals, for example. In
yvet another embodiment, the transmit/receive element 122 may be configured to
transmit and receive both RF and hght signals. It may be appreciated that the
transmitireceive element 122 may be configured to transmut and/or recewve any
combination of wireless signals.

{0047] In addition, although the transmit/receive glement 122 18 depicted n
FIG. 1B as a single element, the WTRU 102 may mnclude any number of
transmit/receive elements 122, More specifically, the WIRU 102 may employ MIMO
technology. Thus, in one embodiment, the WTRU 102 may include two or more
transmit/receive elements 122 {e.g., multiple antennas) for transmitting and
receiving wireless signals over the air interface 116,

[0048] The transceiver 120 may be configured to modulate the signals that
are to be transmitted by the transmit/receive element 122 and to demodulate the
signalg that are received by the transmit/receive element 122, As noted above, the
WIRU 102 may have multi-mode capabilities. Thus, the transceiver 120 may
include multiple transceivers for enabling the WTRU 102 to communicate via

multiple RATs, such as UTRA and IEEE 802.11, for example.
-10-
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[0049] The processor 118 of the WTRU 102 may be coupled to, and may
receive user wmput data from, the speaker/microphone 124, the kevpad 126, and/or
the digplay/touchpad 128 {e.g., a hgmd crystal digplay (LCD) display umit or organic
hght-emuitting diode (OLED) display unit). The processor 118 may also output user
data to the speaker/microphone 124, the keypad 126, and/or the digplay/touchpad
128, In addition, the processor 118 may access information from, and store data n,
any tyvpe of suitable memory, such as the non-removable memory 106 and/or the
removable memory 132, The non-removable memory 106 may include random-
access memory (RAM), read-only memory (ROM), a hard disk, or any other type of
memory storage device, The removable memory 132 may include a subscriber
wlentity module (SIM) card, a memory stick, a secure digital (5D) memory card, and
the like. In other embodiments, the processor 118 may access information from, and
store data in, memory that 1s not physically located on the WTRU 102, such ason a
server or a home computer {not shown).

[0050] The processor 118 may recewve power from the power source 134, and
may be configured to distibute and/or control the power to the other components in
the WTRU 102. The power source 134 may be any suitable device for powering the
WTRU 102, For example, the power source 134 may include one or more dry cell
battermes {(e.g., mckel-cadmium (NiCd), nickel-zine (NiZn), nickel metal hydride
(MNiMH), hthium-ion (Li-iom), ete.), solar cells, fuel cells, and the hke,

[0051] The processor 118 may also be coupled to the GPS chipset 136, which
may be configured to provide location information {e.g., longitude and latitude)
regarding the current location of the WTRU 102, In addition to, or in lieu of, the
miormation from the GPS chipset 136, the WTRU 102 may receive location
mformation over the awr interface 116 from a base station {e.g., base stations 114a,
114b) and/or determine 1ts location based on the tuming of the signals being received
from two or more nearby base stations. It may be appreciated that the WTRU 102
may acquire location mformation by way of any suitable location-determination

method while remaining consistent with an embodiment.
211-
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[0052] The processor 118 may further be coupled to other peripherals 138,
which may include one or more software and/or hardware modules that provide
additional features, functionality and/or wired or wireless connectivity., For
example, the peripherals 138 may mnclude an accelerometer, an e-compass, a
satellite transceiver, a digital camera (for photographs or video), a universal seral
bus (USB} port, a vibration device, a television transceiver, a hands free headset, a
Bluetooth® module, a frequency modulated (FM) radio unit, a digital music player,
a media plaver, a viden game plaver module, an Internet browser, and the hike,
[0053] FIG. 1C 18 a system diagram of the RAN 104 and the core network 106
according t¢ an embodiment. Asg noted above, the RAN 104 may employ a UTRA
radio technology to commumecate with the WTRUs 102a, 102b, 102¢ over the awr
mterface 116. The RAN 104 may also be in communication with the core network
106. As shown in FIG. 1C, the RAN 104 may include Node-Bs 140a, 140b, 140c¢,
which may each wmclude one or more fransceivers for communicating with the
WITRUs 1024, 102b, 10%2¢ over the air interface 116. The Node-Bs 140a, 140b, 140c¢
may each be associated with a particular cell {(not shown) within the RAN 104, The
AN 104 may also include RNCs 1423, 142b. It may be appreaciated that the RAN
104 may include any number of Node-Bs and RNCs while remaining consistent with
an embodiment.

[0054] As shown n FIG. 1C, the Node-Bs 140a, 140b may be in
communication with the RNC 14Za. Additionally, the Node-B 140¢ may be in
cormmunication with the RNC142b. The Node-Bg 140a, 140b, 140¢ may

5

communicate with the respective ENCs 142a, 142b via an Iub interface. The RNCs
1424, 142b may be in commumnication with one another via an lur interface. Each of
the RNCs 142a, 142b may be configured to control the respective Node-Bs 140a,
140b, 140c¢ to whach 1t 18 connected. In addition, each of the RNCs 142a, 142b may
be configured to carry out or support other functionality, such as outer loop power
control, load control, admission control, packet scheduling, handover control,

macrodiversity, security functions, data encryption, and the hike,
-19.
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[0055] The core network 106 shown i FIG. 1C may include a media gateway
(MGW) 144, a mobile switching center (MSC) 146, a serving GPRS support node
(BGSN}Y 148, and/or a gateway GPRS support node (GGSN) 150, While each of the
foregoing elements are depicted as part of the core network 106, it may be
appreciated that any one of these elements mayv be owned and/or operated by an
entity other than the core network operator.

[0056] The ENC 142a in the RAN 104 may be connected to the MSC 146 in
the core network 106 via an Iu(Cs mterface. The MSC 146 may be connected to the
MGW 144, The MSC 146 and the MGW 144 may provide the WTRUs 102a, 102b,
102¢c with access to circuit-switched networks, such as the PSTN 108, to facilitate
communications between the WTRUs 102a, 102b, 102¢ and traditional land-hine
communications devices.

[0057] The RNC 1422 in the RAN 104 may also be connected to the SGSN 148
w the core network 106 via an IuPS mterface. The SGSN 148 may be connected to
the GGSN 150, The SGSN 148 and the GGSN 150 may provide the WTRUg 102a,
102b, 102¢ with access to packet-switched networks, such as the Internet 110, to
facilitate communications between and the WTRUs 102a, 102b, 102¢ and IP-
enabled devices.

[{3058] As noted above, the core network 106 may also be connected to the
networks 112, which may include other wired or wireless networks that are owned
and/or operated by other service providers.

[0059] FIG. 1D 18 a system diagram of the RAN 104 and the core network 107
according to an embodiment. As noted above, the RAN 104 may employ an E-UTRA
radio technology to commumicate with the WTRUs 102a, 102b, 102¢ over the air
mterface 116. The RAN 104 may alzso be i commumication with the core network
107.

[{00606] The RAN 104 may include eNode-Bs 1604, 160b, 160c¢, though 1t will be
appreciated that the BAN 104 may mnclude any number of eNode-Bs while

remaining consistent with an embodiment. The eNode-Bs 160a, 160b, 160c may
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each mnclude one or more transcevers for communicating with the WTRUs 1023,
102b, 102¢ over the air interface 116, In one embodiment, the eNode-Bs 160a, 160b,
160c may implement MIMO technology. Thusg, the eNode-B 1602, for example, may
use multiple antennas to transmit wirelegs signals to, and receive wireless signals
from, the WTRU 10%a.

[0061] Each of the eNode-Bs 160a, 160b, 160c may be associated with a
particular cell {not shown) and may be configured to handle radic resource
management decisions, handover decisions, scheduling of users in the uplink and/or
downlink, and the hike. As shown in FIG. 1D, the eNode-Bs 160a, 160b, 160c may
communicate with one another over an X2 interface.

[0062] The core network 107 shown in FIG. 1D may include a mobility
management gateway (MME) 162, a serving gateway 164, and a packet data
network (PDN) gateway 166. While each of the foregoing elements arve depicted as
part of the cove network 107, it will be appreciated that any one of these elements
may be owned and/or operated by an entity other than the core network operator.
[0063] The MME 162 may be connected to each of the eNode-Bs 160a, 180b,
160c¢ in the RAN 104 via an 51 mterface and may serve as a control node. For
example, the MME 162 may be responsible for authenticating users of the WIRUs
102a, 102b, 10Z2¢, bearer activation/deactivation, selecting a particular serving
gateway during an initial attach of the WTRUs 102a, 102b, 102¢, and the hike. The
MME 162 may also provide a control plane function for switching between the RAN
104 and other RANs {(not shown) that employ other radio technologies, such as GSM
or WCDMA.,

[0064] The gerving gateway 164 may be connected to each of the eNode-Bs
160a, 160b, 160c m the RAN 104 via the 81 interface. The serving gateway 164
may generally route and forward user data packets to/from the WTRUs 1024, 102b,
102¢. The serving gateway 164 may also perform other functions, such as anchoring

user planes during mter-eNode B handovers, tmggering paging when downlink data
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18 available for the WIRUs 102a, 102b, 102¢, managing and storing contexts of the
WTRUs 1024, 102b, 102¢, and the hike.

[0065] The serving gateway 164 may also be connected to the PDN gateway
166, which may provide the WTRUs 102a, 102b, 102¢ with access to packet-
switched networks, such as the Internet 110, to facihitate communications between
the WTRUs 102a, 102b, 10Z2¢ and IP-enabled devices.

[0066] The core network 107 may facihiate commumications with other
networks., For example, the core network 107 may provide the WTRUs 102a, 102b,
102¢c with access to circuit-switched networks, such as the PSTN 108, to facilitate
communications between the WTRUs 102a, 102b, 102¢ and traditional land-line
communications devices. For example, the core network 107 may include, or may
communicate with, an [P gateway (e.g., an [P multimedia subsystem (IMS) server)
that serves as an interface between the core network 107 and the PSTN 108, In
addition, the core network 107 may provide the WTRUg 102a, 102b, 102¢ with
access to the networks 112, which may include other wired or wireless networks
that are owned and/or operated by other service providers.

{0067] FIG. 1¥ 18 a system diagram of the RAN 105 and the core network 109
according to an embodiment. The RAN 105 may be an access service network
102a, 102b, 102¢ over the air mterface 117. As will be further discussed below, the
communication links between the different functional entities of the WTRUs 102a,
102b, 10Z2¢, the RAN 105, and the core network 108 may be defined as reference
points.

[0068] Ag shown in FIG. 1E, the RAN 105 may include base stations 180s,
180b, 180¢, and an ASN gateway 182, though it will be appreciated that the RAN
105 may include any number of base stations and ASN gateways while remaining
consistent with an embodiment. The base stations 180a, 180b, 180¢ may each be
associated with a particular cell (not shown) in the RAN 105 and may each include

one or more transceivers for communicating with the WTRUs 102a, 102b, 102¢ over
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the air interface 117. In one embodiment, the base stations 180a, 180b, 180¢ may
mnplement MIMO technology. Thus, the base station 180a, for example, may use
multiple antennas to transmit wireless signals to, and receive wireless signals from,
the WTRU 102a. The base stations 180a, 180k, 180c may also provide mobility
management functions, such as handoff triggering, tunnel establishment, radic
resource management, traffic classification, quality of service (JoS) policy
enforcement, and the like. The ASN gateway 182 may serve as a traffic aggregation
point and may be responsible for paging, caching of subscriber profiles, routing to
the core network 109, and the hike.

[0069] The air interface 117 between the WTRUs 102a, 102b, 102¢ and the
HAN 105 may be defined as an R1 reference point that implements the IEEE 802,16
specification. In addition, each of the WITRUs 102a, 102b, 102¢ may establish a
logical interface {(not shown) with the core network 109. The logical interface
between the WIRUs 102a, 102b, 102¢ and the core network 108 may be defined as
an R2 refevence point, whach may be used for authentication, authorization, IP host
configuration management, and/or mobility management.

{00701 The commumecation hnk between each of the base stations 180a, 180h,
180c may be defined as an R8 reference point that includes protocols for facihitating
WTRU handovers and the transfer of data between base stations. The
communication link between the base stations 180a, 180b, 180c and the ASN
gatewav 182 may be defined as an R6 reference point. The R6 reference point may
mclude protocols for facilitating mobihity management based on mobility events
associated with each of the WTRUs 1024, 102b, 102c¢.

{0071} Ag shown mm FIG. 1K, the RAN 108 may be connected to the core
network 108, The commumication link between the RAN 105 and the core network
109 may defined as an R3 reference point that includes protocols for facilitating
data transfer and mobihity management capabihities, for example. The core network
109 may include a mobile IP home agent (MIP-HA) 184, an authentication,

authorization, accounting (AAA) server 186, and a gateway 188, Whale each of the
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foregoing elements arve depicted as part of the core network 108, it will be
appreciated that any one of these elements may be owned and/or operated by an
entity other than the core network operator.

{00721 The MIP-HA may be vesponsible for IP address management, and may
enable the WTRUs 102a, 10%h, 10Z¢ to roam between different ASNs and/or
different core networks. The MIP-HA 184 may provide the WTRUs 102a, 102b,
102¢ with access to packet-switched networks, such as the Internet 110, to facihitate
communications between the WTRUs 102a, 102h, 10%c and IP-enabled devices. The
AAA server 186 may be responsible for user authentication and for supporting user
services, The gateway 188 may facilitate interworking with other networks. For
sxample, the gateway 188 may provide the WTERUs 102a, 102b, 102¢ with access to
circuit-switched networks, such as the PSTN 108, to facilitate communications
between the WTRUs 102a, 102b, 102¢ and traditional land-hne communications
devices. In addition, the gateway 188 may provide the WTRUs 102a, 102b, 102c¢
with access to the networks 112, which may include other wived or wireless
networks that are owned and/or operated by other service providers.

{0073} Although not shown in FIG. 1E, 1t will be appreciated that the RAN
105 may be connected to other ASNs and the core network 109 may be connected to
other core networks., The communication link between the RAN 105 the other
ASNs may be defined as an R4 reference point, which may include protocols for
coordinating the mobility of the WIRUs 102a, 102b, 102¢ between the RAN 105 and
the other ASNa. The communication link between the core network 108 and the
other core networks may be defined as an RS reference, which may mclude protocols
for facilitating interworking between home core networks and visited core networks.
{0074} By way of explanation, and not hmitation, one or more embodiments
contemplate the foliowing abbreviations:

AS Application Server

CN Core Network

17-
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DT
FQDN
HSS
IMSI
ISDN
MME

MO

MS

MSC
MSISDN
MT

MTC
MTC-TWF
PS

RNTI

Alszo, one or more embodiments contemplate that the term “serving node” may refer

PCT/US2013/070741

Cirewit Switched

Device to Device

Domamm Name System

Device Trigger

Fully Qualified Bomain name
Home Subserniber Server
International Mohle Subseriber Identity
Integrated Service Digital Network
Mobile Management Entity

Mobile Originated

Mobile Station

Mobile Switeh Center

Mobile Subscription ISDN

Molnle Terminated

Machine Type Commumecation
MTC Inter Working Function
Packet Switched

Radic Network Temporary Identity
Service Center

Service Capability Server

Serving GPRS Support Node
Serving Gateway

Short Message Service

SMS Service Center

Signaling System No, 7

to an MSC, SGEN, 8-GW, and/or MME, or the like, for example.
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[0075] Embodiments recogmze that 3GPP TS 23.682 pregents the 3GPP
architecture for machine-type communication MTC, an example of which s
dlustrated in Figure 2. The MTC-related entities 1n this architecture may wmchude
an MTC user equipment UE (or Wireless Transmit/Recewve Unit (WTRU}Y, MTC-
IWF, Services Capabihity Server SCS, and/or an Apphceation Server AS, among
other nodes/devices. Embodiments alsoe recogmize that AGPP TS 23.368 provides
some description for the 3GPP M2M Architecture. For example, the Tems and Tsp
mnterfaces may have reference points.

[0076] An SCS mayv be controlled by the operator of the Home Public Land
Mobile Network HPLMN and/or by an MTC Service Provider. The deployvment of
an SCS may be inside or outside the operator domain as illustrated in Figure 3. The
SCS may be considered an internal network function and/or may operator
controlled, for example when the SCS may be deployed inside the operator domain.
The SCS may be MTC Service Provider controlled, for example when the SCS may
be deployed outside the operator domain. In such scenarios, among other scenarios,
security and/or privacy protection may be useful for communication between the
MTC-TWF and SCS.

[0077] The following paragraphs provide an overview description of one or
move of the 3GPP defined MTC entities and/or functions shown in Figures 2 and 3.
[0078] The Services Capability Server (3C5) 18 an entity that may connect to
the 3GPP network to communicate with UE/WTRU MTC applications and/or the
MTC-IWF 1n the HPLMN and/or an SMS-5C for device tnggering. The SCS may
offer capabilities for use by one or more MTC Applications.

[0079] A UEWTRU may be equipped for Machine Type Communication
and/or may communicate through a PLMN with one or more SCSs and/or one or
more other MTC UEs/WTRUs. An MTC UE/WTRU may host one or more MTC
UE/WTRU Applications.  One or more corresponding MTC applications w the

external network may be hosted on one or more AS{s} or SCS5(s). An MTC
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UE/WTRU may also be a device that naght not have any cellular radio and/or may
use a cellular gateway to access the PLMN.

[0080] An Appheation Server {(AS) {e.g., 2001 and/or 2002) may host one or
more MTC Applications. An AS may imterface with one or more SCS{s) and/or a
GGSN/P-GW.

[0081] An MTC Inter-Working Function (MTC-IWF) may hide the internal
PLMN topology from the SCS. The MTC-IWFEF may relay/transiate signaling
protocols that may be used between itself and the SCS {e.g., over Tsp reference
point), perhaps to support MTC functionality in the PLMN such as MTC UE/WTRU
triggering,

[0082] Embodiments conterplate that device triggers may be used to send
small amounts of MTC device application data from an SCS to an MTC UE/WTRU.
For exaraple, device triggers may be used to gend an amount {e.g., a relatively small
amount) of data to an appheation, perhaps when no response may be expected,
among other scenarios {e.g., such as when only a small response may be expected, or
the like). Agamn by way of example, an SCS {or other node} may use a device trigger
to mstruct a sensor to turn on. No IP connection might be useful, for example if the
SCS may expect no response.

{3083] Device triggers may be used to instruct an MTC device application to
mitiate communications with an SCS. In some embodiments, the MTC UE/WTRU
may obtain at least one IP address, perhaps if 1t mught not already have one. In
some embodiments, a device trigger may be useful, perhaps if an SCS {or other
node} may wish to address an MTC device application that mught not have an IP
address {e.g., the MTC might not have obtained an IP address at the time of
commumcation and/or it might not be useful for the MTC device to obtain/use an [P
address for the commumication, ete.).

[0084] Embodiments contemplate delivering {(e.g., transmassion towards,
sending to, and/or forwarding, or the hike) a trigger to an MTC device application

that may already have an IP address. Embodiments recognize scenarios such as
-20.
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where an SCS may wish to establish a connection with an MTC device application
and the SCS maght not know the device’s IP address. Also, the SCS may be unsure
if the MTC device has an IP address. Embodiments recognize that the MTC-IWF
may dehver the trigger to the device. Embodiments also recognize that the MTC-
IWF may reply to the tngger request with an indication that the device already has
an IP address and/or to provide the IP address. Embodiments also recogmize that
the network operator might charge the SCS for delivering the tngger.

[0085] Embodiments recognize that AGPP TR 22.803 describes discovery and
communications between devices n proximity, without describing usefulness for
device mitiated triggers. Embodiments contemplate that UEs/WTRUs that may
discover a peer with which they may wish to connect may be able to send a trigger
to the peer.

[0086] Embodiments recognize that 3GPP TR 22.888 describes various use

~

cases for MTC D20 communications. Embodiments recognize Dhyect D2D
Communications. For example, in Figure 4, one MTC device may communicate with
another MTC Device directly over 3GPP networks, perhaps if it knows the IP
address and/or MSISDN of the target MTC device (which could be either MTC
device 1in Figuve 4).

{0087} Embodiments recognize indivect D2D Commumcations via an MTC
server., In such scenarios, such as the example illustrated in Figure 5, some or all
data transmisgsion may go through the MTC Server. The MTC Devices might not
know the routable identifier of each other while the MTC Server may possess or
may be able to provide mechanisms to find the 1dentifiers (routable or un-routable,
e.g. IP addregs, MSISDN, and/or application layer identifier, ete.) of MTC Devices
under its control.

[0085] Embodiments recognize Network-Assisted Indirect D20
Commumcations. In such secenaros, such as the example flustrated 1 Figure 6,
some or all data transmission may be commumnicated to each other, with

establishment of data sesgion assisted by a Name BResolution Function of
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network/MTC Server. A Name Resolution Function may be integrated in the
existing network entities, e.g. DNS, or in the MTC Server. In such scenarios, the
MTC Devices may know no more than the un-routable identifiers of each other {e.g.
MSISDN, SIP URI, etc). The types of the wdentifiers may be according to specific
applications. A name resolution function mayv be able to provide mechanmsms to
find remote communicating MTC Devices under 1ts control. The originating MTC
Device may guery the name resolution function with the un-routable identifier of
the target MTC Device. The omginating MTC device may directly send data to the
target MTC Device, for example by retrieving the routable identifiers (e.g. IP
address) of the target MTC Device.

[0089] Embodiments recognize one or more architectures that may provide for
scenarios such as where MTC devices may communicate with an SCS.
Embodiments contemplate that 1t may be useful if at least some communication
between devices might not be routed through the SCS. For example, embodiments
contemplate that more divect UE/WTRU commmunication may be ugeful,

[0090] Embodiments contemplate one or more gcenarios, such as a motion
activated video camera that may steam wvideo to a UE/WTRU. Sometimes, the
camera and UE/WTRU may maintain no connection. In some embodunents, an
event (e.g., motion detected) may motivate the camera to offer to stream video to the
UE/WTRU. One or more embodiments contemplate that it might not be assumed
that the video camera knows the IP address of the UE/WTRU, and/or that the
UE/WTRU may even have an [P address.

{0091} Embodiments recognize device trigger mechanisms definitiong for
geenarios where an SCS may trigger MTC Devices via MTC-IWF. Embodiments
contemplate that such definitions might not be appheable and/or nefficient for
device to device comrmumecations. Embodiments contemplate one or more
mechanismes that may allow devices to send triggers to one or more other devices,

for example divectly to one or more other device.
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00521 Embodiments contemplate D2D Trggering via SCS.  In some
embodiments, the ormginating device may send a DT request message in an IP
packet to an SCS over the user plane. This scheme may apply to scenarios such as
where MTC UBs/WTREUs may communicate through SCS, for example, among other
scenarios. An example technique 1s lustrated m Figure 7. At 7001, the WTRU
may send a trigger request to its SCS, for example via the SGYVGY user plane (not
shown}. The trigger request may include one or more of the ficlds that are shown in
mn FIG. 8,

[0093] At 7002, the sender’s SCS may forward the trigger request to the

)
recipient’s SCS. The recipient’'s SCS may veritfy that the sender 18 permitted to
trigger the recipient. In some embodiments, the sender’s SCS may determine the
address of the recipient’s SCS via a DNB look up, via an MTC-IWF query, and/or
from the trgger request. The MTC-IWF may fetch the 3CS address from the HBS,
for example if it 1s determined via an MTC-IWF guery, among other scenarios. In
some embodiments, the sender and recipient may be registered to the same 3CS. In
such scenanoes, among others, the SC8 may forward one or more, or all, trigger
requests directly to the MTC-IWF,

[0084] In some embodiments, it may be the role of the sender SCS to break
the trigger request mto one or more mdividual trigger requests that may be sent
towards one or more mndividual devices and/or broadeast to smaller groups, perhaps
if the trigger may be sent towards a group 1identifier, among other scenarios.

[00D5] At 7004, the recipient SCS may forward the trigger request to the
MTC-IWE, for example via the Tsp reference point (not shown). The trigger request
may mclude one or more of the fields that are shown in Figure 8.

[0096] At 7006, one or more trigger delivery procedures may be used to
deliver the trigger to the recipient UE/WTRU. In some embodiments, the tmgger
message may be modified so that the reapient might not respond to the S8CS and/or

may respond to the device that mitiated the trigger. In some embodiments, the
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MTC-IWEF may validate that the SCS and/or the sender UE/WTRU may be
authorized to trigger the recipient device,

{0097} At 7008, the MTC-IWF may send a report to the SCS that requested
the trigger. The trigger veport may include one or more of the fields that are shown
in Figure 9.

[009%] At 7010, the reciment’'s SCS may forward the tnmgger veport to the
sender's SCS. In some embodiments, the sender’ SCS and the recipent’'s SCS may

be the same.

[0099] At 7012, the sender’s 3CS may forward the trigger report to the sender
UEWTRU.
{0100} Embodiments contemplate D2D Triggering via an MTC-TWF (e.g., over

the user-plane}). In some embodiments, the onginating device may send a DT
request message in an [P packet to an MTC-IWF over the user plane. One or more
embodiments contemplate that the MTC-IWF may have a connection to the SGii{n
reference pomnt {not shown). An example techmgue 1s1llustrated in Figure 10,
{0101} At 10001, the sender UE/WTRU may use an external identifier of the
recipient UE/WTRU to perform a DNS look-up of the MTC-IWF that may be used.
The DNS Server may use the external identifier of the reaipient UE/WTRU to look-
up the IP address of the MTC-IWF that may be used. The DNS Server may provide
the MTC-TWF IP address to the sender UE/WTRU.

[0102] At 10002, the sender UE/WTRU may send a device trigger request to
the MTC-IWFE wig the SGVG1 user plane (not shown). The trmigger request may
mclude one or more of the fields that are shown in Figure 8. In some embodiments,
1t may be the role of the MTC-IWF to break the trigger request into one or more
mdividual trigger requests that may be gent towards one or more individual devices
and/or broadeast to smaller groups, perhaps if the trigger 1s sent towards a group
dentifier, among other scenarios.

[0103] At 10004, one or move trigger dehvery procedures may be used to

T
¥
}
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deliver the trigger to the recipient UE/WTRU.
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message may be modified so that the reapient maght not regpond to the SCS and/or
may respond to the device that mitiated the trigger. In some embodiments, the
MTC-IWE may vahdate that the SCS andfor the sender UE/WTRU may be
authorized to trigger the recipient device,

[0104] At 10006, the MTC-IWF may provide a trigger report to the UE/WTRU
that requested the trigger. The trigger report may include one or more of the felds
that are shown in Figure 9.

[0105] Embodiments contemplate D2D Triggering via SMS. The originating
device may send a DT request message in an SMS to the recipient. An example
technique is illustrated in Figure 11. At 11001, the sender UE/WTRU may send an
SMS containing the trigger reguest to the SMS-5C. The trigger request may
mclude one or more of the fields that are shown in Figure 8.

{0106] At 11002, the SMS-SC may check that the sender UE/WTRU 1s
authorized to send triggers to the recipient UE/WTRU. In some embodiments, the
SMS-5C may perform the authorization by querving the HSS and/or the SMS-SC
may reguest that an MTC-IWF (not shown) may perform the authomzation {(e.g., via
the T4 reference point — not shown).

{0107] In some embodiments, i1t may be the role of the SMS-5C to break the
trigger request nto one or more mdividual trigger requests that may be sent
towards one or more mndividual devices and/or broadcast to smaller groups, perhaps
if the trigger 18 sent towards a group identifier, among nther scenarios.

[0108] At 11004, the SM3-SC may report if the trigger was accepted by the
SMS-SC. At 11006, one or more BSMS delivery procedures may be used to deliver
the trigger to the recipient UE/WTRU. In some embodiments, the trigger message
may be modified so that the recipient might not respond to the SCS and/or may
respond to the device that initiated the trigger. At 11008, the SMS-3C may report if
the SMS was (or was not) dehvered. The trigger rveport may include one or more of

the ficlds that are shown in Figure 9.
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[0109] Embodiments contemplate D2D Triggering via MTC-IWF {e.g., over
the control-plane). The orginating device may send a DT request message i an
NAS message to an MTC-IWF, for example via the T8 reference point. An example
techmique 1s lustrated in Figure 12, At 12001, the sender UE/WTRU may send a
trigger request to a serving node in, for example, an NAS message. The tnigger
request may include one or more of the fields that arve shown in Figure 8.

[0110] At 12002, the serving node may use an external identifier of the
recipient UE/WTRU to perform a look-up of the MTC-IWF that may be used. The
lookup function may reside, for example, in the HSS (not shown) andior a DNS
server {(not shown). The serving node may obtain the address of the MTC-IWF (IP
Address, S87 Address, and/or ISDN, or the hike, for example).

{0111} At 12004, the serving node may send a trigger request to the MTC-
IWF, for example via the TS reference point (not shown}. The trigger request may
wchude one or more of the fields that ave shown in Figure 8.

{0112} At 12008, one or more trigger delivery procedures may be used to
deliver the trigger to the recipient UE/WTRU. Trigger response andfor confirm
messages may be returned to the gserving node by the MTC-ITWF,

{0113] In some embodiments, the trigger message may be modified so that the
recipient might not respond to the MTC-IWF and/or may respond to the device that
mitiated the trigger. In some embodiments, the MTC-IWF may validate that the
sender UE/WTRU may be authorized to trigger the recipient device.

[0114] In some embodiments, 1t may be the role of the MTC-IWF to break the
trigger veguest into one or more mdividual trigger reguests that may be sent
towards one or more mdividual devices and/or broadeast to smaller groups, perhaps
if the trigger 18 sent towards a group wdentifier, among other scenarios.

{0115} At 12008, the MTC-IWFE may provide a tnigger report to the serving
node. The trigger report may include one or more of the fields that are shown in

Figure 8. At 12010, the serving node mav provide a trigger report to the sender
& > & 3 £8
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UE/WTRU, for example, in an NAS message. The trigger report may mnclude one or
more of the fields that are shown in Figure 9.

{0116} Embodiments contemplate D2D Trggenng via Serving Nodes. The
oniginating device may send a DT request messzsage i, for example, an NAS message
to the serving node of the recipient. The serving node may be an MSC, 8GSN, 5-
GW, and/or MME, or the like, for example. An example techmague 1s llustrated m
Figure 13. At 13001, the sender UE/WTRU may send a trigger request to the
serving node in, for example, an NAS message. The trigger request may include
one or more of the fields that are shown mn Figure 8.

[0117] At 13002, the serving node may use an external identifier of the
recapient UE/WTRU to perform a look-up of the recipient’s serving node. This
operation may be over the SGa reference pomnt and/or 811 reference point {not
shown}, for example.

{0118} In some embodiments, it may be the vole of the serving node to break
the trigger request wmto one or more mdividual tmgger reguests that may be sent
towards one or more individual devices and/or broadcast to smaller groups, perhaps
if the trigger is sent towards a group identifier, among other scenaros,

{0119] At 13004, the sender serving node may send a trigger reguest to the
recipient serving node, for example via the 510 reference point (not shown). The
trigger request may include one or more of the fields that are shown in Figure 8,
[0120] At 13006, the trigger message may be sent to the recipient via NAS
messaging, for example. Trigger response and confirm messages may be returned
to the sender’s serving node, for example via the 510 reference point {not shown).
{0121} At 13008, the recipient serving node may provide a trigger report to
the sender serving node. The trigger report may include one or more of the fields
that ave shown in Figure 9.

{01221 At 13010, the sender’s serving node may provide a trigger report to the
sender UE/WTRU 1n, for example, an NAS message. The trigger report may mnclude

one or more of the fields that are shown in Figure 9.
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[0123] Embodiments contemplate D2D Triggering via a direct D2D radio hink.
Embodiments conteraplate scenarios i which at least two devices in proximity may
have a direct radio link that may be suitable for control plane or small data
exchange (which perhaps in some embodiments might not be suitable for sustained
commumnication and/or large volumes of data). In such scenarios, among others, the
sender UE/WTRU may send a tmgger message over the direct radio link, perhaps mn
order to inform the recipient device that it may be useful to estabhsh an IP
connection, for example via the 3GPP core network., An example technique is
diustrated in Figure 14,

[0124] At 14001, the sender UE/WTRU may send a trigger request directly o
the recipient UE/WTRU over the direct D2D radio link. The trigger reguest may
mclude one or more of the fields that are shown in Figure 8. In some embodiments,
the trigger reguest may include the IP address of the sender UE/WTRU. In some
embodiments, the trigger may be sent w a broadceast message that may be used to
trigger one or move, or multiple, devices,

[0125] At 14002, the recipient UR/WTRU may provide a trigger report to the
gsender UE/WTRU wia the divect D2D radio hink. The trigger report may inchude one
or more of the fields that are shown 1 Figure 8.

[01286] In some embodiments, the divect D2D radic link may be a non-cellular
radio ink, such as but not limited to an IEEE 802.11 and/or IEEE 802.15.4 protocol
based radic hink. For example, an IEEE 802.15.4 protocol based radico link may
carry a trigger message that may ask the recipient to establish an IP connection
with the sender via the 3GPP core network.

{0127} In some embodiments, the direct D2D radio hink could be facilitated by
one or more helper nodes, such as for example, in the case of an IEEE 802.15.4
mesh network.

[0128] In some embodiments, the directD2D radic link could be a divect
cellular radio link. The radio hnk could allow the direct exchange of control plane

information {or short messages), perhaps without the nvolvement of the core
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network. This link may carry a trigger message that may ask the recipient to
establish an IP connection with the sender via the 3GPP core network, for example.
{0129} Embodiments contemplate D20 Triggering via an Indivect D2D Radio
Lank (e.g., via BaseStation/NodeB/eNodeB). In one or more embodiments, the
sender UE/WTRU may use one or more digeovery techmgues to determineg that the
recipient UE/WTRU may be 1in proximity. In some embodiments, the sender and
recipient UE/WTRUs being in proximity may imply that they are behind the same
base station and/or their base stations may support an interface for exchanging
triggers.

[0130] In some embodiments, the one or more discovery techniques may
provide the sender UE/WTRU with the identity of the recipient’s bases station
and/or the recipient’s RNTI. The sender UE/WTRU may send a trigger message
over the indirect radio link {e.g., relaved by base station/NodeB/eNodeB) to the
recipient UE/WTRU. An example techmgue 1s 1ilustrated in Figure 15,

{0131} At 15001, the sender UE/WTRU may send a tnigger request to the
sender base station/NodeB/eNodeB . The twmigger reguest may include one or more
of the fields that are shown in Figure 8. In some embodiments, the trigger request
may include an IP address of the sender UE/WTRU.

{0132] At 18002, the sender base station/NodeB/eNodeB may forward the
trigger request to the recipient base station/NodeB/eNodeB. In some embodiments,
the sender base station/NodeB/eNodeB may be the same as the recipient base
station/NodeB/eNodeB.

[0133] At 15004, the recipient base station/NodeB/eNodeB may forward the
trigger request to the recipient UE/WTRU. In some embodiments, the trigger may

be gsent in a broadeast message that may be used to tragger one or more, or multiple,

devices.
[0134] At 15006, the reapient UE/WTRU may provide a tragger report to the

recipient basge station/NodeB/eNodeB. The tngger report may include one or more of

the ficlds that are shown in Figure 9.
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[0135] At 15008, the recipient base station/NodeB/eNodeB may forward the
trigger report to the sender base station/NodeB/eNodeB. In some embodiments, the
recipient base station/NodeB/eNodeB may be the same as the sender base
station/NodeBleNodeB. At 15010, the sender base station/NodeB/eNodeB may
forward the tngger report to the sender UE/WTRU.

[0136] Although features and elements are described above m particular
combinations, one of ordinary skill in the art may appreciate that each feature or
slement may be used alone or in any combination with the other features and
slements. In addition, the methods described herein may be implemented mn a
computer program, software, or firmware incorporated in a compuier-readable
medium for execution by a computer or processor. Examples of computer-readable
media include electronic signals {(fransmitted over wired or wireless connections)
and computer-readable storage media. Examples of computer-readable storage
media melude, but are not himited to, a read only memory (ROM), a random access
memory (RAM), a register, cache memory, semiconductor memory devices, magnetic
media such as internal harvd digks and removable disks, magneto-optical media, and
optical media such as CD-ROM disks, and digital versatile disks (DVDs). A
Drocessor 1n association with software may be used to implement a radio freqguency
transceiver for use in a WTRU, UK, terminal, base station, RNC, or any host

computer.
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CLAIMS

What is claimed 1s;

1. A method for communicating a device trigger performed by a node in
comimunication with a wireless communication network, the method
COMPIISING:

receiving a fivst device tmgger (DT) request from a first wireless
transmit/receive umit (WTRU);

determining a machine-type-communication inter-working
function (MTC-IWF) in response to the first DT request;

sending a second DT request to the MTC-IWF; and

receiving a first DT response from the MTC-IWF, the first DT

response including a first information regarding a second WTRU.

2. The method of claim 1, wherein the first DT request inchudes a second

mformation regarding the second WTRU.

3. The method of claim 2, wherein the second DT request includes a thard

mformation regarding the second WIRU.

4. The method of claim 3, wherein the second imformation 1s substantially

similar to the third information.

The method of claim 3, wherewn at least one of: the second information or the

(1]

third information includes at least one oft an external identifier of the first

WTRU or an external identifier of the second WTRU.

6. The method of claim 1, wherein the second DT request corvesponds to the

first DT request.

-31-
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=3

10,

11.

12,

13.

The method of claim 1, further including sending a second DT response to the
firgt WTRU, the second DT regponse including a second information
regarding the second WTRU.

The method of claim 7, wherein at least one of: the first information or the
second mformation includes at least one of: an external identifier of the

second WTRU or a trigger reference number,

The method of claim 1, wheremn at least one of: the first DT request or the
second DT request includes at least one of: an indication for the second

WTRU to activate a sensor or an amount of data for the second WTRLJ,

The method of claim 1, wherein the node 1s a serving node, the serving node
being at least one of mobile switch center (MBC), serving GPRS support node

(SGSN), serving gateway (S-GW), or mobile management entity (MME).
= R g

The method of claim 1, wherein the first DT request 15 received inn a non-

access stratum (NAS) message.

The method of claim 1, wherein the deternmining the MTC-IWF includes
accessing a look-up function, the look-up function located in at least one of: a

Home Subscriber Server (HS5) or a Domain Name System Server.

A method for communicating a device trigger performed by a first node
serving a first wireless transmit/receive umit (WTRU), the first node in
communication with a wireless communication network, the method
COMprising:

receiving a first deviee trigger (BT) request from the first

WTRU;

-32-
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deternmining a second node 1n response to the first DT request,
the second node serving a second WTRU;

sending a second DT request to the second node; and

receiving a first DT response from the second node, the fivst DT

response mcluding a first information regarding the second WTRU,

14. The method of claim 13, further including sending a second DT response to
the first WTRU, the second DT response including a second information

regarding the second WTRU.

15. The method of claim 14, wherein at least one of: the first information or the
second information weludes at least one of an external identifier of the

second WTRU or a trigger reference number,

16. The method of claim 13, wherein the determining the second node mcludes
accessing a look-up function, the look-up function located in a Home

Subscriber Server (HS5).

17. The method of claim 13, wherein at least one oft the first node or the second
node ig at least one of: a mobile switch center (MSC), a serving GFRS support
nede (SGEN), serving gateway (5-GW), or a mohle management entity

(MME),

18. A first wireless transmit/receive unit (WTRU), the first WTRU comprising a
processor, the processor configured, at least, to:
determine a machine-type-communication inter-working
function (MTC-IWF);
send a device trigger (DT) request to the MTC-IWF via a user

plane connection, the DT request including a first information; and

-33-
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receive a DT regponse from the MTC-IWF, the DT response

mcluding a second miormation regarding a second WTRU.

19. The first WTRU of claim 18, wherein the processor is further configured to
determine the MTC-IWF by accessing a look-up function, the look-up function

Iocated 1n a Domain Name System Server,

20.The first WITRU of claim 18, wherein at least one of: the first information or
the second information includes at least one of: an external identifier of the

firgt WTETRU or an external identifier of the second WTRU,
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