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MULTI-ACCESS PDU SESSION

CROSS-REFERENCE TO RELATED APPLICATIONS

[06001]  This gpplication claims the benefit of U.S. Provisional Application No. 62/826,237, filed March 29,
2019, and titled "Multi-Access PDU Session for WTRU in Restricted Service Area,” and of U.S. Provisional
Application No. 62/806,133, filed February 15, 2018, and titled "Mulli-Access PDU Session for WTRU in

Restricted Service Arsa,” the conients of both of which ars hersby incorporated herein by reference in their

entireties.

BACKGROUND

[0002]  Wireless communication devices may establish communications with other devices and data
networks via various access networks. For example, a wireless communication device may establish
communications via a 3GPP radio access network (RAN}. A wireless communication device may access a
3GPP network in order to communicate with other wireless devices and to interface with data networks
communicatively coupled with the 3GPP RAN.

f0003]  The wireless communication device may be adapted to also access non-3GPF radio access
networks. For example, a wirsless communication device, which may be adapisd {0 access a 3GPF RAN,
may also be adapted o access 802,11 nelworks. A wirelees communication device may communicats over
the 3GPP RAN and the non-3GPP RAN, a.g., an 802.11 network.

SUMMARY

[06004] Disclosed herein are systems and implemantations for establishing multi-access (MA) protocol
data unit (PDU) sessions. A computing systerm which may be, for example, a wireless transmit and receive
unit (WTRU}, may be programmed to recsive a paging message. The paging message may be received
gver a radio access nstwork such as, for example, a 3GPP access network and may have originated fom
a server system comprised in a core network. The paging message may comprise an indication associated
with a multi-access PDU session. The paging message may comprise an indication of “Multi-Accsss” and
may be associated with reactivating an exisling MA PDU session gver the 3GPP access network and a

non-3GPP access network. The WTRU may be in a Conneclion Management-idle (CM-IDLE} mode for the
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3GPP access network and may be in Connsction Management-ldie (CM-iDLE) mode for the non-3GPF
access nabwork when the paging message is received.

[06005]  The WTRU may respond to the paging message by generating a first Service Request. The firs
Service Regusst may comprise an indication associated with the 3GPP access natwork, The first Service
Request may further comprise an indication that the first Service Request applies fo the 3GFP access
network only. The first Service Reguest may also comprise ons or more sessicn identifiers assceiated with
MA PDU sessions. The session identifiers may be associated with one or more MA PDU sessions that may
be ideniified for potential reactivation. The WTRU may send ihe first Service Request via the 3GPP access
network to the server system comprised in the core network.

[0008] The WTRU may further respond 1o the paging message by generating a second Service
Reguest. The second Service Requast may comprise an indication associated with a non-3GPP access
network. The second Service Request may comprise an indication that the second Service Requast applies
to the non-3GPF access network only. The sscond Service Request may also comprise ons or more
session identifiers associated with MA FDU ssssions. The ssssion identifiers may be associated with ons
or more MA PDU sassions that may be reactivated and may be assceiated with the 3GPP accass network
and/or the non-3GPP access network. The WTRU may send the second Service Request via the non-
3GPP access network to the server system comprised in the cors network.

[0007]  The WTRU may be programmed {o receive a first Service Accept message in responss (o
transmitting the first Service Requast. The first Sarvics Accept maessage may be racsived via the 3GFP
access network and may indicate the user plane has been activated for communications on the 3GPP
access natwork, The WTRU may send the second Service Request afier recaiving the first Service Accept
massage. The WTRU may be programmed to receive a second Service Accept message in response to
transmitting the second Service Requast. The second Servics Accept message may be recsived via the
non-3GPP access network and may indicate the user plans has been activated for communications on the
non-3GPP access network. The WTRU may receive data over a MA-PDU session using the 3GPP access
network and the non-3GPP access nstwork.

[0008] The WTRU may be programmed to establish and/for reactivate a MA PDU session whersin the
WTRU may be in M-IDLE mode for a first access network and may be in CM-Connected mode for a
second access nefwork. In examples, the WTRU may be in CM-IDLE mods for & 3GPP access network
and in CM-Connectsd mods for a non-3GPP access network, The WTRU may be in CM-IDLE mods for a
non-3GPP access network and may be in CM-Connected mode for a 3GFP access nstwork. The WTRU

may receive a massage comprising an indication associated with a MA-PDU session. The message may

No
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be received, for example, over the second access network for which the WTRU may be in, for example,
CM-Connected mode.

[060098] The WTRU may respond to the message by generating a firsi Service Request. The Service
Request may comprise an indication associated with the first access network which may be in, for example,
a CM-idle mode. The Service Request may comprise an indication that the Servics Request applies to the
first access network only, The Service Reqguest may comprise one or more session identifiers associated
with MA PDU sessions, The WTRU may send the Sarvice Requsst via the first accsss network, The WTRU
may be programmed 1o receive g Service Accept message in response {o the first Service Request. The
WTRU may receive data over a MA-PDU sassion using the 3GPP access network and the non-3GPP
accass network.

[0010] A server system may be programmed {0 sstablish and/or reactivate MA PDU sessions with a
WTRU. The server sysiem may be comprised in a network adapied to provide mobils-broadband
functionality such as, for example, an Evolvad Packet Core (EPC) or 5G core network. The server sysiem,
which may comprise, for example, an Access and Mobility Managsment Function (AMF) may receive a
communication requesting to establish a MA PDU session. The commiunication may comprise a PDU
session identifier corresponding io an existing PDU session that is 1o be reactivaisd. The communication
may identify a WTRU to which the MA PDU appliss.

[0G11]  The server system, in response to recsiving the communication, may generats a messags
comprising an indication associated with a MA PBU session. The message may compriss, for example, a
"Mulli-Access” indication. The server system may send the message via g first access network which may
be, for example, a 3GPP access natwork or a non-3GPP access network. If the messags is sent over a
3GPP access network, the message may be a paging messags, for example. If the messags is sent over a
non-3GPP access network, the message may bs, for example, a non-Access Stratum (NAS) formaited
signal.

[0012] The server system may receive a first Service Request which may comprise an indication
associated with the first accsss network. Ths first Service Request may comprise one or more session
identifiers associated with mulli-access PDU sessions. The first Service Requast may also comprise an
indication the Sarvice Request is associatad with the first service access network only.

[0013] The server system may receive a second Service Request which may comprise an indication
assoniated with the second access network. The second Ssrvice Request may comprise one of fore
session identifiers associated with multi-access PU sessions. The sscond Service Regquest may also

comprise an indication the Service Request is associated with the second service access network only.

[$%]
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[0614]  Inresponse io the first Service Request, the server system may activate a user plans for the first
access natwork, The saerver system may generate a first Service Acespt messags and may send the
message via the first access network,

[0015]  Inresponse fo the second Service Request, the server syster may activaie a user plane for the
first access network, The server system may generate a first Service Accept message and may send the
massage via the first access network.

[0318]  The server system may send and recsive data ovar a MA-PDU session using the first network,
8.g., 3GPP access network, and the second network, e.g., non-3GPP accass network.

[0017]  This Summary is providad to introduce a selection of concepts in a simplified form that are further
describad herein in the Detailed Description. This Summary is not intended to limit the scope of the claimed

subject matter. Cther features ars described herain,

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] A mors detailed understanding may be had from the following description, given by way of
exampls in conjunction with the accompanying drawings whersin:

[0018] FIG. 1Az a system diagram illustrating an example communications system in which one or
more disclosad embodiments may be implamented.

Y
i

(060201  HiG 1B is a system diagram illustrating an example wireless transmit/recsive unit (WTRU) that
may be used within the communications aystem illustrated in FIG. 1A according to an embodiment.

f0021]  FIG. 1Cis a system diagram illustrating an example radio access network (RAN) and an example
core network {CN) that may be used within the communications system iliustrated in FIG. 1A according to
an embodimant,

[0022] FIG. 1D is a system diagram illustrating a further example RAN and a further example CN that
may be used within the communications system illustrated in FIG. 1A according fo an embodiment.

[0023] FiG. 2 depicts an example multi-access FDU session.

[0024] FiG. 3 depicts example processing for selecting a URSP rule for PDU session establishmeant.

I

T

G
[0025] FIG. 4 depicts exampls processing for determining to reactivate a multi-access PBU ssesion.
G

[0026] Fi

access PDU session.

5. 5 depicts example procsssing for network triggersd Service Requesis {o activate a mulli-

f0027] FIG. € depicts example procsssing for network triggered Service Requests to activate a multi-

access PDU session.
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DETAILED DESCRIPTION

[0628]  Disclossd herein are systems and implamentations for establishing and managing multi-access
{MA) PDU sessions through 3GPP RANs and non-3GPP networks, A WTRU may bs configured fo
establish a communication session through one or both of a 3GPP RAN and a non-3GPP network. The
WTRU may account for restricted service areas for 3GPP RAN service in configuring a communication
session via ong or both of a 3GPP RAN and a non-3GFP network. A communications network may
communicate with a WTRU fo trigger activation of a MA-PDU session over a 3GPP RAN and a non-3GPP
network,

—

f0028] FIG. 1Ais a diagram illustrating an example communications systern 100 in which one or more
disclosed smbodiments may be implemsnied. The communications system 100 may be a muitiple access
system that provides content, such as voice, data, video, messaging, broadcast, ete., to multiple wireless
users. The communications system 100 may enable mulliple wirgless users to access such conient
through the sharing of system resourcas, including wirsless bandwidth. For example, the communications
systems 100 may employ one or mors channe! access methods, such as code division multipie access
(CDMA), time division multiple access (TDMA), frequency division muitiple access (FDMA), orthogonal
FDMA (OFDMA), single-carrier FDMA (SC-FDMA), zero-tail unigue-word DFT-Spread OFDM (ZT UW
DTS-g OFDM), unique word OFDM (UW-OFDM), resource block-filiered OFDM, filter bank multicarrier
(FBMC), and the liks.

[0630]  Asshown in FIG. 1A, the communications system 100 may include wireless transmilireceive
units (WTRUg) 102a, 102b, 102¢, 102d, a RAN 104/113, a CN 106/115, a public switched telephone
network (PSTN} 108, the Internat 110, and other networks 112, though it will be appreciated that the
disclosed embodiments conternplate any number of WTRIUs, base stations, networks, and/or network
elemsnts. fach of the WTRUs 1023, 102k, 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¢, 1024,
any of which may be referred to as a “stalion” andfor 2 "STA”, may be configured {o transmit and/or receive
wirsless signals and may include a user equipment (UE), a mobile station, a fixed or mobile subscriber unit,
a subscription-based unit, a pager, a cellular telephone, a personal digital assistant {(PDA), a smartphone, a
laptop, a netbook, a perscnal computer, a wireless sensor, a hotspot or Mi-Fi deviee, an Internet of Things
{ioT) device, g watch or other wearable, a head-mounted display (HMD), a vehidle, a drone, a medical
device and applications {e.g., remote surgary), an indusirial device and applications {e.q., a robot and/or

other wirsless devices operating in an indusirial andfor an automated processing chain contexts), a

[}
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consumer electronics device, a device operating on commercial and/or industrial wireless networks, and
ths like. Any of the WTRUs 1023, 102b, 102¢ and 102d may be interchangsably referred to as a UE.
[06031]  The communications systems 100 may also include a base sigtion 114a and/or a base station
114b. Each of the bass stalions 114a, 114b may be any typs of device configurad to wirslessly interface
with at least one of the WTRUs 1023, 102b, 102¢, 1024 fo faciliate access fo one or more communication
networks, such as thg CN 106/115, the Intemnet 110, and/or the other natworks 112, By way of example,
the base stations 114a, 114b may be a base transceiver sfation (BTS), a Nede-B, an encode B, a Home
Node B, a Home eNode B, a gNE, a NR NodeB, a site controller, an access point (AP}, a wirsless router,
and the like. While the bass stations 114a, 114b are each depicled as g single elemant, it will be
appreciated that the base stations 1148, 114b may include any number of interconnectad base stations
and/or network elements.

[0032] The base station 114a may be part of the RAN 104/113, which may also include other basse
stations and/or network elements {not shown), such as a base station controlier (BSC), a radio network
conitrotler (RNC), relay nodes, elc. The base station 114a and/or the base station 114b may be configured
to transmit and/or recsive wireless signals on one or more carrier frequencies, which may be referred o as
a cell (not shown}. Thess frequencies may be in licensed spectrum, unlicensed specirum, or a
combination of licensed and unlicensed spectrum:. A cell may provide coverage for a wirsless service o g
specific gsographical area that may be relatively fixed or that may change over time. The csli may further
be divided into call sectors. For example, the call associalad with the base station 114a may be divided info
three sectors. Thus, in ons embodiment, the base station 114a may include three fransceivers, ie., one for
each sector of the cell, in an embodimeant, the base station 114a may employ multiple-input multipls output
{MIMO) technology and may utilize multiple transceivers for each sector of the cell. For example,
beamforming may be used {o fransmit andfor receive signals in desired spatial directions.

[0033]  Ths bagss stations 1144, 114b may communicate with one or mors of the WTRUs 1024, 102b,
102¢, 102d over an air interface 116, which may be any suitable wireless communication link {s.g., radio

frequency (RF), microwave, centimeter wave, micrometer wave, infrared (IR}, ultraviolst (UV), visibls light,
etc.). The air intsrface 116 may be established using any suitabie radic access technology (RAT).

[0034] More spsaifically, as noted above, the communigations system 100 may be a mulliple access
system and may employ one or more channel access schemes, such as CDMA, TDMA, FOMA, OFDMA,
SC-FDMA, and the like. For example, the base station 114ain the RAN 104/113 and the WTRUs 1025,
102b, 102¢ may implement a radio technology such as Universal Mobile Telecommunications System
{UMTS) Terrestrial Radio Accass (LUITRA), which may establish the air interface 115/116/117 using

wideband CDMA (WCDMA). WCDMA may include communication profocols such as High-Speed Packst

G-
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Access (H5PA) andfor Evolved HSPA (HSPA+). HSFA may includs High-Spesd Downlink (D) Packet
Accass (HSDPA} and/or High-Speed UL Packs! Access {HSUPA).

[06035]  In an smbodiment, the base station 114a and the WTRUs 1024, 102b, 102¢ may implement a
radio technology such as Evolved UMTS Terrssirial Radio Access (E-UTRA), which may sstablish the air
interface 116 using Long Term Evolution {LTE) and/or LTE-Advanced (LTE-A) and/or LTE-Advanced Pro
(LTE-A Proj.

[06036]  In an embodiment, the base station 114a and the WTRUs 10243, 102b, 102¢ may implemant a
radio fechnology such as NR Radio Access , which may sstablish the air interface 116 using New Radio
(NR).

[0337]  In an embodiment, the base station 114a and the WTRUs 102a, 102b, 102c may implsment
multiple radic accass technologies. For exampls, the base station 114a and the WTRUs 1022, 102h, 102¢
may implement LTE radio access and NR radio access together, for insiance using dual conneciivity {(DC)
principles. Thus, the air interface utilized by WTRUs 1023, 102b, 10Zc may be characterized by multiple
types of radio access iechnologies andfor transmissions sent toffrom muitiple types of bage siations (8.q., a
aNB and a gNE).

[06038]  In other embodiments, the base station 114a and the WTRUs 1023, 102k, 102¢ may implsment
radio fechnologies such as |EEE 802.11 {i.2., Wirsless Fidslity (WiFi), IEEE 802.16 {i.e., Worldwide
Interopsrability for Microwave Access (WIMAX)), COMAZ2000, COMAZ000 1X, CDMAZ2000 EV-DO, Interim
Standard 2600 {15-2000), Interim Standard 95 (18-95), Interim Standard 856 (1S-856), Global System for
Mobile communications (GSM), Enhanced Data rates for GSM Evolution (EDGE), GSM EDGE (GERAN),
and the like.

[0038]  The bass station 114b in FIG. 1A may be a wirsless router, Homs Node B, Home eNode B, or
access point, for exampls, and may utilize any suitable RAT for faciitating wireless connactivity in a
lucalized area, such as a place of busingss, a home, a vehicle, a campus, an industrial facility, an air
corridor (e.g., for use by drones), a roadway, and the like. in one embodimeni, the base station 114b and
the WTRUs 102¢, 102d may implement a radio technology such as IEEE 802.11 to establish a wirsless
imptement a radic technology such as IEEE 802.15 to establish a wireless personal area network {(WFAN),
In yet ancther embodiment, the base station 114b and the WTRUs 102¢, 102d may utilize a cellular-based
RAT (e.g., WCDMA, CDOMAZ000, GSM, LTE, LTE-A, LTE-A Pro, NR efc ) fo establish a picocsli or
femiocell. As shown in FIG. 1A, the base station 114b may have a direct connection fo the internet 110

Thus, the bass siation 114b may not be required to accass the Intemet 110 via the CN 106/115.
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[0640]  The RAN 104/113 may be in communication with the CN 108/115, which may be any type of
network configured o provide voics, data, applications, and/or voice over internst protocal (VolP) serviges
to one or more of the WTRUs 1024, 102b, 102¢, 102d. The data may have varying quality of service {QoS)
requirements, such as differing throughput requirements, latency requirements, error folerance
requirements, reliability requirements, data throughput requirements, mobility requirements, and the like.
The CN 106/115 may provide call control, billing services, mobile location-hased services, pre-paid calling,
Internat connectivity, video distribution, sfc., andfor perform high-level security functions, such as user
authentication. Although not shown in FIG. 1A, #t will be appraciated that the RAN 104/113 and/for the CN
1G6/115 may be in direct or indirect communication with other RANs that employ the sams RAT as the
RAN 104/113 or a different RAT. For example, in addition {o being connacted to the RAN 104/113, which
may be utilizing a NR radio technology, the CN 106/115 may also be in communication with another RAN
{not shown) smploying a GSM, UMTS, CDMA 2000, WiMAX, E-UTRA, or WiFi radio technology.

[0041]  The CN 106/115 may also serve as a gateway for the WTRUs 1023, 102b, 102¢, 102d to access
the FSTN 108, the internet 110, and/or the other netwaorks 112, The PSTN 108 may include circuit-
switched telephone networks that provide plain old telephone service (POTS). The Internet 110 may
include a global system of inferconnecied computer networks and devices that use commen
communication protocols, such as the transmission control protocol {TCP), user datagram profocol (UDF)
and/or the internet protocol {iP} in the TCFAF internet protocol suite. The networks 112 may include wired
and/or wireless communications natworks cwned and/or oparated by other service providers. For exampls,
the networks 112 may include anciher CN connscted to cne or more RANs, which may employ the same
RAT as the RAN 104/113 or a different RAT.

[0042]  Soms or all of the WTRUs 10Za, 102b, 102¢, 102d in the communications system 100 may
include muiti-mode capabilities (e.g., the WTRUs 102a, 102b, 102¢, 102d may include multiple transceivers
for communicating with different wirsless natworks over different wirsless links}), For example, the WTRU
102¢ shown in FIG. 1A may be configured to communicaie with the bass station 114a, which may employ a
cellular-based radio technology, and with the base station 114k, which may employ an IEEE 802 radio
technology.

[0043] G 1Bis a system diagram illustrating an example WTRU 102, As shown in FIG, 18, the
WTRU 102 may include a processor 118, a transceiver 120, a fransmit/recsive element 122, a
speaker/microphons 124, a keypad 126, a display/touchpad 128, non-removable memaory 130, removable
mamory 132, a power source 134, a global positicning system (GFS) chipset 136, and/or other peripherals
138, among others. It will be appreciated that the WTRU 102 may include any sub-combination of the

foregoing elements while remaining consistent with an embodiment.
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[0044]  The processor 118 may be a general purpose processor, a special purpose processor, a
gonventional procassor, a digital signal processor (DSP), a plurality of microprocsssors, ons or more
microprocessors in association with a DSP core, a controller, a microconirolier, Application Speoiﬁc

gircuit {IC), a state machine, and the like. The processor 118 may perform signal codiﬂg, data pmcessing,
power confrol, input/output processing, and/or any other functionality that enablas the WTRU 102 to
operals in a wireless snvironment. The processor 118 may be coupled to the fransceiver 120, which may
be coupled to the transmitireceive element 122. While FIG. 1B depicts the processor 118 and the
transceiver 120 as separate components, it will be appreciated that the processor 118 and the transceiver
120 may be integrated togsther in an glectronic package or chip.

[6045]  The transmit/receive element 122 may be configured to transmit signals to, or receive signals
from, a base station {e.q., the base siglion 114a) over the air inlerface 116. For example, in one
smbodirment, the iransmitreceive element 122 may be an antenna configured to fransmit and/or receive
RF signais. In an embodiment, the fransmit/recsive slement 122 may be an emitter/detector configured to
transmit andfor receive IR, UV, or visible light signals, for example. In yet ancther embodimant, the
transmitfreceive element 122 may be configured to fransmit andfor receive both RF and light signals. it will
be appraciated that the transmitireceive elemeant 122 may be configured fo fransmit and/or recsive any
combination of wireless signals.

[0046] Aithough the transmit/receive slement 122 is depicted in FIG. 1B as a single element, the WTRU
102 may include any number of fransmit/receive elemenis 122, More specifically, the WTRU 102 may
empioy MIMO technology. Thus, in one embodiment, the WTRU 102 may include two or more
transmitireceive elemenis 122 (e.g., mulliple antennas) for fransmitting and receiving wireless signals over
the air interface 116

[0047]  The transceiver 120 may be configured to modulate the signals that ars to be transmitted by the
transmit/receive element 122 and o demoduiate the signals that are received by the transmit/receive
elemsnt 122, As noted above, the WTRU 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
NR and IEEE 802.11, for sxample.

[0048]  The processor 118 of the WTRU 102 may be coupled to, and may receive user input data from,
the speaker/microphone 124, the keypad 126, andfor the display/iouchpad 128 (e.g., a liquid crystal display
{LCD) display unit or organic light-emitting diode (OLED) display unit). The processor 118 may also output
user data {o the speaker/microphone 124, the keypad 126, andfor the display/touchpad 128, In addition,

the processor 118 may access information from, and store data in, any typs of suitable memory, such as
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the non-removable memory 130 and/or the removable memory 132, The non-removable memory 130 may
include random-access mamory (RAM), read-only memory (ROM}, a hard disk, or any other type of
memory storage device. The removable memory 132 may include a subscriber identity module {(SIM) card,
a memory stick, a secure digital (SD} memory card, and the like. In other embodiments, ihe processor 118
may access information from, and store data in, memory that is not physically located on the WTRU 102,
such as on a server or a home computer {not shown).

[0048]  The processor 118 may receive power from the power source 134, and may be configured to
distribute and/or conirol 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 sourca 134 may include one
or more dry cell batteries {e.g., nickel-cadmium (NiCd), nickel-zinc (NiZn}, nickel metal hydride (NiMH),
lithium-ion (Li-ion}, etc.}, solar cells, fuel celis, and the liks.

[0050]  The processor 118 may also be coupled o the GPS chipset 136, which may be configured to
provide location information {e.q., longitude and latitude) regarding the current location of the WTRU 102,
In addition to, or in lieu of, the information from the GFS chipsst 136, the WTRU 102 may receive location
information over the air interface 116 from a base station {e.q., base stations 114a, 114b) and/or determine
its location based on the liming of the signals being received from two or more nearby base siations. it will
be appreciaied that the WTRU 102 may acquire iocation informaiion by way of any suitable location-
determination method while remaining consistent with an embodiment.

[6054]  The procassor 118 may further be coupled to other peripherals 138, which may include one or
more software and/or hardware modulss that provide additional features, functionalily and/or wired or
wirsless connactivity. For example, the peripherals 138 may include an accslerometer, an e-compass, @
satelliie fransceiver, a digital camera (for photographs and/for video), a universal serial bus (USE) port, a
vibration device, a television transceiver, a hands freg headsat, a Blustooth® module, a freguenc
modulated {FM) radio unit, a digital music player, a media player, a video game player module, an Internstl
browser, a Virlual Reglity and/or Augmented Reslity (VR/AR) device, an activily tracker, and the like. The
peripherals 138 may include one of more sensors, the sensors may be one or miore of a gyroscope, an
accelerometer, a hall effect sensor, a magnstometer, an orientation sensor, a proximity sensor, a
temperature sensgr, a time sensor; a geolocation sensor; an altimeter, a light sensor, a touch sensor, a
magnetometer, a baromeler, a gesture sensor, a biometric sensor, and/or a humidity sensor,

[0052] The WTRU 102 may include a full duplex radio for which transmission and reception of some or
all of the signals {g.g., associated with particular subframes for both the UL {s.g., for transmission) and
downlink {s.¢., for reception) may be concurrent and/or simultansous. The full duplex radio may include an

interference managsment unit to reduce and or substantially sliminate self-inierference via either hardware
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{e.g., a choke) or signal processing via a processor (8.g., a separate processor {not shown) or via
processor 118). In an embodiment, the WRTU 102 may include a hall-duplex radio for which transmission
and reception of soms or all of the signals (e.q., associated with particular subframes for either the UL
(e.g., for transmission; or the downlink {8.g., for reception}).
[0053] FIG. 10 is a system diagram illustrating the RAN 104 and the CN 106 according to an
smbodiment, As noted above, the RAN 104 may employ an E-UTRA radio technology to communicate with
the WTRUg 102a, 102b, 102¢ over the air interfacs 116, The RAN 104 may also be in communication with
the CN 106.
[0054]  The RAN 104 may includs eMNode-Bs 160a, 160b, 160c¢, though it will be appreciated that the
RAN 104 may include any number of eNode-Bs while remaining consistent with an embodiment. The
eNode-Bs 160a, 160b, 160¢ may each include one or more transceivers for communicating with the
WTRUs 102a, 102b, 102¢ over the alr interface 116. In one embodiment, the eNode-Bs 1602, 160b, 160¢c
may implement MIMO technology. Thus, the eNods-B 1604, for example, may use mulliple antennas to
tranamit wireless signals to, and/or receive wireless signals from, the WTRU 102a.
[0085]  Each of the eNode-Bs 160a, 160b, 160¢c 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 UL and/or DL, and the like. As shown in FIG. 1C, the eNods-Bs 1603, 160b, 160c may
communicate with one another over an X2 interface.
[00%8] The CN 106 shown in FIG. 1C may include a mobility managsment entity (MME) 162, a serving
gateway {SGW) 1684, and a packet data network (PDN) gateway (or PGW) 166, While sach of the
foregoing elements are depicted as part of the CN 106, it will be appreciated that any of these elemenis
may be owned andfor operated by an entity other than the CN operator.
[0057]  The MME 162 may be connected to each of the eNode-Bs 1623, 162k, 162¢ in the RAN 104 via
an $1 intarface and may sarve as a contral nods. For example, the MME 162 may bs regponsibls for
authenticating users of the WTRUs 102a, 102b, 102¢, bearer activation/deactivation, selecting a pariicular
serving gateway during an initial aftach of the WTRUs 102a, 102b, 102¢, and the like. The MME 162 may
provide a control plane function for switching between the RAN 104 and other RANSs {(not shown) that
empioy other radio technologies, such as GSM and/or WCDMA.
[0058]  The SGW 164 may be connected to each of the eNode Bg 160g, 160k, 160c in the RAN 104 via
the 51 interface. The SGW 164 may generally roule and forward user data packets to/ffrom the WTRUs
102a, 102b, 107Zc. The SGW 164 may perform other functions, such as anchoring user planes during inter-
eNods B handovers, triggsring paging when DL dala is available for the WTRUs 102a, 1020, 102¢,
managing and storing contexts of the WTRUs 102a, 102b, 102¢, and the liks.
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[0658] The SGW 164 may be connected to the PGW 166, which may provide the WTRUs 102a, 102b,
102¢ with access {0 packet-switched natworks, such as the Internet 110, io facilitate communications
between the WTRUs 1024, 102b, 102¢ and |P-snabled devices.

[0060]  The CN 106 may faciiitate communications with other networks. For example, the CN 106 may
provide the WTRUs 1023, 102b, 10Zc with access to circuit-switched networks, such as the PSTN 108, fo
facilitate communications betwesn the WiRUs 102a, 102b, 102¢ and traditional land-line communications
devices. For example, the CN 106 may include, or may communicate with, an IP gateway (e.g., an IP
muliimedia subsystem (IMS) server) that serves as an interface beiween the CN 106 and the PSTN 108, In
addition, the CN 106 may provide the WTRUs 102a, 102h, 102¢ with access to the other nstworks 112,
which may include other wired and/or wireless networks that are owned and/or operated by other service
providers.

[0081]  Although the WTRU is described in FIGS. 1A-10 as a wirsless ferminal, it is contemplated that in
ceriain represeniative embodiments that such a terminal may use (s.q., temporarily or permanenily) wired
communication interfaces with the communication network.

[0062]  In representative embodiments, the other network 112 may be a WLAN.

[0083] A WLAN in infrasfructure Basic Service Sef (BSS) mode may have an Access Point (AP) for the
BSS and one or more stations {(STAs) associaled with the AP. The AP may have an access or an interface
to a Distribution Systermn {DS) or another type of wired/wireless natwork that carries traffic in to and/or out of
the BSS. Traflic io STAs that originates from outside the BSS may arrive through the AP and may be
delivered to the STAs. Traffic criginating from STAs fo destinations outside the BSS may be sent to the AP
to be delivered to respective destinations. Traffic betwsen STAs within the BSS may be sent through the
AP, for example, whers the source STA may send traffic to the AP and the AP may deliver the iraffic to the
destination STA. The fraffic between STAs within 2 BSS may be considerad and/or referred {o as pesr-to-
peer traffic. The pesr-to-peer traffic may be sent between {8.g., directly betwsen) ths source and
destination STAs with a direct link setup (DLS). In certain representative embodimants, the DLS may use
an 802.11e DLS or an 802,11z tunneled DLS (TDLS). A WLAN using an Independent BSS {IBSS) mode
may not have an AP, and the STAs (a.q., ali of the STAS) within or using the IBSS may communicate
directly with each other. The IBSS mode of communication may sometimeas be raferred to herain as an “ad-
hoc” mode of communication.

[0064] When using the 802.11ac infrastructure mode of operation or a similar mods of operations, the
AP may transmit a beacon on a fixed channel, such as a primary channel. The primary channel may bs a
fixed width (e.g., 20 MHz wide bandwidth) or a dynamically set widih via signaling. The primary channel
may be the operating channel of the BSS and may be used by the STAs to establish a connection with the
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AP, In ceriain representative embodiments, Carrier Sense Multiple Access with Collision Avoidancs
{CSMA/CA) may be implemeanted, for axample in in 802.11 systems, For CSMA/CA, the STAs (g.g., svery
STA), including the AP, may sense the primary channel. If the primary channal is sensed/dstected andfor
determined to be busy by a particular STA, the particular STA may back off, One STA {(s.g., only one
station) may transmit at any given time in a given BSS.

[0085] High Throughput (HT) STAs may use a 40 MHz wide channel for communication, for exampls,
via a combination of the primary 20 MHz channel with an adjacent or nonadjacent 20 MHz channel fo form
a 40 MHz wide channal.

[0066] Very High Throughput (VHT) STAs may suppart 20MHz, 40 MHz, 80 MHz, and/or 160 MHz wide
channels. The 40 MHz, and/or 80 MHz, channels may be formed by combining contiguous 20 MHz
channels. A 160 MHz channel may be formad by combining 8 contiguous 20 MMz channels, or by
combining two non-contiguous 80 MHz channals, which may be referred to as an 80+80 configuration. For

the B0+80 configuration, the data, after channsl encoding, may be passed through a segment parser that

procassing, may be done on each stream separately. The streams may be mapped on to the two 80 MHz
channels, and the data may be {ransmitted by a transmitting STA. At the receiver of the recaiving STA, the
above describad opseration for the 80480 configuration may be reversed, and the combined data may be
sent to the Medium Access Control (MAC).

[0087]  Sub 1 GHz modes of operation are supported by 802.11af and 802.11ah. The channe! operaling
bandwidthe, and carriers, ars reducsd in 802.11af and 802.11sh relative io those used in 802.11n, and
802.11ac. B02.11af supports 5 MHz, 10 MHz and 20 MHz bandwidths in the TV White Space (TVWG)
spacirum, and 802.11ah supports 1 MHz, 2 MHz, 4 MHz, 8 MHz, and 16 MHz bandwidths using non-
TVYWS spectrum. According to a representative embaodiment, 802.11ah may support Meter Typs
Control/Machine-Type Communications, such as MTC devices in a macro coverage area. MTC devices
may have cerlain capabilities, for exampls, limited capabilities including support for {a.g., only support for)
ceriain andfor limited bandwidths. The MTC devices may include a battery with a baitery life above a
threshald (e.q., to maintain a very iong battery life).

[0088] WLAN systams, which may support multiple channels, and channel bandwidths, such as
802.11n, 802.11ac, 802.11af, and 802.11ah, include a channel which may be designated as the primary
channel. The primary channe! may have a bandwidth equal to the largest common operating bandwidth
supported by all STAs in the BSS. The bandwidth of the primary channel may be set and/or limited by a
STA, from among all STAs in operating in a BSS, which supports the smallest bandwidth operating mode.

In the example of 802.11ah, the primary channsl may be 1 MHz wide for STAs (e.g., MTC type devices)
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that support {e.g., only support) a 1 MHz mods, even if the AP, and other STAs in the BSS support 2 MHz,
4 MHz, 8 MHz, 16 MHz, and/or other channsl bandwidth operating modes. Carrier sensing and/or Network
Allocation Vactor (NAV) settings may depend on the status of the primary channel, if the primary channel is
busy, for example, due to a STA {which supports only a 1 MHz operating mode}, transmitfing o the AP, the
entire available frequency bands may be considered busy sven though a majority of the frequency bands
remains idle and may be available.

[0088]  In the Uniled States, the available frequency bands, which may be used by 802.11ah, are from
202 MHz to 928 MHz. In Korea, the available frequency bands are from 917.5 MHz t0 923.5 MHz. In
Japan, the available frequency bands are from 916.5 MHz to 927 .5 MHz. The total bandwidth available for
802.11ah is 6 MHz fo 26 MHz depending on the country code.

[0070] FIG. 1Dis a system diagram illustrating the RAN 113 and the CN 115 according o an
embodiment. As noted above, the RAN 113 may employ an NR radio ischnology to communicate with the
WTRUs 1024, 102b, 102¢ over the air interface 116, The RAN 113 may also bs in communication with the
CN 115,

[0071]  Ths RAN 113 may includs gNBs 1804, 180b, 180c, though it will be appreciated that the RAN
143 may include any number of gNBs whils remaining consistent with an embodimsnt. The gNBs 1803,
180b, 180¢ may each include one or more transceivers for communicating with the WTRUs 1023, 102b,
102¢ over the air interface 116. In one smbodiment, the gNBs 18Ga, 180b, 180c may implement MIMO
technology. For example, gNBs 180a, 108b may utilize beamforming to transmit signals to and/or recaive
signals from the gNBs 180a, 180h, 180c. Thus, the gNB 1804, for example, may use multiple antennas to
transmit wireless signals to, and/or receive wireless signals from, the WTRU 10Za. In an embodiment, the
gNBs 1803, 180b, 180c may implement carrier aggregation technology. For example, the gNB 180a may
transmit multipie component carriers to the WTRU 102a {not shown). A subsa! of these component carriers
may be on unlicensed spactrum while the remaining componeni carriers may be on licensed spectrum. In
an embodiment, the gNBs 180g, 180b, 180c may implement Coordinated Multi-Point {CoMP) technology.
For sxample, WTRU 102a may recsive coordinated transmissions from gNB 180a and gNB 180b (and/or
gNB 180c).

[0072] The WTRUs 1024, 102b, 102¢ may communicate with gNBs 1804, 180b, 180c using
transmissions associated with a scalable numerclogy. For example, the OFDM symbol spacing and/or
OFDM subearrier spacing may vary for diffsrent fransmissions, different cells, and/or diffsrent poriions of
the wireless fransmission spectrum. The WTRUs 102a, 102b, 10Z¢ may communicate with gNBs 180a,
180b, 180¢ using subframs or transmission time intervals {TTls) of varigus or scalable lengths (8.g.,

containing varying number of OFDM symbols and/or lasting varying lengths of absoluis time).
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[0673] The gNBs 180a, 180b, 180c may be configured to communicate with the WTRUs 1023, 102b,
102¢ in a standalone configuration and/or a non-standalone configuration. In the standalone configuration,
WTRUs 1024, 102b, 102¢ may communicale with gNBs 180a, 180k, 180¢ without also accessing other
RANs {8.g., such as eNode-Bs 160a, 160b, 160c). In the standalone configuration, WTRUs 102a, 102b,
102¢ may utilize one or more of gNBs 18Ca, 180b, 180c as a mobility anchor point. In the standalone
configuration, WTRUs 102g, 102b, 102¢c may communicate with gNBs 180g, 180b, 180c¢ using signals in an
unlicensed band. In a non-standalone configuration WTRUs 1024, 102b, 102¢ may communicate
with/connect to gNBs 180a, 180b, 180¢ while also communicating with/connecting fo another RAN such as
eNode-Bs 160a, 160b, 160c. For exampls, WTRUs 102a, 102k, 10Z¢c may implement DC principlss to
communicats with one or more ghNBs 180a, 180b, 180¢ and one or more eNode-Bs 160a, 160b, 160¢
substantially simultanscusly. In the non-standalone configuration, eNode-Bs 1604, 160b, 160¢ may serve
ag a mobility anchor for WTRUs 1023, 102b, 102¢ and gNBs 1804, 180b, 180¢ may provide addilional
coverage and/or throughput for servicing WTRUs 1023, 102b, 102c.

[0674]  Fach of the gNBs 180a, 180b, 180c may be associated with a particular cell (not shown) and
may be configured to handle radio resource managsment degisions, handover decisions, scheduling of
users in the UL and/or DL, support of network slicing, dual conneclivity, inferworking befween NR and E-
UTRA, routing of user plane data towards User Plane Function (UPF) 1844, 184b, routing of control plane
information towards Access and Mobility Management Function (AMF} 1823, 182b and the like. As shown
in FiG. 1D, the gNBs 180a, 180b, 180c may communicate with one ancther over an Xn interface.

[0075]  The CN 115 shown in FIG. 1D may include at lsast one AMF 1823, 182b, &t least one UPF
184a,184b, at least one Session Management Function (SMF} 183a, 183b, and possibly a Data Network
{DN) 1853, 185b. While each of the foregoing slements are depicted as part of the CN 115, it will be
appreciated that any of thass elements may be ownad andfor opsrated by an entity other than the CN
operator,

[0076]  The AMF 1823, 182b may be connecied to one or more of the gNBs 180a, 180b, 180¢ in the
RAN 113 via an N2 interface and may serve as a conirol node. For example, the AMF 182a, 182b may bs
responsible for authenticating users of the WTRUs 102a, 1026, 10Z¢, support for network slicing {e.g.,
handling of different PDU sessions with different requirements), selacting a particular SMF 1834, 183k,
management of the regisiration area, termination of NAS signaling, mobility management, and the like.
Network slicing may be used by the AMF 182a, 182h in order to customize CN support for WTRUs 1023,
1026, 10Z¢ based on the types of services being utilized WTRUs 10Za, 102b, 102¢. For example, different
network slices may be established for different use casas such as servicss ralying on ultra-reliable low

latency (URLLC) access, services relying on enhanced massive mobile broadband (eMBB} access,
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services for machine typs communication (MTC) access, and/or the like. The AMF 162 may provide a
gontrol plane function for switching betwesn the RAN 113 and othar RANs (not shown!} that employ other
radio technologies, such as LTE, LTE-A, LTE-A Pro, andfor non-3GPP access technologiss such as Wik
[0077)  The SMF 183a, 183b may be connected to an AMF 182a, 1820 in the CN 115 via an N11
interface, The SMF 183a, 183b may also be connected to a UPF 1843, 184b in the CN 115 via an N4
interface, The SMF 1834, 183b may select and control the UPF 1844, 184b and configure the routing of
traffic through the UPF 184a, 184b, The SMF 1834, 183b may perform other functions, such as managing
and allocating UE P address, managing PDU sessions, controlling policy enforcement and QoS, providing
downlink data notifications, and the like. A PDU session type may be IP-based, non-IF baged, Ethernet-
basad, and the like.

[0078] The UPF 1844, 184b may be connected to one or more of the gNBs 180a, 180b, 180¢ in the

RAN 113 via an N3 interface, which may provids the WTRUs 102a, 102b, 102¢ with access to packst-

102¢ and IP-enabled devices. The UPF 184, 184b may perform othar functions, such as routing and
forwarding packets, enforcing user plane policies, supporting multi-homed FDU ssssions, handling user
plane QoS, buffering downlink packels, providing maobility anchoring, and the like.

f0079]  The CN 115 may fadiiitate communications with other networks. For example, the CN 115 may
include, or may communicate with, an I gateway (e.g., an IF muitimadia subsystem (IMS) server) that
sarves as an interface between the CN 115 and the PSTN 108. in addition, the CN 115 may provide the
WTRUs 102a, 102b, 102¢ with access fo the other networks 112, which may include other wired and/or
wirsless nefworks that are ownad and/or opsrated by other service providers. In one embodiment, the
WTRUs 102a, 102b, 102c may bs connectad to alocal Data Network (DN) 18843, 185b through the UPF
184a, 184b via the NJ interface to the UPF 1844, 184b and an NG interface between the UPF 1845, 184b
and the DN 1854, 185k,

[0080]  In view of Figures 1A-1D, and the corresponding description of Figures 1A-1D, one or more, or
all, of the functions describad herain with regard to one or more of. WTRU 102a-d, Bass Stgtion 114a-b,
eNode-B 160a-c, MME 162, SGW 164, PGW 166, gNB 180a-c, AMF 182a-b, UFPF 184a-b, SMF 183a-b,
DN 185a-b, and/or any other device(s) described harein, may be performed by one or more smulation
devices {nof shown). The emulgtion devices may be one or mors devices configured to emulate one or
more, or all, of the functions described herein. For example, the emuiation devices may be used to test
other devices and/or to simulate network and/or WTRU functions,

[0081] The emulation devices may bs designad to implement one or more tests of other devices in alab
environment andfor in an operator network environment, For exampie, the one or more emulgtion devices
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may perform the one or more, or all, functions while baing fully or partially implemented and/or depioyed as
part of a wired and/or wirsless communication network in order fo iest other devices within the

communicafion network., The one or more emulalion devices may perform the one or more, or all,

network, The emulation davice may be directly coupled to another devics for purposes of testing and/or
may performing testing using over-the-air wirsless communications.

[0082] The one or more emulation devices may perform the one or more, including all, functions while
not being implemented/deploved as part of a wired and/or wireless communication network, For exampie,
the emulation devices may be utilized in a testing scenario in a testing laboratory and/or a non-deployed
{8.g., tesling) wired and/or wireless communication nstwork in order to implemeant testing of one or mare
components. The one or more emulation devices may be test squipment. Direct RF coupling andfor
wireless communications via RF circuitry {e.g., which may include one or more antennas) may be used by
the emulation devices to fransmit and/or receive data.

[00G83] Disclosed hersin are systems and implemantations for establishing and managing mulli-access
{MA) PDU sessions {MA-PDU) through 3GPP RANs and non-3GPP networks, A WTRU may be configured
to establish a communication session through one or both of a2 3GPP RAN and a non-3GPP network. The
WTRU may account for resirictad ssrvice areas for 3GPP RAN service in configuring a communication
session via one or both of a 3GPP RAN and a non-3GPP nstwork. A communications network may
communicats with a WTRU fo trigger activation of a MA-PDU sassion through one or both of g 3GPP RAN
and a non-3GPP network.

[0084] A protocol data unit (PDU) session may be a logical connsclion betwesn a WTRU and a data
network. A MA-PDU sassion may be a PDU session that provides PDU connectivity via more than one
access nabwork, For example, a MA-PDU session may be a PDU session that provides FDU connectivity
simultansously via a 3GPP access neiwork and a non-3GPP access network, and/or provides PDU
connectivity one-at-a-time via one of a 3GPP access network or non-3GPP gccess nelwork, MA-PDU
sessions may be employed to support 3GPP processing such as, for example, "Access Traffic Steering,
Switching and Splitting” (ATSSS) processing, which may support data traific stesring, switching, and/or
splitting between a 3GPP access natwork and a non-3GPP access network.

[0085] A MA-PDU session may be established using an example PDU Session Establishmeni
implementation. For exampls, a WTRU may provide a "MA-PDU Request” indication and the WTRU's
ATSSS capabiiity info in a PDU Session Establishment Reguest messags. A network, which may be, for
exampla, a 3GPP or 5G core network, may selact the session managemant function {SME) and user plane

functions (UPF} that support MA-PDU session processing and may activate the User Plane (UP) for g
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3GPP RAN, which may be referred o as, for example, a 3GPP access network or a 3GFP access leg, and
a non-3GPFP network, which may be referred to as, for example, a non-3GPP access network or a non-
3GPP gccess leg.
[0086] FIG. 2 depicts an example MA-PDU session. As shown, multiple data flows {e.g., flow 1, flow 2,
and flow 3) may be established betwsen a WTRU and user plane functionality (UPF) with access provided
to a dala network. Ong or more flows (e.g., low 1 and flow 2} may be established through g 3GPP RAN
network. One or more flows {s.g., low 3) may be established through a non-3GPP network. A network,
which may be, for example, g 5G core network, may coordinate the establishment of access through the
3GPF and non-3GPP networks. The 5G nstwork may gensrate ATSSS rules which may be used to control
how data traffic may be distributed between a 3GPP access network and a non-3GPP access nstwork, The
3GPP network may install the rules on the WTRU and on relatad network functions such as, for example,
user plane functions (UPFs).
[O087]  In 5G systems, various Mobiity Resirictions may be dsfined. For example, a Forbidden Area
and/or non-Allowed Area restriction may be defined.
[0088]  In connection with a Forbidden Area restriction, a WTRU may not be permitied {o initiate
communication with ihe radio access network for a public land mobile network (PLMN).
[06083] For anon-Allowed Area restriction, a WTRU and the RAN may not be permitied 1o initiate a
Service Regusst or SM signaling to obtain ussr services, A non-Allowad Area restriciion may apply to a
WTRU in various states including, for exampls, CM-IDLE and/or CM-CONNECTED states. A WTRU
located in a non-Allowed Area may {e.g., shall} respond to core network paging and/or non-Access Siratum
(NAS) Notification messages from the non-3GPP access network with a Service Request.
[0080]  As used herein, the term “Resiricted Service Arsa” may be used o refer o either a Forbiddsn
Area or non-Allowed Area or both.
[0081]  For a WTRU that supports MA-PRU sassions and that camps onto or is connectad with a cell that
is in the WTRU's Restricied Service Area (e.g. Forbidden Area or non-Allowsd Area), numerous progessing
scenarios may arise.
[0082] For example, a WTRU may have pending uplink {UL) data thal may be associated with a MA-
PDU session as specified, for example, by a URSP rule, and may have not established a MA-PDU sassion.
The WTRU may nof be allowed 1o initiate PDU session esigblishment if the assceiated PDU Sessionis a
3GPP-access-only PDU Session. But if the PDU Session is a Multi-Access PDU session with & non-3GPP
network or access leg, the non-3GPP access leg may nof be impacted by the 3GPP-access arsa
restriction. The WTRU may be configured to initiate MA-PUU session establishment if certain conditions
are satisfied. The WTRU may be configured with service logic to datermine whethar the WTRU may initiate
.18



WO 2020/168236 PCT/US2020/018355

a MA-PDU sassion establishmeant, and 1o determing the manner that MA-PDU session establishment may
be performed in view of the WTRU possibly being restricted with respect to 3GPP network access.

[0093]  In an example, the WTRU may have pending UL data that may be associated with a MA-PDU
session as specified, for example, by a URSP rule, and may have previously established a MA-PDU
session. The WTRU may be configured to delermine whether the WTRU may activale the MA-PDU
session for UP data fransmissicn, and to determine the manner the MA-PDU sassion activation may be
performed while taking info considerstion the WTRU may be restricted with respect to 3GPP acoess
network.

10094] A MA-PDU session may bs triggered by a network such as, for example, a £G core network, For
gxample, if thers is down link (DL} data for a normal single-access PDU session, and the WTRU isin idle
state for the access network {g.g., 3GPP RAN and/or non-3GPP natworl with which the PDU session is
associated, the 5G nelwork may use paging (e.g., on the 3GPP RAN or access leg only) or DL Notificaiion
{8.g., on either the 3GPP access leg or non-3GPP access leg) to triggsr a Service Request and bring the
WTRU to Connected status on the particular acesss. The network may be configured fo trigger the
activation of a MA-PDU sassion in instancas where both 3GPP access and non-3GPP access legs may be
involved. The network may be configured {o provide processing in instances that the WTRU isin a
Restricted Service Area for 3GPP acoess.

[0085] A WTRU that may be in a restricted service area {RSA) with respect to a 3GPF RAN and has
uplink (UL} data for a MA-PDU session, may apply lower priority URSP {UE Route Sslection Policy) rule(s)
or Route Selaction Descriplor(s) to associate the data with non-3GPP access network PDU sessions. A
WTRU that may be in an RSA and has UL data for a MA-PDU session, may determine whether io activaie
a MA-PDU session based on the preferred access as spscified in Access Traffic Steering Switching
Splitting (ATSSS) rules. A WTRU that may be in an RSA and which determines o reactivate a MA-PDU
session, may use indications in the Service Request (SR} message 1o activais the non-3GPP access leg
{e.g., the non-3GPP access leg only).

[0086] MA-PDU sessions may be established or activated when a WTRU is in Restricted Service Area.
if the WTRU hag UL pending data that may be associated with a MA-PDU Session {(as specifisd by, for
axample, the URSPF rulas), and the WTRU is in the Restricled Service Arsa for 3GFP acoess, the WIRU
may be configured to determine whether the WTRU may initiale the MA-PDU Session establishment (if the
target MA-PDU Session has not baen esiablished), or whether the WTRU may request the activation of an
existing MA-FDU Session.

[0097] The WTRU may determins whather there are gther URSP rules that satisty the following
conditions: the Traffic Descriptor of the URSP rule malchses the pending data and the corresponding Route
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Selection Descriptor maiches at least one existing non-3GFP-access PDU Session; or the Traffic
Descriptor of the URSP rule matchss the pending data and the corresponding Route Selection Descripior
has non-3GPP Access as the preferred Access Type. If a URSP rule(s) that salisfy these conditions is
found, even if its Rule Precedence or Route Selection Descriptor Precedsnce is of lower priority than the
URSP rule or the Route Selection Descriptor that associates the data to a MA-PDU Session, the WTRU
may use this URSP rule to establish a new non-3GPP-access PRU Session or to reactivate the existing
non-3GPP-access PDU Session for the data, rather than esigblishing or reactivating the MA-PDU Session,
[0098] FIG. 3 depicts exampls PDU sessicon establishmeni based on URSP rules. in example

illustrated on the left side of FIG. 3, g URSP rule, which has a corresponding Traffic Dascriptor, may be
selected. The URSF may have a highsr priority Route Selection Descriptor (RSD) 1 which points io a Mulli-
Acgess PDU Session, and a lower priority RSD 2 which points 1o a non-3GPF access PDU Session. ifthe
WTRU is in Resiricted Service Area for 3GPP access, the lower priority RSD 2 may be applied and the
WTRU may establish a non-3GPP-access-only PDU Session for the data. Route selection descriptor 2 may
be sslected sven though it has lower priority due to the logation of the WTRU within a Restricled Service
Area.

[06099]  Inexample Billustrated on the right side of FIG. 3, the WTRU may have two URSP rules, sach of
which may have a corresponding or matching Traffic Descriptor. The RSD in the URSF Ruis 1, which may
have a higher priority, points to a Multi-Access PDU Session, while the RSD in the URSP Rule 2, which
may have g lower pricrily, points to a non-3GPP accass FDU Session, I the WTRU is in Restricted Service
Area for 3GPP accsss, the lower pricrily URSP Rule 2 may be applied and the WTRU may establich a non-
3GPF-access-only PDU Session for the data. URSP rule 2 may be selected sven though it has lower
priority due io the location of the WTRU within a Restricted Service Area,

[0100] A MA-PDU Session may already exist and may have ATSSS rules asseciated with the MA-PDU
session. The WTRU may be configured to check the configured ATSSS rules that may be used to control
data steering for the MA-PDU Session before reactivating the MA-PDU Session. If the ATSSS rules
indicate thai the preferred access or active access for the UL data is non-3GPP access, the WTRU may
initiate the reactivation of the MA-FDU session. The WTRU may indicate to the network, e.g., 5G network,
to re-activate the user plane (UP) for the non-3GPP access lsg {e.g., for the non-3GPP access leg only). If
the ATSSS rules indicate that the preferred access or active access for the UL data is 3GPP access, the
WTRU may determins fo not initiate the reactivation of the MA-PDU session,

[0101] FiG. 4 depicts an example process for a WTRU to determine whether to reactivaie a MA-PDU
session. Ag shown, a WTRU in RSA may receive UL data from a higher layer. The WTRU may select a

URSP rule that points to a MA-PDU session. The WTRU may determine the preferred access (e.g., 3GPP
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access or non-3GPP access) based on, for example, one or more ATSS rules. If the WTRU determines the
prefarred access is 3GPP accass, the WTRU may perform processing 1o re-activale g MA-PDU sassicn
with non-3GPP access in the user plans (UP). If the WTRU determines the preferred access is non-3GPP
access, the WTRU may not reactivate the MA-PDU session, in which case data may be buffered or
discarded.

[0102]  The WTRU may initiate the establishment or reactivation of the MA-PDU sassion, regardless of
the ATSSS rules output. The WTRU may indicats to the nsiwork fo activate the user plane (UP) for the
non-3GPP accass leg only. if the WTRU ig in the Service Restricied Area, the WTRU may determine not i
follow the ATSSS rules for the MA-PDU session and may steer the data traffic associated with the MA-PDU
session fowards the non-3GPP access leg only.

[0103]  Ifthe WTRU has determinad to iniliate the establishment of a new MA-PDU Session, the WTRU
may initiate the MA-PDU session establishment over the non-3GPP access leg. For example, the WTRU
may send a PDU Session Establishment Request over the non-3GPP access leg to the network. [fthe
WTRU is in CM_IDLE stale, it may initiate Service Requsst implementation over the non-3GPP accass leg
to enter CM_Connected state first. In the PDU Session Establishment Request, the WTRU may includs an
indication, "non-3GPP gccess leg only’, to inform the network, &.g., 5G network, thai only the UP for the
non-3GPP access leg may presently be needed. Or the WTRU may indicate in the request that the WTRU
is in Restricted Service Area for 3GPP access, which may causs the network o set up the UP for the non-
3GPP access leg {a.g., for the non-3GPP accass lsg only). Upon receiving a "non-3GPP acoess leg only’
or “3GPP access in RSA indication, the network may skip the UP activation processing for the 3GPP
access feg. The network may also configure the ATSSS rules to steer fraffic io the non-3GPP accsss leg.
[0104] I the WTRU determines o reactivate an existing MA-PDU Session, the WTRU may initiate the
MA-PDU session activation over the non-3GPP access leg, or the WTRU may initiale the MA-PDU session
activation over the 3GPP accsss leg.

[0905]  In connaction with the WTRU initiating the MA-PDU session activation over the non-3GPP
access leg, the WTRU may include in a Servics Request message sent over the non-3GPP access leg, an
indication, "'non-3GPF access isg only,” to inform the network, e.g., 5G network, that only the UP for the
non-3GPP access leg may presently be needed. Or the WTRU may indicate in the Sarvice Reguest that
the WTRU is in Restricied Service Area for 3GPP access, which may cause the network to reactivate only
the UP for the non-3GPP access lag. Upon receiving this "non-3GPF access leg only” or “3GPP access in
RSA" indication, the natwork may skip the UP activation processing for the 3GPF access leg. The network

may also configure the ATSSS rules to steer all the traffic to the non-3GPP access leg.
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[0108]  In connsction with the WTRU initiating the MA-PDU session activation over the 3GPF access leg
{unisss the WTRU is in the Forbidden Area), the WTRU may includs in a Service Request massage a MA-
PDU Session 1D to ideniify the PDU Session to be activated. Iflocated in the Forbidden Area of Resiricted
Acness Area, the WTRU may also inciude the “non-3GPP access leg only” or “3GPP access in RSA”
indication to inform the network to reactivate only the UF for the non-3GPP access leg.

[0107] A network, such as, for exampls, a 5G cors network or EPC, may send a communication that
triggers a WTRU to generate and send Service Requests for establishing MA-PDU sessions. The neiwork
communication may include a “Multi-Access” indication in a paging message or NAS Notification. In
response o the communication, the WTRU may initiate pardliel Service Request implemeniations over
both 3GPP access and non-3GPP access legs and may use indications to activate user plane {UP)
functionality for each access leg respectivaly.

[0108] If anefwork, e.g., 2 5G core network or EPC, has DL data thal may be associaled with a MA-
PDU session which has not been activaied, different processing may be smployed for triggering the WTRU
to initiate the Service Request processing to activate the MA-PDU session depending on the WTRU
connsction managament (CM) modes or statss on the 3GPP access network and the non-3GPP access
network. The processing may be different, for example, depending upon: whather the WTRU is in CM-IDLE
mode for both 3GPP access and non-3GPP access networks; and/or whether the WTRU is in CM-IDLE
made for 3GPF access network and CM_Connected mode for the non-3GPF access network.

[04098]  If a WIRU may be in CM_IDLE state for both 3GPP access network and non-3GPF access
network, the network, e.q., 5G core network, may page the WTRU over the 3GPP access leg and may
include in the paging message a "Muiti-Access” indication. Upon obssrving this "Multi-Access” indication in
the paging message, the WTRU may iniiate a Service Request implermeniation over the 3GPP access leg.
The WTRU may (e.g., may optionally) include the MA-PDU Session 1D{s) as the "PDU Session fo be
activated” in one or more Service Request messages and may {e.g., may optionally} include an additional
indication, “3GPP access leg only,” in the Service Request message over 3GPP access, Fach Service
Requsst implementation may {s.g., may only) activaie the UP for the 3GPP access leg (8.q., for only the
3GPF access leg). The WTRU may also initiale a Service Requsst implementation over the non-3GPP
accass leg. For example, the WTRU may inifiale a Service Raqusst implementation over the non-3GPP
access leg and may include an additional indication in the Service Reguest. For example, the additional
indication may correspond fo a ‘non-3GPP access leg only” flag and/or IE in the Service Request message
over the non-3GPF access leg.

[0110]  FiG. 5 depicts example procassing for network-triggered Service Requests for a MA-PDU

session where the WTRU may be in CM-1DLE for a 3GPP gocess network and a non-3GPP access
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network, As shown in FIG. 5, at 1, a User Plane Function {UPF), which may be comprised in a 5G core
network, may receive downlink (DL} data. At 2, the UPF may nolify the Session Management Function
(SMF}, which may also be comprised in a 5G core network, of the data arrival,

[0111]  The SMF may determine a PDU Session 1D associated with a MA-PDU session that may be
used to communicate the received downlink data to the WTRU. Al 3, the SMF may invoke the Access
Management Function (AMF) service Namf_Communication_N1N2MsessagsTranster and may include the
PDU Session 1D in the request.

[0912] The AMF, which may also be comprised in the 5G core nelwork, may maintain information
regarding which PDU sessions are MA-PDU sessions. Upon receiving a PDU session 1D from the SMF, the
AMF may search ils stored session context information to identify whether the particular Session 1D
received from the SMF comresponds to a MA-PDU session. At 4, the AMF may generate and communicate
one or more messages (8.g., paging messages) {o the radic access nelwork (RAN) which may be a 3GFP
RAN. The associated accsss in the one or more messagss, 8.g., paging messages, may be setf to “Multi-

Access.”

[0113] At 5, the RAN may receive the one or more messages, e.4g., pagmg messages, from the AMF
and may communicaling messages, 8.¢., paging messages, to the WTRU. The "Mulli-Access” indication
may be included in the one or more messages, 8.¢., paging messages, that are sent to the WTRU,

[09114] ALG, in response to the recsived ons or more messages, 6.9., paging messages, the WTRU may
generate and send a Service Request over the 3GPP access network leg and may includs its MA-FDU
Session 1D{s) and a “3GPF accass network leg only” indigation in the Service Reguest massage. The
WTRU may also include in the Service Request other 3GPP-acesss-only PDU Session 1Ds together with
MA-PDU Session 1D{(s} as the “PDU Sessions {0 be activated.” The WTRU may send the Service Requsst
to the AMF via the 3GPP access network.

[01158] At7, the AMF may coordinate the activation of the user plane {UP) for the 3GPP access network
leg of the MA-PDU session as a part of the Service Reguesi implementation over the 3GPP acce

network leg.

[0918] Al 8, the AMF may generate and send a Service Accept message over the 3GPP access network
leg fo the WTRL,

[0417]  AtS, and in response fo the first paging massage and the Service Accept message, the WTRU
may iniliale a second Service Request over the non-3GPP access network leg and may includs its MA-
FDU Session ID{s) and an additional indication {s.q., "non-3GPP accass leg only” indication) in the Service

Reguest message. The WTRU may alsc include other non-3GPP-access-only PDU Session 1Ds together
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with MA-PDU Session ID(s) as the "PDU Sessions to be aclivaied.” The WTRU may send the Service
Reguest to the AMF via the non-3GPP access network.
[0118] AL 10, the AMF may coordinate activating the user plans (UP) for the non-3GPP gocess nelwork
leg of the MA-PDU session as part of the Service Request implementation over non-3GPP access network
leg.
[0118] At 11, the AMF may generate and send a Service Accept message over the non-3GPP access
network leg to the WTRU.
[0120] 1f a WTRU may be in CM_IDLE mode or state for g 3GPP access network and CM_Connected
ode for a non-3GFF access natwork, the network, e.g., 5G core network, may use a paging message
over the 3GPP access network leg or a NAS Notification message over the non-3GPP access network leg
to trigger the WTRU o request a MA-PDU session. A "Multi-Access” indication may be included in the
paging or Notification messags,
[0121]  Upon receiving the paging or notification message, the WTRU may inifiate a Service Requast
over the 3GPP access nelwork leg and may include, e.g., optionally include, the MA-PDU Session ID in
the Service Reguest message. Because the WTRU may be in CM_Connected state over non-3GPP
access network leg, the network may activate, e.g., directly activate, the user plane (UP) for the non-3GPP
access network leg of the MA-PDU ssssion without waiting for the Service Request from the 3GPP access
network leg. When the network receives the Service Request from the 3GPF access network leg, the
network may (e.g., may only) activais the UP for the 3GPP access network leg of the MA-PDU sassion.
The WTRU may include {.g., explicitly includs) a “3GPF access leg only” indication in the Service Request
message.
[0122]) FIG. 6 depicts procassing for network-triggered Service Request for a MA-PDU session where
the WTRU may bs in CM-IDLE mode for a 3GFP access network and in CM_Connected mode for a non-
JGPP access network, As shown in FIG, 6, at 1, the UPF may receive downlink (DL) data. The data may
be for deliver to the WTRU.
[0923] Al 2, the UPF may nolify the SMF of the data arrival. The SMF may determine the PDU Session
10 which is associated with a MA-PDU Session that may be used to deliver the data.
[0124] AL 3, the SMF may invoke the AMF service Nami_Communication_N1N2MessagsTransier and
may include the determinad FDU Session D in the requsest, The request is received at the AMF,
[0125] At4 inresponse io the request from the AMF, the AMF may generate and send one or more
NAS Notification messages over the non-3GPF access network leg fo the WTRU. The associated access

in the Nofification message may be set o “Multi-Access.”
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[0128] At 5, the AMF may coordinate activating the user plane (UF} for the non-3GPP access natwork
leg of the MA-PBU saesion.

[0927] ALG, the WTRU may initiate, e.9., generate and send, a Service Request over the 3GPP access
network leg and may include its MA-PDU Sesasion ID{s} in the SR message. The WTRU may also include a
*3GPP access leg only” indication.

[0128] AL7, the AMF may coordinate activating the user plane (UP) for the 3GPP access network leg of
the MA-PDU session as part of the Service Requsst implementation over the 3GPP access natwork leg.
[0128] At g, the AMF may communicate, e.q., generate and send, a Service Accept message over the
3GPF access network leg fo the WTRU.

[0130]  Similar processing may apply if the WTRU is in CM_Connected mode for 3GPP access network

the UP connection for the 3GPP access nelwork leg. The WTRU, upon receiving the triggering message
{8.g., paging or NAS Notification over the 3GPF access network leg), may use a Service Request
implemantation to reactivate the UP connection for the non-3GPF access network leg.

[09131]  Accordingly, techniquss have bsen described for establishing and managing muiti-access (MA)
FDU sassions (MA-PDU) through 3GPP RANs and non-3GPP nstworks. A WTRU may be configured fo
establish a communication session through one or both of a 3GPP RAN and a non-3GPP network. The
WTRU may account for restricted service areas for 3GPP RAN service in configuring a communication
sassion via ong or both of a 3GFP RAN and a non-3GFP network.

[0132] A communications network may communicate with a WTRU o trigger activation of
communications through one or both of a 3GPP RAN and g non-3GPP network, A WTRU may be
programmed {o receive a paging messags from a 5G core nefwork system via a radio acoess network,
such as, for example, a 3GPP access network. The paging message may comprise an indication of "Mulli-
Acgess’ and may be asscciated with reactivating an existing MA PDU session over the 3GPP access
network and a non-3GPP access network. The WTRU may be in a CM-IDLE mode for both the 3GPP
access natwork and the non-3GFP access network. The WTRU may respond by generating a first Service
Request and a second Servics Request. The first Service Request may comprise an indication associated
with the 3GPP access network and may be communicated via the 3GPP access network. The second
Service Request may comprise an indication associated with the non-3GPP access network and may be
communicated vig the non-3GPP access network. In response to the Service Requests, the 5G core
network may activate user planes for each of the 3GFP access network connection and the non-3GPP

accass nebwork connection.
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[0133] It wili be appreciated that whils illustrative embodiments have been disclosed, the scops of
potential embodiments is not limited to those explicily set out. For example, whils the system has besn
described with reference o g 3GPP, 5G, and/or NR network fayer, the envisioned embodiments extend
beyond implementations using a particular network layer technology. Likewiss, the potential
implementations exiend fo all types of service layer architectures, systems, and smbodiments. The
techniques described harein may be applied indepandently andfor used in combination with other resource
configuration technigues,

[0134] It is undersicod that the entities performing the processes described herein may be logical
entities that may be implemented in the form of software (i.e., computer-executable instructions) stored in a
memory of, and executing on a processor of, a mobile devics, network node or computer system. That is,
the procasses may be implemented in the form of software (i.e., computer-executable instructions) stored
in a memory of a mobile device and/or network node, such as the node or computer system, whic
computer executabls instructions, when executed by a processor of the node, perform the processes

discussed. it is alsg understood that any fransmitiing and receiving processes iliustrated in FiGs may be

computer-executable instructions {e.g., software) that it exscutes.

[0135] The various techniquss described herein may be implemsnted in connsction with hardware or
software or, whers appropriate, with a combination of both. Thus, the implementations and apparatus of the
subject matier described hersin, or certain aspects or portions thersof, may {ake the form of program code
{i.e., instructions) embodied in fangible media, such as floppy diskettes, CD-ROMs, hard drives, or any
other machine-readable storage medium whersin, when ths program code is loaded into and executed by a
maching, such as a compuiter, the machine becomes an apparatus for practicing the subject matter
describad herein. In the case whars program code is stored on media, it may be the case that the program
code in question is stored on one or more mediag thai collectively perform the actions in qusstion, which is
to say that the ons or mors madia taken together contain code o perform the actions, but that - in the case
where thers is mors than one single medium — there is no requirement that any particular part of the cods
be stored on any particular medium. In the case of program code execution on programmabile devices, the
computing device generally includes a processor, a storage medium readable by the processor (including
rolatite and non-volatile memory and/or storage elemsnis), at Isast one input device, and af Isast one
output device. One or more programs that may implement or utilize the processes described in connection
with the subject matter described herein, e.g., through the use of an AP|, reusable controls, or the like.
Such programs are preferably implementad in a high level procedural or object oriented programming

language io communicaise with a computer system. Howsver, the program(s) can be implemenied in
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assembiy or machine language, if desired. in any case, the language may be a compiled or interprated
language, and combined with hardware implementations,

[0138] Although example embodimenis may refer to ufilizing aspscts of the subject matter described
hersin in the context of one or more stand-alone computing systems, the subject maiter describsd herein is
not so limited, but rather may be implemented in connection with any computing environment, such as a
network or distributed computing environment, Stll further, aspects of the subject matter described hersin
may be implemented in or across a plurality of processing chips or devices, and storage may similarly be
affected across g plurality of devices. Such devices might include personal computers, network servers,
handheld devices, supercorpuiers, or computers integrated into other systems such as autornobiles and
airplanss.

[0137]  Indescribing preferred embodiments of the subject matter of the present disclosure, as ifustratad
in the Figures, specific terminclogy is employad for the sake of clarity. The claimed subject matter,
however, is not infended fo be limited to the specific ierminclogy so selected, and it is to be understood that
each specific element includes all technical equivalents that operate in a similar mannar to accompiish a
similar purpose.

[0138] Although features and elements are described hersin in parlicular combinations, one of ordinary
skill in the art will appreciate that each feature or slement may be used alone or in any combination with the
other features and slements. In addition, the implementations describsd herein may be implemented in a
computer program, software, or firmwars incorporated in a computer-readable medium for execution by a
computer or processor. Examples of computer-readable media includs slectronic signals {transmitted over
wirad or wireless connections) and computer-readable storage media. Examples of computer-readable
storage media include, bui are not limited to, a read only memory (ROM), a random access memory
(RAM), a register, cache memory, semiconductor memory devices, magnstic media such as internal hard
disks and removable disks, magnelo-optical media, and optical media such as CD-ROM disks, and digital
versalile disks (DVDs). A processor in association with software may be used to implement a radio
frequency transcsiver for use in a WTRU, UE, terminal, base station, RNC, or any host computer.

[0138] The following is a list of acronyms that may appear herein:

AN: Access Network

ATSSS: cosss Traffic Steering Swilching Splitting
CM: Connection Management

DN: Data Network

DL Downlink
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MA-PDU

N3WF:
PDU:
ROA:
R3D:
SMEF:
SR:

Uup:
UPF:
URSP:

PCT/US2020/018355

Muiti-Access PDU Session
Non-3GPP Interworking Function
Protocol Data Unit

Restricied Service Area

Route Selaction Descriptor
Session Managemsnt Function
Service Request

Uplink

User Plane

User Piane Function

UE Route Selection Policy
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CLAIMS

What is cigimed is:

1. A wireless transmit and receive unit {WTRU) comprising:

a pracsssor configured at least {o:

receive a paging message, the paging message comprising an indication associated with a multi-
access protocol data unit (PDU) session;

generate a first service requsst, the first servics request comprising an indication associated with a
3GPP access network;

send ths first service request via the 3GPP access natwork;

generate a second service requesi, the second service request comprising an indication
associated with a non-3GPP access network; and

send the second service request via the non-3GPP access network.

2. The WTRU of claim 1,
wherein the paging messags is associated with reactivating an sxisting multi-access PDU session

implemented over the 3GPP access network and the non-3GPP access network,

3. The WTRU of ¢laim 1,

whersin the WTRU iz in Connection Managermeni-idie (CM-IDLE) mode for the 3GPP access
network when receiving the paging message, and

wherein the WTRU is in Connaction Management-ldle (CM-IDLE} mode for the non-3GPP access

network when receiving the paging message.

4, The WTRLU of claim 1,

wherein the first service request further comprises one or more session ideniifiers associated with
multi-access POU sessions, and

wherein the second service request further comprises one or mors session identifiers associated

with multi-access PDU sessions.

5 The WTRU of claim 4,
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whersin the session identifiers associated with multi-access MU sessions comprised in the
second service request comprise session identifiers associated with the 3GPP access network.
6. The WTRU of claim 1, wherein ths paging msssage indicates a multi-access PDU session re-
activation request, and the processor is further configured 1o

in response to receiving the paging messags, identify one or more session identifisrs associated
with one or more mulli-access PDU sessions for re-activation, and

inciude the identified one or more session identifiers associated with the one or more multi-access

DU sessions in the first service requsst and the second service reguest.

7. The WTRU of claim 1,
wherein the first service request further comprises an indication of 3GPP access nstwork only, and

wherein the second service request further comprises an indication of non-3GPP access network

8. The WTRU of claim 1, wherein the processor is further configured fo:
receive a first service accept message in responss fo transmitting the first service requsst, whersin
the second service request is sent in response to receiving the first service accept message; and

receive a second servics accept message in response {o transmitting the second servics request.

g The WTRLU of claim 8,
wherein the first service accept message is received via the 3GPP access network, and

wherein the sscond service accept message is recaived via the non-3GPP access network,

10. The WTRU of olaim 1,
whersin receiving a paging message comprisss recaiving a paging message via a radio access

network (RAN).

11, A wireless transmit and recsive unit {WTRU) comprising:

a processor configured at isast to

receive a message, the message comprising an indication associated with a multi-access protocol
data unit {PDU) session;

generats a first service request, the first service requsst corprising an indication associaled with a

first access network; and
230 -



WO 2020/168236 PCT/US2020/018355

transmit the first service request via the first access network;
wherein, the WTRU is in Connection Managemeant-ldle (CM-IDLE) mode for the first accass

network and in Connection Management-Connecied {CM-Connected) mode for a second access neiwork.

12. The WTRU of ¢laim 11,

wherein the massage is received via the second access natwork,

13. The WTRU of olaim 11,
wherein the first service request further comprises ong or mors session identifiers assaciated with

mulii-access POU sassions.

14. The WTRU of claim 11,

wherein the first service request further comprises an indication of first access network only.

15, The WTRU of dlaim 11,
wherein the processor is further configured to;

receive a first service accept message in responss to transmitting the first service requsst,

186. The WTRU of claim 11,
wherein the first access network is a 3GPP access network, and

wherein the second access network is a non-3GPP access network.

17. The WTRU of claim 11,
whereln the first access network is & non-3GPP acoess network, and

am

wherein the second access network is a 3GPP access network.

18. The WTRU of claim 11,
whersin the message is associated with reactivating an existing multi-access PDU session

implemented over the first access network and the second access network,

19. A method comprising:
a server system recsiving a communication {o establish a multi-access protocdl data unit (PDU)

session, the communication comprising a PDU session identifier;

.31
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the server system gensraling a messags, the message comprising an indication associated with a
mulii-access PDU sgssion;

the server system transmitting the message to a first access network;

the server system receiving, from the first access network, & first service request, the first service
regusst comprising an indication asscciated with a first access network; and

the server system recaiving, from a sscond  acoess network, a second sarvics requast, the second

servics request comprising an indication associated with the second access network.

20. The methad of claim 18, further comprising:

the server system, in response o the first service request, activating user plane for the first access
network;

the server system generating a first service accept massage; and

the server system transmitting the first service accspi message via the first access network,

21. The method of claim 19, further comprising:

the server system, in responss to the second servics request, aclivating user plane for the second
actess network;

the server system gensrating a second service accept messags; and

the sarver system transmitting the second service accapt message via the sscond access network.

22 The method of claim 19,

wherein the first service request further comprises one or more session identifiers associated with
multi-access POU sessions, and

wherein the second service request further comprises one or mors session identifiers associated

with multi-access PDU sessions.

23, The method of ¢laim 19,
whersin the first service request further comprises an indication of 3GPP access network only, and

wherein the second service request further comprises an indication of non-3GPP access network

24, The method of claim 19,

wherein the first access network is a 3GPF access network, and
.37
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whersin the second access network is a non-3GPP access network.

e
o

The method of dlalm 19,
wherein the first access network is a non-3GPP access network, and
wharein the second access network is g 3GPP access natwork,

26, The method of claim 19,

whersin the multi-access FDU session is an existing session, and

whersin receiving a communication to establish the multi-access FDU ssssion comprises receiving

a commuication o reactivate the multi-access PR session.

.33
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