wO 2016/210048 A1 |1 I} NP0 O 0 0 R

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2016/210048 A1

29 December 2016 (29.12.2016) WIPO | PCT
(51) International Patent Classification: (72) Inventors: WATFA, Mahmoud; 7162 De Pontoise, Saint
HO4W 4/00 (2009.01) HO4W 72/10 (2009.01) Leonard, QC HI1S 2B3 (CA). WANG, Guanzhou; 3665
HO04W 4/02 (2009.01) HO04W 76/02 (2009.01) Croissant Des Caryers, Brossard, QC J4Z 3S7 (CA).
HO4W 4/08 (2009.01) HO4W 92/18 (2009.01) AHMAD, Saad; 3600 Avenue Du Parc, Apt. 215,
HO04W 72/04 (2009.01) Montreal, QC H2X 3R2 (CA). HELMY, Amir; 1255 Bid-
. . ) well Street, Apt. 309, Vancouver, BC V6G 2KB (CA).
(21) International Application Number: PCTIUSI016/03889 OLVERA-HERNANDEZ, Ulises; 1150 St. Denis, Apt.
1015, Montreal, QC H2X OB3 (CA).

(22) International Filing Date: 23 June 2016 (23.06.2016) (74) Agents: ROCCIA, Vincent, J. et al.; Condo Roccia Kop-
une o tiw LLP, 1800 JFK Blvd., Suite 1700, Philadelphia, PA

(25) Filing Language: English 19103 (US).
(26) Publication Language: English (81) Designated States (unless otherwise indicated, for every
L. kind of national protection available). AE, AG, AL, AM,
(30) Priority Data: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(71) Applicant: INTERDIGITAL PATENT HOLDINGS, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,

INC. [US/US]; 200 Bellevue Parkway, Suite 300, Wilm-
ington, DE 19809-3727 (US).

MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

[Continued on next page]

(54) Title: PRIORITY HANDLING FOR PROSE COMMUNICATIONS

1302

Remote

Remote

(57) Abstract: Systems, methods, and instrumentalities are disclosed
for priority handling for ProSe Communications. A relay wireless
transmit/receive unit (WTRU) may act as a relay between the network

WTRU WTRU2 Relay WIRU
“““ e and the remote WTRU. The relay WTRU may receive a temporary
Servide Announcement . . .
(TVIEX, prioritet) 1308 senviceProvider formvicrx - mobile  group identity (TMGI) request message from a remote
service WTRU. The TMGI request message may include a TMGI, a ProSe
ervice Apouncement 3 . . . .
(TMGI=Y | priority=2) P’ semvice Provider forTviary €T packet priority level associated with the TMGI, etc. The relay
WTRU may receive an evolved multimedia broadcast multicast ser-
1312 .
1316 vice (eMBMS) data packet from a network. The eMBMS may be as-
TMGI monitoring request ; . . 3
a1 TMGER pioeT) Remate WIRUs sociated with the TMQI. The relay WTRU may apply the received
MG monitoring request hgg;;gﬁ:’:znfo PrpSe per packet priority level associated with the TMGI to the re-
TMGI-Y, priority=2) the Relay WTRU ceived eMBMS data packet. The relay WTRU may relay the eMBMS
data packet to the remote WTRU based on the ProSe per packet prior-
1320 ity level. The relay WTRU may forward the eMBMS data packet to
E 1322 the remote WTRU via a PC5 interface.
MBMS priority request
" (ITMGI=X,Y) 1314
1324 MBMS priority respons
P oo Relay WTRU requests
(IMGI=X, prority=1) remate WIRUS to
MBMS priority responsg send MBMS priority
[ (TMGI-Y, pricrity—2) .
13267~
Store the received priority for an p 1328
MBMS session; map it to PCS per-
packet priority
T
Detect TMGI X or Y -~ 1330
Transmit the MBMS data related to the detected 1332
TMGT over PC5 using the received priority or the
mapped PCS per-packet priority
| MBMSdaa | 1334 FI1G. 13




WO 2016/210048 A1 |IWAK 00V 0 00 T OO

(84) Designated States (unless otherwise indicated, for every SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
kind of regional protection available). ARIPO (BW, GH, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, .
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, Kz, RU, Tublished:
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, —  with international search report (Art. 21(3))
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE,




WO 2016/210048 PCT/US2016/038891

PRIORITY HANDLING FOR PROSE COMMUNICATIONS

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Patent Application Nos.
62/183,629 filed on June 23, 2015, 62/203,681 filed on August 11, 2015, and 62/250,793 filed on

November 04, 2015, the contents of which are hereby incorporated by reference herein.

BACKGROUND

[0002] A relay wireless transmit/receive unit (WTRU) may provide connectivity to a
remote WTRU that may be out of coverage of a network. The relay WTRU may communicate
with the remote WTRU via a PC5 interface. Proximity services (ProSe) may enable a direct
communication between the relay WTRU and the remote WTRU using, for example, LTE radio
interfaces. Unlike communications over a Uu interface between a relay WTRU and an eNodeB,
ProSe communications over the PC5 interface between a relay WTRU and a remote WTRU may
not support quality of service (QoS). PC5 interface may support ProSe per packet priority. A

relay WTRU may need mechanisms to determine a ProSe per packet priority value.
SUMMARY

[0003] Systems, methods, and instrumentalities are disclosed for priority handling for
ProSe communications. A relay wireless transmit/receive unit (WTRU) may act as a relay
between the network and the remote WTRU. The relay may receive a temporary mobile group
identity (TMGI) request message from a remote WTRU. The TMGI request message may
include a TMGI, a ProSe per packet priority level associated with the TMGI, etc. The TMGI
request message may be a PC5-S message. The relay WTRU may receive, from a network, an

evolved multimedia broadcast multicast service (eMBMS) data packet associated with the
-1-
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TMGI. The relay WTRU may detect the TMGI, the relay is configured to monitor. The WTRU
may apply the received ProSe per packet priority level associated with the TMGI to the received
eMBMS data packet. The relay WTRU may relay the eMBMS data packet to the remote WTRU
based on the ProSe per packet priority level. The relay WTRU may send the eMBMS packet
over the PCS5 interface. The relay WTRU may act as a relay between the network and the remote
WTRU.

[0004] A remote WTRU may receive a service announcement from an application server
(AS). The service announcement may include a TMGI and a priority level associated with the
TMGI. The remote WTRU may determine a ProSe per packet priority level associated with the
TMGI. For example, the remote WTRU may derive the ProSe per packet priority level from the
received priority level associated with the TMGI. The remote WTRU may send a TMGI message
to arelay WTRU. The TMGI message may be sent using a PC5-S transmission. The PC5-S
transmission may be sent using a pre-configured ProSe per packet priority level. The PC5-S
transmission may be sent using a priority level is received from a network node (e.g., a mobile
management entity (MME) or a ProSe function). The TMGI message may include the TMGI and
the determined ProSe per packet priority level associated with the TMGI. The ProSe per packet
priority level associated with the TMGI may be indicated using one of eight possible values. The
remote WTRU may receive, from the relay WTRU, an evolved multimedia broadcast multicast
service (eMBMS) data packet associated with the TMGI.

[0005] The remote WTRU may include a lower layer (e.g., a PC5 access stratum layer)
and an upper layer (e.g., a PC5 ProSe layer). The lower layer of the remote WTRU may receive
one or more ProSe per packet priorities from the upper layer. The lower layer may receive one or
more protocol data units (PDUs) from the upper layer. The lower layer may prioritize the PDUs
received from the upper layer based on the ProSe per packet priorities received from the upper
layer. The ProSe per packet priority values may be independent of destination addresses. The
PDUs with different priorities may be served in order. A ProSe per packet priority associated
with a PDU with lower number may have higher priority than a ProSe per packet priority
associated with a PDU with higher number.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1A is a system diagram of an example communications system in which one
or more disclosed embodiments may be implemented.
[0007] FIG. 1B is a system diagram of an example wireless transmit/receive unit (WTRU)

that may be used within the communications system illustrated in FIG. 1A.
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[0008] FIG. 1C is a system diagram of an example radio access network and an example
core network that may be used within the communications system illustrated in FIG. 1A.

[0009] FIG. 1D is a system diagram of another example radio access network and another
example core network that may be used within the communications system illustrated in FIG. 1A.
[0010] FIG. 1E is a system diagram of another example radio access network and another

example core network that may be used within the communications system illustrated in FIG. 1A.

[0011] FIG. 2 illustrates an example of a WTRU-to-Network relay architecture.

[0012] FIG. 3 illustrates an example of a PC5-S protocol stack.

[0013] FIG. 4 illustrates an example of a WTRU ProSe layer.

[0014] FIG. 5 illustrates an example of a WTRU ProSe layer when a Transmission (Tx)

with a priority level (e.g., a new priority level) is requested, e.g., with or without a specific
destination address.

[0015] FIG. 6 illustrates an example of a WTRU or a WTRU ProSe layer sending a PC-5
message with priority information.

[0016] FIG. 7 illustrates an example of a WTRU or a WTRU ProSe layer receiving and
processing a PC-5 message with priority information.

[0017] FIG. 8 illustrates an example of WTRU establishing a ProSe session with priority
levels and/or ProSe context.

[0018] FIG. 9 illustrates an example of a WTRU (e.g., a relay WTRU) or ProSe layer
sending a PC5-S message with modified priority information.

[0019] FIG. 10 illustrates an example of modifying a ProSe context or priority for a ProSe
link or communication between two WTRUs, e.g., for one or more logical channel IDs.

[0020] FIG. 11 illustrates an example of a relay WTRU or a ProSe layer receiving and/or
processing a PC5-S message with priority information and determining appropriate evolved packet

system (EPS) bearer mapping.

[0021] FIG. 12 illustrates an example of determining priority information of MBMS data.
[0022] FIG. 13 illustrates an example of a relay WTRU receiving MBMS priority
information or ProSe per packet priority information from a remote WTRU.

[0023] FIG. 14 illustrates an example of handling priority for a PC5 signaling (PC5-S)
message.

[0024] FIG. 15 illustrates an example of determining a priority level for transmitting a

PC5-S message.
[0025] FIG. 16 illustrates an example of updating a PPP value of PC5-S messages based
on a highest PPP (e.g., a new highest PPP) of a PC5-U transmission.

-3-
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DETAILED DESCRIPTION

[0026] A detailed description of illustrative embodiments will now be described with
reference to the various Figures. Although this description provides a detailed example of
possible implementations, it should be noted that the details are intended to be exemplary and in
no way limit the scope of the application.

[0027] FIG. 1A is a diagram of an example communications system 100 in which one or
more disclosed embodiments may be implemented. The communications system 100 may be a
multiple access system that provides content, such as voice, data, video, messaging, broadcast,
etc., 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 system 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 like.

[0028] As shown in FIG. 1A, the communications system 100 may include wireless
transmit/receive units (WTRUS), e.g., WTRUs, 102a, 102b, 102¢, and/or 102d (which generally
or collectively may be referred to as WTRU 102), a radio access network (RAN) 103/104/105, a
core network 106/107/109, a public switched telephone network (PSTN) 108, the Internet 110,
and other networks 112, though it will be appreciated that the disclosed embodiments
contemplate any number of WTRUSs, base stations, networks, and/or network elements. Each of
the WTRUs 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, 102c,
102d may be configured to transmit and/or receive wireless signals and may include user
equipment (UE), 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 like.

[0029] The communications system 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, 102b, 102¢, 102d to facilitate access to
one or more communication networks, such as the core network 106/107/109, the Internet 110,
and/or the networks 112. By way of example, the base stations 114a, 114b may be a base
transceiver station (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,
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114b are each depicted as a single element, it will be appreciated that the base stations 114a,
114b may include any number of interconnected base stations and/or network elements.

[0030] The base station 114a may be part of the RAN 103/104/105, which may also
include other base stations and/or network elements (not shown), such as a base station controller
(BSC), a radio network controller (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 three sectors. Thus, in some embodiments, the base station 114a may include three
transceivers, e.g., one for each sector of the cell. In another embodiment, the base station 114a
may employ multiple-input multiple output (MIMO) technology and, therefore, may utilize
multiple transceivers for each sector of the cell.

[0031] The base stations 114a, 114b may communicate with one or more of the WTRUs
102a, 102b, 102¢, 102d over an air interface 115/116/117, which may be any suitable wireless
communication link (e.g., radio frequency (RF), microwave, infrared (IR), ultraviolet (UV),
visible light, etc.). The air interface 115/116/117 may be established using any suitable radio
access technology (RAT).

[0032] 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 in the
RAN 103/104/105 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 115/116/117 using wideband CDMA (WCDMA).
WCDMA may include communication protocols such as High-Speed Packet Access (HSPA)
and/or Evolved HSPA (HSPA+). HSPA may include High-Speed Downlink Packet Access
(HSDPA) and/or High-Speed Uplink Packet Access (HSUPA).

[0033] In another embodiment, the base station 114a and the WTRUs 102a, 102b, 102¢
may implement a radio technology such as Evolved UMTS Terrestrial Radio Access (E-UTRA),
which may establish the air interface 115/116/117 using Long Term Evolution (LTE) and/or
LTE-Advanced (LTE-A).

[0034] In other embodiments, the base station 114a and the WTRUs 102a, 102b, 102¢
may implement radio technologies such as IEEE 802.16 (e.g., Worldwide Interoperability for
Microwave Access (WiMAX)), CDMA2000, CDMA2000 1X, CDMA2000 EV-DO, Interim
Standard 2000 (IS-2000), Interim Standard 95 (IS-95), Interim Standard 856 (IS-856), Global

-5-
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System for Mobile communications (GSM), Enhanced Data rates for GSM Evolution (EDGE),
GSM EDGE (GERAN), and the like.

[0035] The base station 114b in FIG. 1A may be a wireless router, Home Node B, Home
eNode B, or access point, for example, and may utilize any suitable RAT for facilitating wireless
connectivity in a localized area, such as a place of business, a home, a vehicle, a campus, and the
like. In some embodiments, the base station 114b and the WTRUs 102¢, 102d may implement a
radio technology such as IEEE 802.11 to establish a wireless local area network (WLAN). In
another embodiment, the base station 114b and the WTRUs 102¢, 102d may implement a radio
technology such as IEEE 802.15 to establish a wireless personal area network (WPAN). In yet
another embodiment, the base station 114b and the WTRUs 102c, 102d may utilize a cellular-
based RAT (e.g., WCDMA, CDMA2000, GSM, LTE, LTE-A, etc.) to establish 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 106/107/109.

[0036] The RAN 103/104/105 may be in communication with the core network
106/107/109, which may be any type of network configured to provide voice, data, applications,
and/or voice over internet protocol (VoIP) services to one or more of the WTRUs 102a, 102b,
102¢, 102d. For example, the core network 106/107/109 may provide call control, billing
services, mobile location-based services, pre-paid calling, Internet connectivity, video
distribution, etc., and/or perform high-level security functions, such as user authentication.
Although not shown in FIG. 1A, it will be appreciated that the RAN 103/104/105 and/or the core
network 106/107/109 may be in direct or indirect communication with other RANs that employ
the same RAT as the RAN 103/104/105 or a different RAT. For example, in addition to being
connected to the RAN 103/104/105, which may be utilizing an E-UTRA radio technology, the
core network 106/107/109 may also be in communication with another RAN (not shown)
employing a GSM radio technology.

[0037] The core network 106/107/109 may also serve as a gateway for the WTRUs 102a,
102b, 102¢, 102d to access the PSTN 108, the Internet 110, and/or other networks 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 interconnected computer
networks and devices that use common communication protocols, such as the transmission
control protocol (TCP), user datagram protocol (UDP) and the internet protocol (IP) in the
TCP/IP internet protocol suite. The networks 112 may include wired or wireless communications

networks owned and/or operated by other service providers. For example, the networks 112 may
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include another core network connected to one or more RANs, which may employ the same
RAT as the RAN 103/104/105 or a different RAT.

[0038] Some or all of the WTRUs 102a, 102b, 102¢, 102d in the communications system
100 may include multi-mode capabilities, e.g., the WTRUs 102a, 102b, 102¢, 102d may include
multiple transceivers for communicating with different wireless networks over different wireless
links. For example, the WTRU 102c¢ shown in FIG. 1A may be configured to communicate with
the base station 114a, which may employ a cellular-based radio technology, and with the base
station 114b, which may employ an IEEE 802 radio technology.

[0039] FIG. 1B is a system diagram of an example WTRU 102. As shown in FIG. 1B,
the WTRU 102 may include a processor 118, a transceiver 120, a transmit/receive element 122, a
speaker/microphone 124, a keypad 126, a display/touchpad 128, non-removable memory 130,
removable memory 132, a power source 134, a global positioning system (GPS) chipset 136, and
other peripherals 138. It will be appreciated that the WTRU 102 may include any sub-
combination of the foregoing elements while remaining consistent with an embodiment. Also,
embodiments contemplate that the base stations 114a and 114b, and/or the nodes that base
stations 114a and 114b may represent, such as but not limited to transceiver station (BTS), a
Node-B, a site controller, an access point (AP), a home node-B, an evolved home node-B
(eNodeB), a home evolved node-B (HeNB or HeNodeB), a home evolved node-B gateway, and
proxy nodes, among others, may include some or all of the elements depicted in FIG. 1B and
described herein.

[0040] The processor 118 may be a general purpose processor, a special purpose
processor, a conventional processor, a digital signal processor (DSP), a plurality of
MICroprocessors, one or more microprocessors in association with a DSP core, a controller, a
microcontroller, Application Specific Integrated Circuits (ASICs), Field Programmable Gate
Array (FPGAs) circuits, any other type of integrated circuit (IC), a state machine, and the like.
The processor 118 may perform signal coding, data processing, power control, input/output
processing, and/or any other functionality 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. 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 together in an electronic package or chip.

[0041] The transmit/receive element 122 may be configured to transmit signals to, or
receive signals from, a base station (e.g., the base station 114a) over the air interface

115/116/117. For example, in some embodiments, the transmit/receive element 122 may be an
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antenna configured to transmit and/or receive RF signals. In another embodiment, the
transmit/receive element 122 may be an emitter/detector configured to transmit and/or receive
IR, UV, or visible light signals, for example. In yet another embodiment, the transmit/receive
element 122 may be configured to transmit and receive both RF and light signals. It will be
appreciated that the transmit/receive element 122 may be configured to transmit and/or receive
any combination of wireless signals.

[0042] In addition, although the transmit/receive element 122 is depicted in FIG. 1B as a
single element, the WTRU 102 may include any number of transmit/receive elements 122. More
specifically, the WTRU 102 may employ MIMO technology. Thus, in some embodiments, 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 115/116/117.

[0043] 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 signals that are received
by the transmit/receive element 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 UTRA and IEEE 802.11, for example.

[0044] 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, and/or the display/touchpad 128
(e.g., aliquid crystal display (LCD) display unit or organic light-emitting diode (OLED) display
unit). The processor 118 may also output user data to the speaker/microphone 124, the keypad
126, and/or the display/touchpad 128. In addition, the processor 118 may access information
from, and store data in, any type of suitable memory, such as the non-removable memory 130
and/or the removable memory 132. The non-removable memory 130 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 identity module (SIM) card, a
memory stick, a secure digital (SD) memory card, and the like. In other embodiments, the
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).

[0045] The processor 118 may receive power from the power source 134, and may be
configured to distribute 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 batteries (e.g., nickel-cadmium (NiCd),
nickel-zinc (NiZn), nickel metal hydride (NiIMH), lithium-ion (Li-ion), etc.), solar cells, fuel
cells, and the like.
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[0046] 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 information from the GPS chipset
136, the WTRU 102 may receive location information over the air interface 115/116/117 from a
base station (e.g., base stations 114a, 114b) and/or determine its location based on the timing of
the signals being received from two or more nearby base stations. It will be appreciated that the
WTRU 102 may acquire location information by way of any suitable location-determination
implementation while remaining consistent with an embodiment.

[0047] 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
include an accelerometer, an e-compass, a satellite transceiver, a digital camera (for photographs
or video), a universal serial 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 player, a video game player module, an Internet browser, and the like.

[0048] FIG. 1C is a system diagram of the RAN 103 and the core network 106 according
to an embodiment. As noted above, the RAN 103 may employ a UTRA radio technology to
communicate with the WTRUSs 102a, 102b, 102¢ over the air interface 115. The RAN 103 may
also be in communication with the core network 106. As shown in FIG. 1C, the RAN 103 may
include Node-Bs 140a, 140b, 140c, which may each include one or more transceivers for
communicating with the WTRUs 102a, 102b, 102¢ over the air interface 115. The Node-Bs
140a, 140b, 140c may each be associated with a particular cell (not shown) within the RAN 103.
The RAN 103 may also include RNCs 142a, 142b. It will be appreciated that the RAN 103 may
include any number of Node-Bs and RNCs while remaining consistent with an embodiment.
[0049] As shown in FIG. 1C, the Node-Bs 140a, 140b may be in communication with the
RNC 142a. Additionally, the Node-B 140c may be in communication with the RNC 142b. The
Node-Bs 140a, 140b, 140c may communicate with the respective RNCs 142a, 142b via an Tub
interface. The RNCs 142a, 142b may be in communication with one another via an Iur interface.
Each of the RNCs 142a, 142b may be configured to control the respective Node-Bs 140a, 140b,
140c¢ to which it is 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 like.
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[0050] The core network 106 shown in FIG. 1C may include a media gateway (MGW)
144, a mobile switching center (MSC) 146, a serving GPRS support node (SGSN) 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 will be appreciated that any one of these elements may be owned
and/or operated by an entity other than the core network operator.

[0051] The RNC 142ain the RAN 103 may be connected to the MSC 146 in the core
network 106 via an TuCS interface. The MSC 146 may be connected to the MGW 144, The MSC
146 and the MGW 144 may provide the WTRUs 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-line communications devices.

[0052] The RNC 142ain the RAN 103 may also be connected to the SGSN 148 in the
core network 106 via an TuPS interface. The SGSN 148 may be connected to the GGSN 150. The
SGSN 148 and the GGSN 150 may provide the WTRUs 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.

[0053] 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.

[0054] FIG. 1D is 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
communicate with the WTRUSs 102a, 102b, 102¢ over the air interface 116. The RAN 104 may
also be in communication with the core network 107,

[0055] The RAN 104 may include eNode-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, 160c may each include one or more
transceivers for communicating with the WTRUs 102a, 102b, 102¢ over the air interface 116. In
some embodiments, the eNode-Bs 160a, 160b, 160¢ may implement MIMO technology. Thus,
the eNode-B 160a, for example, may use multiple antennas to transmit wireless signals to, and
receive wireless signals from, the WTRU 102a.

[0056] Each of the eNode-Bs 160a, 160b, 160c may be associated with a particular cell
(not shown) and may be configured to handle radio resource management decisions, handover
decisions, scheduling of users in the uplink (UL) and/or downlink (DL), and the like. As shown
in FIG. 1D, the eNode-Bs 160a, 160b, 160c may communicate with one another over an X2

interface.
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[0057] 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 are depicted as part of the core 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.

[0058] The MME 162 may be connected to each of the eNode-Bs 160a, 160b, 160c¢ in the
RAN 104 via an S1 interface and may serve as a control node. For example, the MME 162 may
be responsible for authenticating users of the WTRUs 102a, 102b, 102c, bearer
activation/deactivation, selecting a particular serving gateway during an initial attach of the
WTRUs 102a, 102b, 102c¢, and the like. 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.

[0059] The serving gateway 164 may be connected to each of the eNode-Bs 160a, 160b,
160c in the RAN 104 via the S1 interface. The serving gateway 164 may generally route and
forward user data packets to/from the WTRUs 102a, 102b, 102¢c. The serving gateway 164 may
also perform other functions, such as anchoring user planes during inter-eNode B handovers,
triggering paging when downlink data is available for the WTRUs 102a, 102b, 102¢, managing
and storing contexts of the WTRUs 102a, 102b, 102c, and the like.

[0060] 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 facilitate communications between the WTRUs 102a, 102b, 102¢ and IP-enabled
devices.

[0061] The core network 107 may facilitate communications with other networks. For
example, the core network 107 may provide the WTRUs 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-line communications devices. For example, the core
network 107 may include, or may communicate with, an IP gateway (e.g., an IP 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 WTRUs 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.

[0062] FIG. 1E is 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 (ASN) that employs IEEE
802.16 radio technology to communicate with the WTRUs 102a, 102b, 102¢ over the air
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interface 117. As will be further discussed below, the communication links between the different
functional entities of the WTRUs 102a, 102b, 102¢, the RAN 105, and the core network 109 may
be defined as reference points.

[0063] As shown in FIG. 1E, the RAN 105 may include base stations 180a, 180b, 180c,
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, 180c 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 the air interface 117. In some embodiments, the base stations 180a, 180b,
180c may implement 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, 180b, 180c may also provide mobility management functions, such
as handoff triggering, tunnel establishment, radio resource management, traffic classification,
quality of service (QoS) 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 like.

[0064] The air interface 117 between the WTRUs 102a, 102b, 102¢ and the RAN 105
may be defined as an R1 reference point that implements the IEEE 802.16 specification. In
addition, each of the WTRUs 102a, 102b, 102¢ may establish a logical interface (not shown)
with the core network 109. The logical interface between the WTRUs 102a, 102b, 102¢ and the
core network 109 may be defined as an R2 reference point, which may be used for
authentication, authorization, IP host configuration management, and/or mobility management.
[0065] The communication link between each of the base stations 180a, 180b, 180c may
be defined as an R8 reference point that includes protocols for facilitating WTRU handovers and
the transfer of data between base stations. The communication link between the base stations
180a, 180b, 180c and the ASN gateway 182 may be defined as an R6 reference point. The R6
reference point may include protocols for facilitating mobility management based on mobility
events associated with each of the WTRUs 102a, 102b, 102c.

[0066] As shown in FIG. 1E, the RAN 105 may be connected to the core network 109.
The communication 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 mobility management
capabilities, 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. While

each of the foregoing elements are depicted as part of the core network 109, it will be
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appreciated that any one of these elements may be owned and/or operated by an entity other than
the core network operator.

[0067] The MIP-HA may be responsible for IP address management, and may enable the
WTRUSs 102a, 102b, 102¢ 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 facilitate communications between the WTRUs 102a,
102b, 102¢ 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 example, the gateway 188 may provide the WTRUs 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-line communications devices. In
addition, the gateway 188 may provide the WTRUs 102a, 102b, 102c with access to the
networks 112, which may include other wired or wireless networks that are owned and/or
operated by other service providers.

[0068] Although not shown in FIG. 1E, it 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 WTRUs 102a,
102b, 102¢ between the RAN 105 and the other ASNs. The communication link between the
core network 109 and the other core networks may be defined as an R5 reference, which may
include protocols for facilitating interworking between home core networks and visited core
networks.

[0069] A ProSe WTRU-to-Network relay service may be provided. A WTRU (e.g., a
ProSe WTRU-to-Network relay) may act as a relay to a remote WTRU. The relay WTRU may
provide IP connectivity service to one or more remote WTRUs that may be out of network
coverage. A ProSe WTRU-to-Network relay may be referred to as a relay WTRU. A relay
WTRU may provide unicast and/or multicast services to one or more remote WTRUs. FIG. 2
illustrates an exemplary ProSe WTRU-to-Network relay architecture. As illustrated in FIG. 2, a
relay WTRU may act like a layer 3 (L3) router. The relay WTRU may provide a unicast service
and/or a broadcast service to the remote WTRU. The relay WTRU may perform L3 forwarding
for one or more of uplink (UL) traffic or downlink (DL) traffic.

[0070] A relay WTRU may relay MBMS traffic that it may detect from a network. A
remote WTRU may indicate to a relay WTRU the MBMS data the remote WTRU may be
interested in. The remote WTRU may provide to the relay WTRU a TMGI associated with the
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interested MBMS data. The relay WTRU may broadcast MBMS data (e.g., related to the
indicated TMGI). The MBMS data may be broadcasted over a PC5 communication plane.

[0071] Proximity services (ProSe) may enable direct communication between devices
using an LTE radio interface (e.g., an Evolved UMTS Terrestrial Radio Access Network (E-
UTRAN) interface). Communication over an Evolved Packet Core (EPC) may support Quality
of Service (QoS). ProSe may not support quality of service (QoS). ProSe may support priority
handling of IP packets sent over a direct link. An IP packet may be associated with a priority
level. A priority level may indicate how the access stratum in a device may treat a packet (e.g.,
based on a priority value) during transmission. ProSe priority may be referred to as ProSe per
packet priority (PPP or PPPP) or PC5 ProSe priority or PC5 priority.

[0072] A priority of a ProSe communication transmission may be selected, for example,
by an application layer. The ProSe communication transmission may be selected based on one or
more criteria. Interaction between an application layer and one or more ProSe communication
lower layers may be neutral to how a ProSe WTRU may access a medium, for example, using a
scheduled mode or an autonomous transmission mode.

[0073] Upper layers in a remote WTRU may provide a ProSe per packet priority from a
range of possible values to one or more lower layers. For example, ProSe per packet priority
value may be provided when requesting a transmission, such as one-to-one or one-to-many
communication. ProSe per packet priority of a transmission may be independent of a destination
address.

[0074] An access stratum layer may use a ProSe per packet priority associated with a
protocol data unit received from upper layers, for example, to prioritize multiple intra-WTRU
transmissions and inter-WTRU transmissions. An intra-WTRU transmission may be protocol
data units associated with different priorities awaiting transmission inside the same WTRU.
[0075] Priority queues (e.g., intra-WTRU and inter-WTRU priority queues) may be
served in a priority order. For example, a scheduler in WTRU or eNB may serve packets
associated with ProSe per packet priority N before serving packets associated with priority N+1.
A lower number may be designate a higher priority. A medium may be accessed in scheduled or
autonomous transmission modes, for example, while respecting a ProSe per packet priority value
selected by applications. One or more priority levels (e.g., eight priority levels) may be supported
for a ProSe per packet priority, for example, to support a wide range of applications.

[0076] E-UTRAN may be able to validate and/or limit, per WTRU, a maximum ProSe
per packet priority that may be granted to a WTRU. A framework for defining mapping of

application traffic types to one or more values of ProSe per packet priority may be defined.
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[0077] A signaling plane may be provided in ProSe communication. Signaling (e.g.,
ProSe related signaling) may be transmitted, for example, to negotiate one or more parameters
(e.g., IP address, port number, parameters for MBMS data) to be used for transmission of IP data
or user plane data. The ProSe related signaling may be transmitted before a ProSe
communication session is initiated between devices. Transport of a ProSe Signaling Protocol
may be referred to as PC5-S. PC5-S transmission may be carried over IP or PDCP.

[0078] FIG. 3 illustrates an example of a PC5 signaling (PC5-S) protocol stack. A packet
data convergence protocol (PDCP) header (e.g., a service data unit (SDU) type field in a PDCP
header) may be used, for example, to discriminate between IP packets, allocation and retention
priority (ARP), and PC5-S signaling protocol. Packets that carry signaling (e.g., using PC5-S
protocol) may be handled in a manner similar to the handling of user plane packets. Packets that
carry signaling may be subject to the same priority treatment. A PPP may be associated with
each of the PC5-S protocol data units (PDUs).

[0079] A remote WTRU may be out of coverage of a network. A remote WTRU may use
the connectivity of a WTRU-to-Network relay. The WTRU-to-Network relay may act as a Layer
3 router, e.g., as shown in FIG. 2. There may be one or more problems handling priority for
relayed traffic, e.g., with respect to handling priority at a WTRU-to-Network relay for unicast
traffic or MBMS data, handling priority for PC5-S traffic.

[0080] A remote WTRU may receive a priority associated with a packet that it may
transmit over a PC5-U interface. The remote WTRU may receive the priority (e.g., PPP) from an
application server. The priority may be provided by the application layer of the WTRU to one or
more of its lower layers. Such application layer may be absent in a relay WTRU. The relay
WTRU may lack an ability to handle the priority of an IP packet it may receive from the network
in a downlink (DL) direction. The IP packet may be destined to one or more remote WTRUS,
e.g., over the PC5-U interface. A WTRU behavior may indicate how a relay WTRU handles the
concept of PPP, such as treatment of packets to be transmitted on the PC5-U towards one or
more remote WTRUs.

[0081] A relay WTRU may receive data from a remote WTRU. The relay WTRU may
not have information about the priority, the remote WTRU may have used while sending the
packet. One way of obtaining such information may be by pre-configuring the relay WTRU and
the remote WTRU. Such information may enable the relay WTRU to forward received packets
from a remote WTRU (e.g., over PC5-U) on an appropriate evolved packet system (EPS) bearer

that is associated with a quality of service (QoS).
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[0082] A relay WTRU may support relaying of eMBMS data. A relay WTRU may
receive eMBMS data that may be of interest to remote WTRUs, e.g., on a broadcast channel. A
relay WTRU may forward data of interest to remote WTRUSs on a PC5-U plane. Relay WTRU
may relay multiple eMBMS sessions concurrently. A relay WTRU may differentiate the priority
between a packet of a first eMBMS session (e.g., associated with TMGI 1) and a second
eMBMS session (e.g., associate with TMGI 2). A Relay WTRU may relay eMBMS sessions
and unicast sessions concurrently. Priority may be differentiated between an eMBMS session
and a unicast session.

[0083] PC5-S messages between a remote WTRU and a relay WTRU may be utilized for
a variety of reasons, for example, establishing a one-to-one link, obtaining IP addresses, etc.
Systems, methods, and instrumentalities may be provided for associating a PPP may be with
PC5-S traffic that may not be generated by the application layer of a remote WTRU.

[0084] A WTRU with an active IP session with an AS may lose coverage from a network
in which the AS may reside. A WTRU may connect to a relay WTRU. The relay WTRU may
designate the WTRU a remote WTRU. The remote WTRU may obtain a different IP address
that may be a link local IPv4 address. A WTRU session may not be seamlessly
resumed/transitioned, for example, when the IP address changes. The remote WTRU may
contact the application server, for example, to inform the application server about the remote
WTRUs IP point of presence, which may be the IP address of the relay WTRU. Systems,
methods, and instrumentalities may be provided for the remote WTRU to obtain the IP address
of arelay WTRU (e.g., which the remote WTRU may not have information about) and pass the
obtained IP address on to the application server, e.g., to make the session with the application
server seamless. Identification of the relay WTRU may be useful for the AS to track the number
and identities of the remote WTRUs that may be served by a relay WTRU. A remote WTRU
may report the Cell ID of a relay WTRU without informing which relay WTRU is serving
remote WTRUSs. There may be several relay WTRUs in a cell.

[0085] Priority handling (e.g., for unicast traffic) at a WTRU-to-Network relay may be
provided. A WTRU may maintain a context, for example, indicating a ProSe link with other
WTRUs. A context may be maintained, for example, in a ProSe layer. FIG. 4 illustrates an
example of a ProSe layer in a WTRU. As illustrated in FIG. 4, a ProSe layer 404 may, for
example, be a separate layer above the access stratum 402 or a part of the NAS entity. A ProSe
layer may refer to the NAS entity in the WTRU or it may refer to a new separate layer or entity
in the WTRU.
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[0086] A WTRU may maintain information for each of the source and destination
address, such as a layer 2 (L2) destination address or layer 3 (L3) destination IP address, or a pair
of destination L2 address and destination IP address. Information maintained may include one or
more of a list of logical channel ID, a priority level of each ID, a keep alive timer, a set of
security parameters, a maximum level of priority, a mapped EPS bearer, ProSe link IP address
and port numbers, a TMGI or cell ID, or other parameters for exchange between WTRU .

[0087] A list of logical channel ID and a priority level may be used for each ID. A
priority level may be a PPP or a derived or mapped priority level. A keep alive timer may be
used for a ProSe session and/or for each logical channel ID. A set of security parameters may be
used for communication with a destination address.

[0088] A maximum level of priority permitted may be used for a destination address or
WTRU or for an application. A maximum level may be pre-configured in a WTRU. The
maximum level may be obtained from the ProSe Function, the application server or from a peer
WTRU. The maximum level may be obtained via a PC5-S interface, for example, as part of
negotiation to establish a ProSe link.

[0089] A mapped EPS bearer may indicate the packets that may be forwarded. A mapped
EPS bearer may apply, for example, when a relay WTRU receives packets on a PC5 interface
from a remote WTRU, and determines to forward the received packets on a logical channel ID to
an EPS bearer ID. A WTRU may maintain a mapping, for example, between a (logical channel
ID, priority level) and an (EPS bearer ID, QoS parameters of the EPS bearer). Such mapping
may be part of a ProSe context. A source/destination IP address, source/destination port numbers
used on the ProSe link and/or on the EPS bearer may be part of a ProSe context.

[0090] A TMGI or a cell ID or other parameters that may be exchanged between
WTRUs, and may be part of a ProSe context. These parameters may be associated with a ProSe
link that may be used to carry messages for the exchange of parameters.

[0091] As illustrated in FIG. 4, the ProSe layer 404 may be a separate layer above the
access stratum layer 402 or it may be part of the NAS entity. The ProSe layer 404 may be
referred to as the NAS entity in the WTRU or a new entity in a WTRU.

[0092] User plane traffic within a WTRU may pass from an application client layer to an
access stratum layer. FIG. 5 illustrates an example of a WTRU or ProSe layer when a
transmission (Tx) with a new priority level may be requested, for example, with or without a
specific destination address. As illustrated in FIG. 5, an application layer 504 may inform the
ProSe layer 502 about a new priority for its packets, for example, when the application layer

initiates a new transmission with a new priority level. At 506, the application layer 504 may send
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a request for transmission to a certain destination with the new priority level. At 508, the ProSe
layer 502, for example, upon reception of a request to send a message 506, may verify whether
there is a logical channel that may be using the same priority for the destination address. The
ProSe layer 502 may verify, for example, whether the packet is an IP packet or is being used for
other purposes, such as for a TMGI monitoring request. The ProSe layer 502 may send a
message using a logical channel, for example, when there is a logical channel with the same
priority that is being used for the destination address. If no context, or a logical channel with the
same priority, and optionally for the required destination exists, at 510, the ProSe layer may
create a new context for a transmission or priority with a context. For example, the ProSe layer
may create a new context when a logical channel with the same priority is not being used for the
destination address. At 512, the ProSe layer 502 may inform the application layer 504 that the
logical channel with the requested priority has been granted. For example, the ProSe layer 502
may inform the application layer 504 upon the confirmation of the transmission by the lower
layers or upon the reception of a response by the ProSe layer 502 from its peer in another
WTRU. At 514, the client in the application layer 504 in a WTRU may start sending data using
the priority value received from the ProSe layer.

[0093] A ProSe layer in the WTRU may delete a ProSe context. For example, the WTRU
may delete a ProSe context when a lower layer confirms that a ProSe link may no longer be
feasible to maintain. The ProSe layer in the WTRU may delete a ProSe context, for example,
when a message is received to release a session between WTRUS, e.g., for a specific logical
channel identity or for a specific priority. A WTRU may delete a ProSe context, for example,
when a message is received indicating that a logical channel identity or a certain priority level is
no longer supported or cannot be supported by a peer WTRU or one or more lower layers. A
ProSe layer in the WTRU may inform the application layer or the higher layers, for example,
about the deletion of the ProSe context. A ProSe layer in the WTRU may inform the application
layer about an implicit release of a logical channel or a link with the specific priority as a result
of the deletion of the context.

[0094] Systems, methods, and instrumentalities to dynamically indicate priority between
WTRUs may be provided. A WTRU may dynamically inform its peer about the priority of a
ProSe bearer or a ProSe link that may be or is established between WTRUs. The WTRU (e.g., a
remote WTRU) and its peer (e.g., a relay WTRU) may be a pair of WTRUs engaged in a ProSe
communication session.

[0095] A WTRU may send a PC5-S message, for example, to inform its peer about the

priority associated with a ProSe link or with a ProSe bearer or with the new logical channel that

- 18 -



WO 2016/210048 PCT/US2016/038891

is to be created. An originating WTRU may send a new PC5-S message to its peer WTRU, for
example, for a (e.g., every) session to be initiated or packet to be transmitted with a different
priority but with same (source L2, destination L2) address pair. The originating WTRU may
inform the peer WTRU about the priority associated with a packet or a logical channel that may
be configured. A WTRU (e.g., the ProSe layer in the WTRU) may send a PC5-S message when a
ProSe context (e.g., anew ProSe context) is created. The PC5-S message may include priority
information, for example, a maximum priority level that may be supported by a WTRU (e.g.,
priority level per application).

[0096] The PC5-S message may include a source L2 ID (or a source higher layer
application ID) along with a logical channel identity (LCID). The target peer WTRU may
identify the corresponding logical channel to which the indicated priority pertains. The LCID of
a logical channel may be unique in one source/destination association. A WTRU (e.g., ProSe
layer of the WTRU) may include a timer that may define the period to transmit keep alive
messages associated with a corresponding logical channel and the related priority. A WTRU may
start a timer that may guard the duration in which a response may be expected. The WTRU may
retransmit the PC5-S message, for example, if a response is not received within the duration. The
WTRU may stop the associated timer and considers the procedure as successfully completed, for
example, if a response is received.

[0097] FIG. 6 illustrates an example of a WTRU or ProSe layer sending a PC5-S
message with priority information. As illustrated in FIG. 6, at 602, a ProSe layer may receive a
request for transmission, to a destination, using a priority level (e.g., a new priority level). At
604, the ProSe layer may generate a PC5-S message to be transmitted to the indicated
destination. The message may include information about the ProSe context parameters, for
example, priority associated with a session or a logical channel. At 606, the ProSe layer may
send the generated PC5-S message. The ProSe layer may start a timer to guard the maximum
time within which a response should be received. At 608, the ProSe layer may receive a
response. At 608, the ProSe layer may create and/or modify a ProSe context, and stop the timer.
The ProSe layer may inform other layers (e.g., the layers above the ProSe layers) about the
ProSe context creation and/or modification. At 610, the WTRU may start sending data according
to the parameters defined by the ProSe context for one or more of a destination address, a logical
channel ID, or an application ID.

[0098] FIG. 7 illustrates an example of WTRU (e.g., ProSe layer of a WTRU) that may
receive a PC5-S message with priority information. As illustrated in FIG. 7, at 702, the ProSe

layer of a WTRU may receive a PC5 message with a priority level for a ProSe session. The
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ProSe layer may receive the priority information for a logical channel ID, a source (e.g. layer 2
or IP) address and/or an application ID. At 704, the WTRU may verify whether a priority level
can be supported, e.g., for an application ID. The WTRU may be pre-configured with different
levels of priority that can be supported, e.g., per application or per identity of the peer WTRU,
such as ProSe WTRU ID, or L2 ID or IP address used by the peer WTRU.

[0099] A relay WTRU may verify whether an indicated priority level may be
correspondingly supported on an EPS bearer. The relay WTRU may determine a mapping to an
EPS bearer to a priority level. EPS QoS parameters, such as QoS class identifier (QCI), may be
derived. For example, the EPS QoS parameters may be derived to support a priority. A decision
may be made whether a new EPS bearer with such QoS profile may be established or an existing
EPS bearer may be modified and/or updated. At 706, the WTRU may create and/or send a
response message, for example, to indicate a priority level that may be supported. A priority
level indicated may be the same or a different priority level. A WTRU may indicate a cause
code, for example, to indicate why a priority level, provided with the response message, has been
altered. As an example, a requested priority level may not be correspondingly supported over
the evolved packet system (EPS) bearer. A relay WTRU may send a PC5-S response to indicate
that the session to be established may be supported with a lower priority level, for example, to
indicate that the EPS bearers that are currently active do not support the priority level requested
by the remote WTRU. A relay WTRU may provide a cause code. A session to be established
may be identified, for example, by a logical channel ID, application ID, a pair of (source,
destination) L2/IP addresses and/or a set of the listed parameters.

[0100] At 708, the WTRU receiving the PC5-S message to start a new session may create
a ProSe context. The WTRU that receives a PC5-S message to start a new session may be
determined by a logical channel ID and/or for a specific source and destination address. A ProSe
context may be created, for example, after a message is responded to with a new PC5-S response
message. A WTRU may provide other parameters in a response, such as a timer that may be
used to define when keep alive messages may be sent, for example, to maintain an active state of
a ProSe context with associated context parameters. An expiration of the keep alive timer before
a new refresh message is received may result in a WTRU deleting the ProSe context. At 710, the
WTRU may start sending and/or receiving data according to the parameters defined by the ProSe
context.

[0101] FIG. 8 illustrates an example of establishing a ProSe session with one or more
priority levels or a ProSe context. As illustrated in FIG. 8, WTRU1 802 may have a priority level
(e.g., anew PPP) associated with a packet to be transmitted. At 806, the application client may
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request the ProSe layer to create and/or transmit a message with a PPP (e.g., new PPP) or priority
value. The application client associated with the WTRU1 802 may provide the priority level to a
ProSe layer in WTRU1 802. The ProSe layer may verify whether a ProSe link or logical channel
with the priority value exists. At 808, the ProSe layer of WTRU1 802 may create a PC5-S
message (e.g., anew PC5-S message) that may have information about a new ProSe link or
logical channel to be established and the associated priority. The ProSe layer may create the
PC5-S message, for example, when a ProSe link or logical channel with the associated priority
does not exist. The priority may be a mapped priority or a priority level received from the
application layer. The ProSe layer may create a ProSe context to reflect the priority level
requested by the application layer. At 810, the ProSe layer may send the PC5-S message to a
destination WTRU, WTRU2 804. For example, the PC5-S message ma include information
about the ProSe context or a priority level and a logical channel ID.

[0102] At 810, WTRU2 804 may receive the PC5-S message from WTRU1 802. At 812,
WTRU2 804 may process and verify contents of the message including the priority information.
For example, WTRU?2 804 may verify whether an indicated priority level may be handled by the
WTRU (e.g., mapped to an allowed EPS bearer associated with a QoS). At 8§14, WTRU2 804
may determine the supported priority value, and may create a ProSe context for a logical
channel. WTRU2 804 may modify the supported priority level. At 816, WTRU2 804 may
respond with a PC5-S message. The PC5-S message may indicate a supported priority level that
can be handled.

[0103] At 816, WTRU1 802 may receive a PC5-S message from WTRU2 804. The PC5-
S message may be received by WTRU1 802 in response to a previous message sent at 810, with
contents indicating a supported priority level. At 818, WTRU1 802 may stop the timer
previously started. WTRU1 802 may modify a corresponding ProSe context according to the
indicated priority level and indicated logical channel. WTRU1 802 may inform the upper layers
that a priority level has been granted. At 820, WTRU1 802 may engage with its peer WTRU,
WTRU2 804 in ProSe communication, for example, according to the exchanged ProSe context.
[0104] The priority level information exchange between two WTRUs as described herein
may be applicable to a case where a group of WTRUSs are communicating via a ProSe layer. For
example, a priority level for ProSe communication may be exchanged between two or more
WTRUS, such as a group of WTRUs communicating using ProSe. A WTRU may send a PC5-S
message to a group. A WTRU may indicate in message content that a priority indication or a
request to modify a priority applies to the group. For example, a relay WTRU may seek to

inform each of the remote WTRUs that it can no longer support the handling of a priority level or
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that it can support (e.g. only support) a maximum level of priority. The relay WTRU may send a
PC5-S message, for example, to indicate a maximum priority level that can be supported and
applied to each of the remote WTRUs. A PC5-S message from a relay WTRU may include
information indicating message applicability to each of the remote WTRUs. A PC5-S message
may include, for example, one or more of a Group ID, an IP address used by the group, a service
ID, ProSe relay service code, or a destination L2 address used by the group. A PC5-S message
may be sent to a group of remote WTRUSs, for example, by using a destination L2 address used
by a group. A WTRU may engage in a behavior (e.g., take the same actions) as discussed
herein, for example, when a WTRU sends a PC5-S message to an individual peer WTRU.
[0105] A WTRU, that may be part of a group, may receive a PC5-S message. The PC5-S
message may be addressed to the group of which the WTRU may be a part. The message may
include a request to modify a ProSe context or priority used for communication with a source
WTRU. The message may include a maximum level of priority that may be used by a receiving
WTRU. The WTRU may modify its ProSe context accordingly or modify a priority used to
communicate with a source WTRU accordingly. The WTRU may engage in behavior (e.g., take
actions) as described herein when receiving a PC5-S message to modify a priority or ProSe
context. A WTRU may respond to indicate the status of a request. A WTRU may inform higher
layers about a change in priority level for communication.

[0106] The priority of a logical channel may be incorporated within a MAC header, e.g.,
along with LCID. A receiving peer WTRU may be able to extract the priority level associated
with a (e.g. each) logical channel identified by LCID, for example, when the receiving peer
WTRU is de-multiplexing different logical channels from a received MAC PDU. Priority
information may be provided to the upper layers in a WTRU (e.g., ProSe and/or NAS layer(s)).
Upper layers may use the priority information to determine that corresponding data from a
logical channel is carried onto an EPS bearer. QoS profile of the EPS bearer may satisfy or meet
the indicated priority of incoming ProSe data at relay WTRU.

[0107] Systems, methods, and instrumentalities may be provided to modify (e.g.,
dynamically modify) priority between WTRUs. For example, the priority may be modified when
a WTRU is incapable of handling a priority level. For example, a relay WTRU context may
include a mapping from a PCS5 logical channel ID to an EPS bearer ID. This mapping may be
based on the priority of the PC5 logical channel ID. The relay WTRU may have too much data
to handle from one or more WTRUs, for example, at a certain priority level. The relay WTRU
may have an EPS bearer deactivated, which may make the handling of PC5 traffic at a certain

priority infeasible. The relay WTRU may send a PC5-S message to its peer WTRU, for example,
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to communicate the changes in its capability to handle traffic for a certain priority. The message
may comprise a modified priority level that may be supported for at least one identified logical
channel ID. The message may further comprise a cause code indicating a reason for a
modification and/or a timer that specifies a duration for which the recipient may not be allowed
to request another priority level or a higher priority level for the identified channel or one or
more logical channel IDs. The relay WTRU may modify corresponding ProSe context before or
after sending the PC5-S message. Modifying a ProSe context may involve changing parameter
values (e.g., priority values) associated with a ProSe context or deactivating a ProSe context.
Deactivating may result in deleting a ProSe context and the configuration used by the ProSe
context. The relay WTRU may start a timer, for example, when sending the message. The timer
may indicate a time (e.g. a maximum time) for a response. A WTRU may stop a timer, for
example, when a response (e.g., a PC5-S response message) is received. The relay WTRU may
send a request to modify a priority of a ProSe link, for example, when it can no longer act as a
relay.

[0108] FIG. 9 illustrates an example of a WTRU (e.g. a relay WTRU) or ProSe layer in
the WTRU sending a new PC5-S message with modified priority information. As illustrated in
FIG. 9, at 902, one or more of the following may occur: a capability of a WTRU (e.g., arelay
WTRU) may change, one or more EPS bearers may be modified, or the WTRU may be
congested. At 904, a ProSe layer of the WTRU may create a PC5-S message (e.g., a new PC5-S
message). The PC5-S message may include a modified priority level. The priority level may be
modified for one or more of logical channel IDs. A priority level may be supported for each of
the logical channel IDs. At 906, the ProSe layer may send the PC5-S message. The ProSe layer
may start a timer. The timer may be run for a duration within which a response to the message
sent may be received by the WTRU. At 908, the ProSe layer may receive a response.
Accordingly, the ProSe layer may stop the timer and create and/or modify the ProSe context. The
ProSe layer may inform one or more higher layers within the WTRU about such change. At 910,
the WTRU may start handling data according to the parameters defined by the ProSe context.
The ProSe context may be for one or more of a destination address, a logical channel ID, or an
application ID. A PC5-S message may lead to modification of the Priority of a ProSe Link.
Modification may occur, for example, when a WTRU (e.g., arelay WTRU) or ProSe layer
cannot handle packets with a certain priority from one or more WTRU .

[0109] A WTRU may receive a PC5-S message to modify the priority related to a ProSe
link or a logical channel ID. A WTRU may modify its ProSe context according to a received

modification request. In an example, a WTRU may delete a ProSe context and/or use a different
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priority level (or logical channel ID) for the packets allocated to this logical channel. The ProSe
layer in the WTRU may inform the application layer that a certain priority level is no longer
supported. The ProSe layer may provide a maximum priority level (e.g. PPP) that can be
supported. An application client in a WTRU may start using priority levels within the supported
range. The ProSe layer in a WTRU may respond with a PC5-S message, for example, to inform
a peer WTRU that a ProSe context has been modified or that the priority level of a logical
channel ID has been modified accordingly.

[0110] FIG. 10 illustrates an example of modifying a ProSe context or priority for a
ProSe Link or communication between two WTRUs, WTRU1 1002 and WTRU2 1004. The
ProSe context or priority for a ProSe Link or communication may be for one or more logical
channel IDs. As illustrated in FIG. 10, at 1006, a ProSe communication may be ongoing between
WTRUI 1002 and WTRU2 1004. The ongoing ProSe communication may be based on a
previously established ProSe context and/or priority. At 1008, changes may occur in one or more
of the following: capability, load level, or EPS bearer of WTRU2 1004. For example, the EPS
bearer may be modified or deactivated. At 1010, WTRU2 1004 may create a PC5-S message
(e.g., anew PC5-S message) that may request a modification to an established ProSe link with a
priority or a ProSe context. At 1012, WTRU2 1004 may send the PC5-S message requesting
modification of the priority (or ProSe context) to WTRU1 1002. The message may include the
information and or the ProSe context to be used for modification. At 1014, WTRU1 1002 may
receive the message. At 1016, WTRU1 1002 may modify its ProSe context according to the
received information and/or ProSe context. WTRU1 1002 may inform its higher layers about the
modified priority and/or ProSe context. At 1018, WTRU1 1002 may create a PC5-S response
message to indicate the status of the request to modify a ProSe context and/or a priority value. At
1020, WTRU1 1002 may send the response message to WTRU2 1004. The response message
may inform WTRU2 1004 about the status of the request. At 1022, the ProSe communication
between WTRU1 1002 and WTRU?2 1004 may be resumed according to the modified ProSe
context and/or priority value.

[0111] Systems, methods, and instrumentalities may be provided to determine a priority
value of a ProSe link and mapping it to an EPS bearer. A priority level (e.g., as indicated in a
PC5-S message with priority information or in a MAC header received by a relay WTRU) may
be used as is or may be mapped to a PC5 ProSe priority level. A relay WTRU may determine an
appropriate EPS bearer QoS to support a PC5 ProSe priority.
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[0112] An EPS bearer QoS may be determined at a relay WTRU, for example, based on
a mapping between PC5 ProSe priority and EPS QoS profile. For example, the EPS bearer QoS
may be determined using parameters such as QCI, Allocation and Retention Priority (ARP), etc.
[0113] The EPS bearer QoS may be determined at a relay WTRU. For example, the EPS
bearer QoS may be determined based on a clear mapping between PC5 ProSe priority and the
Priority QoS attribute of the EPS bearer’s QCI. A PC5 ProSe priority level may be mapped to
one of the following: a priority of the non-Guaranteed Bit Rate (non-GBR) EPS bearers, such as
EPS priorities 1, 7, 6, 8 and 9 with QCls 5, 6, 7, 8 and 9, respectively, or to EPS priorities/QCls
(e.g. not only limited to non-GBR bearers). The PC5 ProSe priority level may be mapped, for
example, when a guaranteed bit rate is not specified for a ProSe PCS5 link/session (e.g., no QoS
support for ProSe). ProSe PC5 priority to EPS priority/QCI mapping may be based on decision
boundaries with specified ranges/thresholds, such that a particular range of PC5 priorities map to
a given EPS priority value.

[0114] A ProSe may support QoS parameters including, for example, ProSe guaranteed
bit rate, ProSe packet delay, ProSe packet loss, etc. These QoS parameters may be provided in a
PC5-S message, for example, along with priority information. A PCS5 priority level may be
mapped to a priority of Guaranteed Bit Rate (GBR) EPS bearers, such as QCls 1, 2, 3 and 4 with
EPS priorities 2, 4, 5 and 3, respectively. QoS bearer characteristics may be selected to satisfy
indicated PC5 QoS parameters.

[0115] Mappings from PC5 ProSe priorities to EPS QoS profiles or EPS QCls/priorities
may be static. These mappings may be based on a pre-determined relationship. The pre-
determined relationship may be locally preconfigured at a relay WTRU, for example, in the
mobile equipment (ME), universal subscriber identity module (USIM) ProSe configuration
information or via ProSe management objects pushed to the WTRU via Open Mobile Alliance
(OMA) Device Management (DM).

[0116] Mappings from PC5 ProSe priorities to EPS QoS profiles or EPS QCls/priorities
may be dynamic. For example, mappings from PC5 ProSe priorities to EPS QoS profiles or EPS
QCls/priorities may be assigned by a network. Such assignment may depend on the network’s
overall resources, WTRU’s allowed and allocated bearer resources, etc. For example, a relay
WTRU may contact a network node (e.g., an MME or a ProSe Function) to retrieve a mapping
(e.g., upon reception of a PC5-S message with priority information). Mapping may be

provisioned on a WTRU by a ProSe function, for example, during ProSe authorization.
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[0117] A relay WTRU may determine the EPS QoS parameters (e.g., QCI) to satisfy the
PCS5 ProSe priority/QoS. A relay WTRU may check whether an EPS bearer with a QoS/QCI
already exists or anew EPS bearer is to be established.

[0118] An established EPS bearer with a QoS/QCI may exist that may handle the PC5
ProSe priority. A relay WTRU may request update regarding uplink traffic flow templates
(TFTs) for the active default or dedicated bearer with matching QoS. For example, the relay
WTRU may request the update from a packet data network gateway (PGW). The relay WTRU
may request the update to manage and/or steer ProSe traffic flows that may have similar
QoS/QCI handling. A relay WTRU may initiate a WTRU requested bearer resource
modification. The bearer resource modification may trigger bearer modification without a bearer
QoS update.

[0119] A relay WTRU may choose to establish a new dedicated bearer with an
appropriate QoS/QCI profile, for example, if no EPS bearer with an appropriate QoS/QCI is
available. For example, the new dedicated bearer may be established by triggering WTRU
requested bearer resource modification. Triggering of bearer resource modification may invoke a
dedicated bearer activation for establishing a new dedicated bearer with an appropriate QoS/QCI
based on required value.

[0120] As illustrated in FIG. 7, a relay WTRU may create a ProSe context, for example,
when a ProSe priority is mapped to an EPS bearer, the EPS QoS/QCI are determined, and the
EPS bearer is established or modified based on the determined EPS QoS/QCI parameters. The
ProSe context may be created based on information about mapped EPS bearer on which packets
may be forwarded, for example, mapping between a (logical channel ID, priority level) and an
(EPS bearer ID, QoS parameters of the EPS bearer). The relay WTRU may send a response
message to its peer WTRU to confirm the PC5 ProSe priority level that can be supported. A relay
WTRU in downlink may engage in the foregoing behavior, for example, when it receives
downlink data destined to a remote WTRU from eNB on a given EPS bearer. The relay WTRU
may determine the associated PC5 logical channel to which an EPS bearer may map to. The
relay WTRU may determine the associated PCS5 logical channel, for example, when the EPS
bearer ID of a bearer (e.g., with its corresponding QoS parameters), matches a mapped EPS
bearer in a ProSe context that is maintained by the relay WTRU.

[0121] A relay WTRU may apply a reverse mapping of EPS QoS/QCI to PC5 ProSe
priority to determine the appropriate PC5 logical channel, for example, if an EPS bearer ID does

not exist in any of the relay WTRU’s ProSe contexts or the same EPS bearer is mapped for one
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or more PC5 logical channels. For example, two different PC5 logical channels map to the same
EPS bearer.

[0122] Reverse mapping may be statically or dynamically assigned as discussed herein.
A relay WTRU may determine whether a new PC5 logical channel with determined PC5 priority
should be established or whether an available PC5 logical channel exists and can be used. The
relay WTRU may make such determination based on a determined PC5 ProSe Priority.

[0123] A relay WTRU may be configured with mapping information that maps an EPS
bearer with a QoS to at least one PC5 ProSe priority level. Mapping information may comprise
mapping from an EPS bearer with a QoS to alist (or range) of ProSe PCS5 priorities. A WTRU
may determine the PC5 priority level or range of priority levels that may be used, for example,
when the WTRU receives data on an EPS bearer with a QoS. A WTRU may choose a highest or
lowest priority based on its load conditions, for example, when there is a mapping to more than
one levels.

[0124] An EPS QoS (e.g., Q1) may map to a range of values of PC5 ProSe priorities less
than a value (e.g., a possible priority level P). Data may be received on an EPS bearer with a
QoS. A WTRU may map data to a PC5 priority level P or below, for example, when the WTRU
receives data on an EPS bearer with a QoS. The WTRU’s mapping of the received data to a PC5
priority level P may depend on whether a logical channel with priority level P exists and/or the
load conditions of the WTRU.

[0125] FIG. 11 illustrates an example of a relay WTRU or a ProSe layer receiving and/or
processing a new PC5-S message with priority information and determining appropriate EPS
bearer mapping. As illustrated in FIG. 11, at 1102, a relay WTRU may determine PC5 ProSe
priority based on indicated priority information received in a PC5-S message. At 1104, the relay
WTRU may determine whether bearer QoS (e.g., QCI) supports the PC5 ProSe priority. At 1106,
the relay WTRU may decide to establish a new EPS bearer with determined EPS bearer QoS or
modify an existing bearer with the same QoS. At 1108, the relay WTRU may create ProSe
context with information about mapped EPS bearer and send a response message to confirm the
ProSe priority to be supported.

[0126] A WTRU may map or use a lower priority or an EPS bearer with a lower QoS
priority relative to the received priority, for example, if the WTRU cannot support the received
priority or the mapped priority or may not support bearer modification or bearer activation. The
WTRU may not be able to modify a bearer or activate a bearer, for example, due to a rejection
from the network or existing pre-configuration. The WTRU may use a selected EPS bearer. The

WTRU may modify the ProSe context. The modified ProSe context may include mapping
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between the ProSe link or logical channel and priority and selected EPS bearer. The WTRU may
modify the ProSe context, for example, to reflect the selection and mapping as described herein.
[0127] The WTRU may respond to or inform other WTRUs about a modified priority
level, for example, using a PC5-S signaling message. The PC5-S message may comprise a cause
code to indicate a reason for modifying a priority.

[0128] Systems, methods, and instrumentalities for handling MBMS data at a WTRU-to-
Network relay may be provided. An MBMS session priority level may be provided by a
network. A relay WTRU that supports MBMS relaying may receive a service/session priority
description/indication. The service/session priority description/indication may be received in an
MBMS service announcement message from the service provider. For example, a priority
description/indication may be associated with a TMGI in the user service description (USD)
metadata.

[0129] A service provider may assign priorities for various MBMS services/sessions, for
example, based on the nature of services/sessions. For example, a public safety related MBMS
service may be assigned a higher priority over an entertainment service. A voice session may be
assigned higher priority over a video session. The number of levels of MBMS service/session
priorities and priority orders may be represented by a priority level number. For example, eight
priority levels may be provided. For example, priority level 1 may be higher than priority level 2,
and so on. A service announcement with missing priority information of an MBMS
service/session may be considered as having lower priority than service announcements having
explicit priorities.

[0130] FIG. 12 illustrates an example of determining priority of multimedia broadcast
multicast services (MBMS) data. As illustrated in FIG. 12, at 1212, an evolved node B (eNB) or
a multi-cell/multicast coordinating entity (MCE) 1206 may receive MBMS enhanced radio
access bearer (E-RAB) QoS parameters from a mobility management entity (MME) 1208. At
1214, the eNB or MCE 1206 may determine/derive a priority for an MBMS session, for
example, based on the MBMS E-RAB QoS parameters received from the MME. The parameters
may be received over an M3 interface. An eNB or an MCE may derive (e.g., directly derive) a
priority for an MBMS session from an Allocation and Retention Priority (ARP) in QoS
parameters. MBMS-SessionInfo (e.g., as provided by an eNB) may comprise a priority level.
An eNB may derive priority information, for example, using operations and maintenance (O&M)
procedures. An eNB may receive priority information from an MME or an MBMS infrastructure

in a network, such as an MBMS node in the network.
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[0131] At 1216, relay WTRU 1204 may receive MBSFNAreaConfiguration from
eNB/MCE 1206. Relay WTRU 1204 that supports MBMS relaying may read a priority
indication associated with a specific TMGI, for example, from the received
MBSFNAreaConfiguration broadcast in a multicast control channel (MCCH). An MBMS-
SessionInfo element of the MBSFNAreaConfiguration may be extended to provide a priority

indication, for example, according to the following example:

MEMS-Sexsionlnjo-r9 = SEQUENCE {
fmgr-rd TAIGId,
sessionld-r§ QCTET STRING (SiZF8 (1)) OPTIONAL — Need OR

logicalChannelldennyy-r 9 INTEGER (0. maxSessionPer PMICH-T),
priority INTEGER (0..7)

:

H

[0132] At 1218, relay WTRU 1204 may use the received MBSFNAreaConfiguration to
determine an appropriate PC5 priority level. The determined PCS5 priority level may be mapped
from a received (or read) priority level. Relay WTRU 1204 may be configured to perform
mapping and/or to use a read or received priority level. Relay WTRU 1204 may create a ProSe
context, for example, according to parameters or a sub-set of the parameters, e.g., parameters
used to define or maintain ProSe communication context. Relay WTRU 1204 may verify its
ProSe contexts, for example, when the WTRU receives data for an MBMS service (or TMGI).
Verification may be performed, for example, to determine the PC5 logical channel, the WTRU
may use for forwarding MBMS data on the PC5 link. A ProSe context may comprise
information, such as a mapping between a TMGI and a ProSe link (or logical channel ID and/or
other parameters). At 1212, relay WTRU 1204 may use the derived or determined PC5 per
packet priority to transmit MBMS data over PC5 link. At 1220, the WTRU 1204 may receive
MBMS, for example, from a MBMS gateway 1210. At 1224, relay WTRU 1204 may forward
MBMS data to one or more remote WTRUSs 1202. The relay WTRU 1204 may forward MBMS
data on the determined ProSe link or with a determined priority level associated with a TMGI.
[0133] A relay WTRU that supports MBMS relaying may send a query message to an
MME for QoS parameters of one or more MBMS sessions (e.g., TMGIs). An MME may return
the QoS information it has assigned to one or more sessions. A Relay WTRU may derive a
priority for the MBMS sessions, for example, based on received QoS parameters. A relay
WTRU may query the ARP assigned to an MBMS session. A Relay WTRU may use received
ARP information to derive a priority level.

[0134] A relay WTRU that supports MBMS relaying may send a query message to a

ProSe function to query priority information for one or more MBMS service/sessions. The relay
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WTRU may send the query message via a PC3 interface. The query message may include an
MBMS service description and identification, for example, to permit the ProSe Function to
determine the application server that provides the service and identify the service in question. A
ProSe function may determine the application server, e.g., based on the query message, and may
forward the query to the server. The ProSe function may forward the query via a PC2 interface.
A ProSe function may forward a response received from an application server to a relay WTRU
that initiated the query.

[0135] An MBMS session priority level may be provided by a WTRU to other WTRUs.
Other ProSe WTRU s, e.g., remote WTRUs, may proactively send the priority of MBMS
service/sessions (e.g., as identified by a TMGI) that the remote WTRUSs are interested in. The
priority level information for a specific TMGI or other parameters that may be used to determine
MBMS priority may be sent in a PC5-S (e.g., a new PC5-S) signaling message. For example, a
TMGI monitoring request message may be used. Priority levels may be explicit or implicit. For
example, a signaling message or a TMGI monitoring request message from a remote WTRU
may include a priority level associated with a TMGI. A priority may be implicitly derived. For
example, the priority may be derived by a relay WTRU from the priority of a received PC5-S
signaling message to setup a broadcast session. The signaling message may be a TMGI monitor
request message. A relay WTRU may use the PPP, priority or LCID, for example, when it sends
the eMBMS traffic on the PCS one to many link. A remote WTRU may receive the information,
for example, in the user services description (USD) or as part of application layer signaling. A
WTRU may send a message, for example, upon a change of priority associated with a TMGI.
[0136] FIG. 13 illustrates an example of a relay WTRU receiving a ProSe per packet
priority level information associated with a TMGI. As illustrated in FIG. 13, at 1308, remote
WTRUI 1302 may receive a service announcement message. The remote WTRU1 1302 may
receive the service announcement message from an application server. The service
announcement message may include a priority level associated with a TMGI, e.g., TMGI X. At
1310, the remote WTRU2 1304 may receive a service announcement message. The service
announcement message may include priority level information associated with another TMGI,
e.g., TMGI Y. Each of the remote WTRUs may derive MBMS priority from the received priority
level information associated with each of the TMGIs. At 1312, the remote WTRUs 1302 and/or
1304 may proactively send derived MBMS priority to the relay WTRU 1306. The MBMS
priority may be the ProSe per packet priority level. At 1314, the relay WTRU 1306 may request
remote WTRUSs 1302 and/or 1304 to send MBMS priority.
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[0137] As illustrated in FIG. 13, at 1316, remote WTRU1 1302, via a message (e.g. a
PC5-S message), may send priority level information associated with TMGI X to the relay
WTRU 1306. At 1318, remote WTRU?2 1304, via a message (e.g. a PC5-S message), may send
priority level information associated with TMGI Y to the relay WTRU 1306. The priority level
information may be MBMS priority. The message used by the remote WTRU may be a PC5-S
(e.g., anew PC5-S message) or a TMGI monitoring request message.

[0138] As illustrated in FIG. 13, at 1320 and 1322, relay WTRU 1306 may send a request
messages to remote WTRUs remote WTRU1 1302 and remote WTRU2 1304, for example
requesting a proper priority of the MBMS service/sessions as identified by a TMGI. The relay
WTRU may send the request messages via a PC5 broadcast channel to one or more remote
WTRUs. The relay WTRU may send the request messages via PC5-S messages to one or more
remote WTRUSs, for example the remote WTRUs that may have a one-to-one link established
with the Relay WTRU.

[0139] Remote WTRUs WTRU1 1302 and WTRU?2 1304, upon receiving a request from
the relay WTRU 1306, may contact an application server or a ProSe function to obtain a priority
level associated with a TMGI. As illustrated in FIG. 13, remote WTRUs WTRU1 1302 and
WTRU2 1304 at 1324 and 1326 respectively may respond to a requests 1320 and 1322 with
response messages. The response messages may be PC5-S messages (e.g., new PCS-5 messages)
or MBMS priority response messages. The response messages may indicate the priority of the
MBMS service/sessions (as identified by the TMGI) to the relay WTRU.

[0140] At 1328, the relay WTRU 1306 may store the received MBMS priority values for
MBMS sessions. The relay WTRU 1306 may map the priority levels to PC5 per packet priority
values. At 1330, relay WTRU 1306 may detect MBMS data associated with TMGI X or TMGI
Y. At 1332, relay WTRU 1306 may use the MBMS priority received from the remote WTRUSs or
the mapped PCS per packet priority to transmit the MBMS data related to the detected TMGI to
one or more remote WTRUSs. A1334, the relay WTRU 1306 may send the MBMS data via a PC5
interface to one or more remote WTRUs.

[0141] A remote WTRU may send a new or existing PC5-S message to inform one or
more other WTRUs about the received priority information indicating a priority level. The
remote WTRU may send the PC5-S message upon receiving a new or modified priority
information for MBMS service or data (e.g., as identified by a TMGI). The remote WTRU may
proactively send the PC5-S message indicating the priority level information. A priority level
may be a mapped priority level or a priority level received from an application layer or other

network nodes. The network nodes may include an MME or a ProSe function.
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[0142] A relay WTRU may broadcast an indication, e.g., together with a TMGI
advertisement message. A remote WTRU that observes the indication may send the MBMS
service/session priority information to the Relay WTRU, for example, as described herein.
[0143] A remote WTRU may determine the priority level associated with an MBMS
service/session. For example, the priority may be determined based on pre-configured
information. A WTRU may be configured with a priority level per TMGI. A remote WTRU
may determine the proper priority for an MBMS service/session, for example, based on priority
information in received service announcement messages. A WTRU (e.g., a remote WTRU) may
determine a priority for a DL MBMS data priority, for example, based on a priority indication
received from its application layer for the unicast UL data of the same service/group.

[0144] A relay WTRU may receive the priority information from a ProSe function or an
MME. The relay WTRU may receive the priority information directly from the ProSe function or
the MME. New messages or existing messages may be used to carry such information. A relay
WTRU, for example, upon receiving the priority information, may create or modify a ProSe
context. The ProSe context may be created, for example, so that a TMGI data or service may
map to a PC5 ProSe link with a priority handling level.

[0145] A WTRU may determine a priority of an MBMS session/service. The WTRU
may determine the priority information locally. A WTRU (e.g., arelay WTRU) that supports
MBMS relaying may have a preconfigured list of MBMS services with an associated priority
level assigned for handling on a PC5 ProSe link. The MBMS services may be identified by a
TMGI. MBMS services may be identified, for example, by a globally unique service ID. A relay
WTRU may look up the list to get the assigned priority. For example, the relay WTRU may look
up the list on receiving a service announcement message with a service ID. A service ID that is
not preconfigured in the WTRU may be considered lower priority than configured service IDs.
A relay WTRU may obtain the priority information from an MME, ProSe function or an
application server for which it may be relaying data. The relay WTRU may obtain this
information directly from the MME or the ProSe function.

[0146] A WTRU, e.g., arelay WTRU may determine priority level of an MBMS
session/service from an uplink unicast session data. MBMS data forwarded by a relay WTRU
may be for public-safety applications, such as a group push-to-talk service. A remote WTRU
that listens to the DL MBMS data forwarded by a relay WTRU may send uplink data to the
application server. The DL MBMS data may be ProSe one to many communication. The
application layer in a remote WTRU may provide PPP for uplink unicast data. A relay WTRU
may receive uplink unicast data from the remote WTRU. The relay WTRU may establish
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mapping between one or more of the PPP, LCID, the priority, or the IP tuples of the related
application, for example, as described herein. Such mapping information may be stored in the
context of the remote WTRU. A relay WTRU may derive the PPP, LCID, priority, etc. from a
previously established mapping, for example, when the relay WTRU subsequently receives the
MBMS traffic from the same application server. The PPP, LCID, priority, etc. may be used, for
example, to schedule the transmission on a PC5 interface.

[0147] In an example, a relay WTRU may receive, from a remote WTRU uplink, packets
destined for an application server with a destination IP address and port. The relay WTRU may
learn that the PPP, LCID, priority, etc. of the data. The relay WTRU may establish a mapping
between Dest IP__Addr/Port — PPP, LCID, priority, etc. The relay WTRU may receive MBMS
data that has the source IP address and port that are identical to the stored Dest IP_ Addr/Port.
The relay WTRU may use the learned PPP to forward the MBMS data to one or more remote
WTRUs. For example, the relay WTRU may forward the MBMS data over a PC5 link.

[0148] A relay WTRU may send the same or similar traffic in the downlink on a one to
one communication PC5 interface, for example, before relaying MBMS traffic. A relay WTRU
may store the last PPP, priority value or LCID used to send the traffic to the remote WTRU. The
last stored unicast PPP, priority or LCID may be used to transmit MBMS broadcast traffic, for
example, when the relay WTRU starts transmitting the MBMS traffic on a PC5 one to many link.
[0149] An MBMS service/session priority may be mapped to a PC5 transmission
priority. A relay WTRU may receive service/session priorities related to MBMS data it may
relay from the network or remote WTRUs. A Relay WTRU may be pre-configured with a
mapping (e.g., a fixed mapping) between service/session priorities and PC5 per packet priorities.
The relay WTRU may map the MBMS service/session priorities to one or more PCS5 per packet
priorities. Mapping may or may not be one-to-one mapping. A number of priority levels may be
different. Multiple service/session priorities may be mapped to a (e.g. the same) PC5 per packet
priority.

[0150] Systems, methods and instrumentalities to determine priority handling for PC5-S
traffic may be provided. Techniques to determine a priority associated with a PC5-S message
may be provided. PC5-S signaling may be initiated by a ProSe layer of a remote WTRU. For
example, the signaling may be initiated upon receiving a trigger from an application layer in the
WTRU. An upper layer application may trigger a ProSe layer to initiate one to one direct
communication, for example, by passing to the ProSe layer a destination ID, e.g., a Layer-2
Destination ID, or a higher layer destination ID of a peer WTRU. A trigger message, e.g.,

provided by an application layer, may comprise a priority level information associated with the
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trigger message to the ProSe layer in the WTRU. A ProSe layer may determine the priority of
each PCS5 signaling message, for example, based on the priority level information or priority. A
determined priority may be a PPP or a mapped priority level, for example, mapped from a PPP.
The priority provided by an application layer may be a PPP or any other priority associated with
the request.

[0151] A priority may be indicated to a ProSe layer by one or more ways as described
herein. A priority may be indicated to a ProSe layer, for example, by indicating a level (e.g.,
from 1 to x) to a ProSe layer. In an example, 1 may be a highest priority application and x may
be a lowest priority application.

[0152] A priority may be indicated to a ProSe layer, for example, by indicating an
explicit application/request type to the ProSe layer in the WTRU, e.g., emergency, public safety,
non-public safety, police application, etc.

[0153] A priority may be indicated to a ProSe layer, for example, by providing an
application ID in a trigger message. The ProSe layer may be able to derive a priority from an
application ID received from an application layer. Mapping between an application ID and a
determined priority (e.g., for transmission of a PC5-S message) may be pre-configured in the
WTRU, obtained from the ProSe Function or obtained from the application server.

[0154] A priority level of PC5-S messages may be determined by the ProSe layer, for
example, based on a priority received from an application layer. A ProSe layer may pass the
priority of the PC5-S message to the access stratum or lower layers, e.g., as illustrated in FIG.
14.

[0155] FIG. 14 is an example of handling priority for a PC5-S message. As illustrated in
FIG. 14, a ProSe layer 1404 may pass a PC5-S packet from an application layer 1402 to the
access stratum 1406. A separate logical channel may be created and the ProSe context may be
updated in the ProSe layer at the access stratum for sending signaling packets, for example, when
a logical channel with the same priority does not already exist. PC5-S and PC5-U (e.g.,
signaling and data) packets may be sent on a logical channel. The packets may be sent on the
same logical channel when they have the same priority level.

[0156] A ProSe layer may employ a fixed mapping between a priority level received
from an application and a priority level (e.g., a PPP or a mapped priority) of the PC5-S message.
PC5 messages originating due to a trigger from a particular application (e.g., as determined by an
application ID or application type) may have the same determined priority value. For example,
an application may indicate emergency or other highest priority level to the ProSe layer. An

indicated level may be mapped to a PC5-S priority level 1 at the ProSe layer. For example, the
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indicated level may be mapped based on the mapping information in the WTRU (e.g., locally in
the WTRU). A priority may be determined for the application and may be used for subsequent
PC5 messages. As an example, subsequent PC5 messages that may be triggered by the
application e.g. by (ID or type), such as a direct communication request, security parameter
exchange message, keep alive, etc., may be transmitted with the same priority level, e.g. level 1
in this example.

[0157] Each of PC5-S message types may have a priority level (e.g., a different priority
level) associated with it. The associated priority levels may be configured in the ProSe layer. As
an example, a direct communication request message may be configured to have a priority level.
A PC5-8S message may have a higher priority than another PC5-S message type, such as a link
keep alive message or other PC5-S message type. A ProSe layer may have a pre-configured
determined priority for another PC5-S message, such as a TMGI monitoring request message. A
ProSe layer or the WTRU may have a list of PC5-S messages with an ordered priority level. As
an example, a first entry in a list may be considered to have a highest priority or may have an
explicit priority number. A lowest entry in the list may be considered to have a lowest priority or
may have an explicit priority number.

[0158] Priority of a PC5-S message may be determined, for example, using a
combination of techniques. As an example, a priority of a PC5-S message may be determined
using a type of (PC5-S) message requested to be sent and the Application ID/type that triggers
the request.

[0159] FIG. 15 illustrates an example of determining a priority level for transmitting a
PC5-S message. As illustrated in FIG. 15, one or more inputs may be used to determine a
priority level of a PC5-S message. As illustrated in FIG. 15, an application X 1502 may send a
trigger PC5-S to the ProSe layer 1504. The trigger message may include a priority of application
ID of the PC5-S message type. ProSe layer 1504 may receive a type of PC5-S message 1506
from a peer WTRU. At 1508, the ProSe layer 1504 may determine priority of the PC5-S message
according to one or more factors and/or inputs. The ProSe layer 1504 may verify whether a
logical channel with a determined priority exists for a destination WTRU. The ProSe layer 1504
may request that lower layers (e.g., the access stratum 1510) create a logical channel with a
determined priority, for example, when a logical channel with a determined priority does not
exist. At 1510, the ProSe layer 1504 may provide the lower layers the PC5-S message with the
determined priority level.

[0160] A WTRU may obtain mapping information from a ProSe Function or from a

network node, e.g., MME. One or more messages may be defined on an interface used to obtain
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the information, such as an interface between a WTRU and ProSe function (e.g., a PC3 interface)
or between a WTRU and an MME (e.g., using NAS protocol). A WTRU may request an MME
or a ProSe function for mapping or priority information, for example, when a new PC5-S
message is received for which the WTRU does not have information to determine the priority
level.

[0161] Priority information for a PC5-S message may be determined, for example, by
preconfiguring the priority levels for different PC5-S messages. For example, the priority may be
preconfigured in a universal subscriber identity module (USIM) ProSe configuration
information. The priority information may be obtained via ProSe management objects pushed to
the WTRU, for example, via open mobile alliance (OMA) device management (DM).
Information may be provided by the ProSe function on a per public land mobile network
(PLMN) basis. One or more PLMNs may configure WTRUs with different priority levels/PPP
levels for each PC5-S message. A ProSe layer may pass on a corresponding preconfigured
priority level for a message to the access stratum layer in the WTRU, for example, when the
ProSe layer generates a PC5-S message.

[0162] FIG. 16 illustrates an example of updating a PPP value of PC5-S messages based
on a new highest PPP of a PC5-U transmission. As illustrated in FIG. 16, at 1602 the ProSe
layer may keep track of the highest PPP for a PC5-U transmission. At 1604, the ProSe layer may
determine the priority of the PC5-S message. For example, the priority of the PC5-S message
may be determined according to one or more factors/inputs. At 1606, the ProSe layer updates the
PPP value for a PC5-S message with the highest PPP for PC5-U message. The priority of a PC5
message may be determined based on the highest PPP value used by a WTRU for PC5-U
transmission. The highest PPP value of PC5-U transmission may be used, in a number of ways,
to determine the PPP or priority of PC5-S messages. Several examples of using the highest PPP
value of PC5-U transmission to make a PC5-S priority determination are described herein.
[0163] A protocol layer, for example, a ProSe Protocol layer, a non-access stratum
(NAS) layer, or a radio resource control (RRC) layer may keep track of the highest PPP value
used for PC5-U transmission. The highest PPP value for user plane transmission (e.g., a PC5-U
transmission) may be tracked and used as the PPP value for each of the PC5-S messages. For
example, a WTRU may transmit user plane packets with priorities from PPP-2 to PPP 7, where
PPP-2 is the highest priority in this example. In an example, PC5-S messages may use the
highest available PPP (e.g. PPP-2) for PC5-S messages. A priority range for user plane packets
may change to PPP 1 to PPP 7, where PPP 1 is the new highest user plane priority value. In an
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example, PC5-S messages may be sent with the new available highest user plane PPP value (e.g.
PPP-1), as illustrated in FIG. 16.

[0164] A ProSe layer may use a range of possible PPP values for different PC5-S
messages based on the highest used PPP value used for PC5-U transmission. For example, the
highest used PC5-S transmission may be PPP x. In an example, a range of PPP values for PC5-S
messages may be PPP x +y, where y may be a positive or negative integer. For example, y may
be 2, 3, and 4 and so on. The value of y may be preconfigured in a WTRU, signaled by the
ProSe function as part of configuration information, or provided by an App server over a PC1
interface. For example, a highest PPP value used on the PC5-U link may be PPP-3. The value
of y may be 3. The PPP value for various PC5-S messages may be selected from a range of PPP
3 to PPP 6, for example, based on previously described algorithms or procedures. In an example
of using the range, a direct communication request message may be sent with PPP 3 whereas a
link maintenance message may be sent with PPP 6. The range of PPP for PC5-S messages may
change, for example, when the highest used PPP for PC5-U transmission changes. The range of
PC5-S messages may change from PPP3 - PPP6 to PPP2 - PPP5, for example, when a packet is
transmitted with PPP 2 value.

[0165] The WTRU may be configured to use one value or a range of values for x and/or
y, for example based on a received configuration. The WTRU may receive the configuration
from the ProSe function or via other methods such as an OMA configuration, a USIM
configuration, etc. A WTRU may forward the configuration to another WTRU for use when
transmitting a PC5-S message. For example, a remote WTRU may send a new PC5-S message to
arelay WTRU in order to inform the relay the value (fixed or a range) to use for PC5-S
messages.

[0166] Systems, methods, and instrumentalities may be provided to determine a priority
for PC5-S retransmissions. A ProSe layer may be configured to retransmit PC5-S messages, for
example, when it does not receive a response from the intended recipient. A ProSe layer in the
transmitting WTRU may send a message X times, e.g., for every signaling message before it
may determine that the destination WTRU is unavailable.

[0167] A ProSe layer may modify (e.g., increase) a priority or the PPP value of the
message being retransmitted, for example, when a PC5-S message is retransmitted. A ProSe
layer may determine how to modify the priority value of the retransmitted message, such as
whether a priority is increased for every retransmission or every second retransmission, etc. A

ProSe layer may reset a priority to a previous or original value, for example, when the ProSe
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layer receives a response from a recipient WTRU. The subsequent PC5-S messages sent by the
ProSe layer to the same destination may be sent with an earlier or original PPP or priority value.
[0168] A logical channel may be created at the AS for a retransmission message with a
higher priority or new PPP level, for example, when it does not already exist. The context in the
ProSe layer may be updated. A signaling logical channel may be used, for example, to send the
message with a new priority level. The AS layer may use an existing logical channel with the
same priority for data packets to send the PC5-S message with the new priority level.

[0169] Systems, methods and instrumentalities may be provided to obtain IP address
information or other relay WTRU identification. A WTRU (or a ProSe layer in the WTRU) may
send a PC5-S message to request an IP address or the prefix of the relay WTRU, e.g., as assigned
by the relay WTRU’s PDN Gateway (PGW). The PC5-S message may be a new PC5-S
message. A request may be made from the application layer, for example, when the WTRU
detects that it has lost network coverage and/or has discovered a WTRU-to-Network relay. A
WTRU may start a timer to guard a period in which a response is expected, e.g., while a re-
transmission may be made. A message provided by a WTRU may comprise an identity, e.g., so
that a request may be authorized by its peer WTRU. A WTRU may receive a message (e.g., a
response) with information about an IP address used by another WTRU. A ProSe layer in the
WTRU may forward information (e.g., about the IP address) to the application client. An
application client may send information to an application server. A ProSe layer in the WTRU
may be configured, for example, to send received information to another entity in the network,
such as a ProSe function or an application server.

[0170] A WTRU (e.g., arelay WTRU) may receive a request to provide its IP address or
prefix, e.g., as assigned by the PGW. A WTRU may verify whether a requesting WTRU is
authorized to make a request or receive requested information, for example, by contacting the
ProSe function or the MME and providing an identity of the source WTRU. A relay WTRU may
send a new message to the ProSe Function or a new NAS message to the MME and may verify a
response from these nodes. A WTRU may respond, e.g., to an authorized requesting WTRU,
with a new PC5-S message that may comprise its IP address or prefix assigned by the network.
[0171] Systems, methods, and instrumentalities may be provided for priority handling of
ProSe communications. A WTRU may create a Proximity Services (ProSe) context and may
send a new PC5-S message to its peer WTRU (e.g., relay WTRU), for example, to indicate the
priority of an associated logical channel ID. A WTRU may create a ProSe context and may send
a new PC5-S message to its peer WTRU (e.g., relay WTRU), for example, for one or more new

priority (ies) with which a transmission (Tx) may be made. A WTRU may receive a PC5-S
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message with a priority level for a ProSe communication. A WTRU may determine a priority to
use and may map the priority to a corresponding EPS bearer, which may modified or created.
The WTRU may respond and may indicate a priority level that can be supported. A remote
WTRU may obtain from an Access Stratum (AS) a priority level for downlink (DL) forwarding
(e.g., for Multimedia Broadcast Multicast Services (MBMS) data) at a relay WTRU. A remote
WTRU may send a PC5-S message (e.g., anew PC5-S message) to a relay WTRU. The remote
WTRU via the PC5-S message may indicate the priority level to be used on the PC5 link. A
relay WTRU may forward MBMS traffic to one or more remote WTRUs. A relay WTRU may
read a priority level of temporary mobile group identity (TMGI) data from System Information
Blocks (SIBs). A relay WTRU may set a PC5 logical channel priority, for example, according to
TMGI data read from SIBs. A relay WTRU may send a new PC5-S message to a remote
WTRU, for example, to request a priority level of a TMGI. A relay WTRU may use a received
PC5-S message from a remote WTRU, for example, to determine a priority level to be used on a
PC5 link on which MBMS data is forwarded. A WTRU may determine a priority level for a
PC5-S message, for example, based on pre-configurations per message type, application ID
and/or or a default value. A WTRU may transmit a PC5-S message with a determined priority
level. A PC5-S procedure may be used, for example, by a first WTRU to request from a second
WTRU an IP address and/or prefix that may be used by a target WTRU for Evolved Packet
System (EPS) bearers and/or Packet Data Network (PDN) connections. An IP address and/or
prefix may be forwarded by the first WTRU to the AS, for example, to help with session
continuity. The highest used point to point protocol (PPP) value for user plane transmission (e.g.
PC5-U transmission) may be used as the PPP value for each of the PC5-S messages.

[0172] The processes and instrumentalities described herein may apply in any
combination, may apply to other wireless technologies, and for other services. A WTRU may
refer to an identity of the physical device, or to the user’s identity such as subscription related
identities, e.g., MSISDN, SIP URI, IP address, etc. WTRU may refer to application-based
identities, e.g., user names that may be used per application.

[0173] The processes described above may be implemented in a computer program,
software, and/or firmware incorporated in a computer-readable medium for execution by a
computer and/or processor. Examples of computer-readable media include, but are not limited to,
electronic signals (transmitted over wired and/or wireless connections) and/or computer-readable
storage media. Examples of computer-readable storage media include, but are not limited to, a
read only memory (ROM), a random access memory (RAM), a register, cache memory,

semiconductor memory devices, magnetic media such as, but not limited to, internal hard disks
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and removable disks, magneto-optical media, and/or optical media such as CD-ROM disks,
and/or digital versatile disks (DVDs). A processor in association with software may be used to
implement a radio frequency transceiver for use in a WTRU, terminal, base station, RNC, and/or

any host computer.
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CLAIMS
What is claimed is:
1. A relay wireless transmit/receive unit (WTRU) comprising:
a transceiver configured to at least:
receive a temporary mobile group identity (TMGI) request message from a
remote WTRU, wherein the TMGI request message comprises a TMGI and a
ProSe per packet priority level associated with the TMGI;
receive, from a network, an evolved multimedia broadcast multicast
service (eMBMS) data packet associated with the TMGI;
a processor configured to at least:
apply the received ProSe per packet priority level associated with the
TMGI to the received eMBMS data packet; and
relay the eMBMS data packet to the remote WTRU based on the ProSe
per packet priority level.

2. The relay WTRU of claim 1, wherein the TMGI request message is received using a
PC5-S message.

3. The relay WTRU of claim 1, wherein the processor is further configured to detect the
TMGI the relay WTRU is configured to monitor.

4. The relay WTRU of claim 1, wherein the eMBMS data packet is forwarded to the remote
WTRU via a PCS interface.

5. The relay WTRU of claim 1, wherein the relay WTRU acts as a relay between the
network and the remote WTRU.

6. A remote wireless transmit/receive unit (WTRU) comprising:
a transceiver configured to at least:
receive a service announcement from an application server (AS), wherein
the service announcement comprises a temporary mobile group identity (TMGI)
and a priority level associated with the TMGI;
determine a ProSe per packet priority level associated with the TMGI;
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send, a TMGI message to a relay WTRU, wherein the TMGI message
comprises the TMGI and the ProSe per packet priority level associated with the
TMGI; and

receive, from the relay WTRU, an evolved multimedia broadcast multicast

service (eMBMS) data packet associated with the TMGI.

7. The remote WTRU of claim 6, further comprising a processor configured to at least

determine the ProSe per packet priority level associated with the TMGI.

8. The remote WTRU of claim 7, wherein the TMGI message is sent using a PC5-S

transmission.

9. The remote WTRU of claim 8, wherein the PC5-S transmission is sent using a pre-

configured ProSe per packet priority level.

10. The remote WTRU of claim 6, wherein the ProSe per packet priority level is derived
from the received priority level associated with the TMGI.

11.  The remote WTRU of claim 8, wherein the PC5-S transmission is sent using a priority

level is received from a network node.

12. The remote WTRU of claim 11, wherein the network node is an MME or a ProSe
function.

13. The remote WTRU of claim 6, wherein the ProSe per packet priority level associated
with the TMGI is indicated using one of eight possible values.

14, The remote WTRU of claim 6, wherein the relay WTRU acts as a relay between a
network and the remote WTRU.

15. A wireless transmit/receive unit (WTRU) comprising:

alower layer of the WTRU receiving one or more ProSe per packet priorities from an
upper layer;

the lower layer of the WTRU receiving one or more protocol data units (PDUs) from the

upper layer; and
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the lower layer of the WTRU prioritizing the PDUs based on the ProSe per packet

priorities received from the upper layer.

16. The WTRU of claim 15, wherein the upper layer is a ProSe layer and the lower layer is

an access stratum layer.

17. The WTRU of claim 15, wherein the ProSe per packet priorities are independent of

destination addresses.

18. The WTRU of claim 15, wherein the PDUs with different priorities are served in order.

19. The WTRU of claim 15, wherein a first ProSe per packet priority associated with a first
PDU is alower number than a second ProSe per packet priority associated with a second PDU,

wherein the lower number indicates a higher priority.

20. The WTRU of claim 15, wherein the upper layer is a PC5 ProSe layer and the lower layer

is a PC5 access stratum layer.

21. A priority handling method comprising:

arelay wireless transmit/receive unit (WTRU) receiving, from a remote WTRU, a
temporary mobile group identity (TMGI) request message, wherein the TMGI request message
comprises a TMGI and a ProSe per packet priority level associated with the TMGI;

the relay WTRU receiving, from a network, an evolved multimedia broadcast multicast
service (eMBMS) data packet associated with the TMGI;

the relay WTRU applying the received ProSe per packet priority level associated with the
TMGI to the received eMBMS data packet; and

the relay WTRU relaying the eMBMS data packet to the remote WTRU based on the
ProSe per packet priority level.

22. The method of claim 21, wherein the TMGI request message is received using a PC5-S

message.

23.  The method of claim 21, further comprising the relay WTRU detecting the TMGI the
relay WTRU is configured to monitor.
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24, The method of claim 21, wherein the eMBMS data packet is forwarded to the remote
WTRU via a PCS5 interface.

25. The WTRU of claim 1, wherein the relay WTRU acts as a relay between the network and
the remote WTRU.

26. A priority handling method comprising:

a remote wireless transmit/receive unit (WTRU) receiving a service announcement from
an application server (AS), wherein the service announcement comprises a temporary mobile
group identity (TMGI) and a priority level associated with the TMGI;

the remote WTRU determining a ProSe per packet priority level associated with the
TMGI:

the remote WTRU sending a TMGI message to a relay WTRU , wherein the TMGI
message comprises the TMGI and the ProSe per packet priority level associated with the TMGI;
and

the remote WTRU receiving, from the relay WTRU, an evolved multimedia broadcast

multicast service (eMBMS) data packet associated with the TMGI.

27.  The method of claim 26 further comprising the remote WTRU determining the ProSe per
packet priority level associated with the TMGI.

28. The method of claim 27, wherein the TMGI message is sent using a PC5-S transmission.

29, The method of claim 28, wherein the PC5-S transmission is sent using a pre-configured

ProSe per packet priority level.

30. The method of claim 26, wherein the ProSe per packet priority level is derived from the
received priority level associated with the TMGI.

31.  The method of claim 28, wherein the PC5-S transmission is sent using a priority level is

received from a network node.

32. The method of claim 31, wherein the network node is an MME or a ProSe function.
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33. The method of claim 26, wherein the ProSe per packet priority level associated with the

TMGI is indicated using one of eight possible values.

34, The method of claim 26, wherein the relay WTRU acts as a relay between a network and

the remote WTRU.

35. A method comprising:

alower layer of a wireless transmit/receive unit (WTRU) receiving one or more ProSe
per packet priorities from an upper layer;

the lower layer of the WTRU receiving one or more protocol data units (PDUs) from the
upper layer; and

the lower layer of the WTRU prioritizing the PDUs based on the ProSe per packet

priorities received from the upper layer.

36. The method of claim 35, wherein the upper layer is a ProSe layer and the lower layer is

an access stratum layer.

37. The method of claim 35, wherein the ProSe per packet priorities are independent of

destination addresses.

38. The method of claim 35, wherein the PDUs with different priorities are served in order.
39. The method of claim 35, wherein a first ProSe per packet priority associated with a first
PDU is alower number than a second ProSe per packet priority associated with a second PDU,

wherein the lower number indicates a higher priority.

40. The method of claim 35, wherein the upper layer is a PC5 ProSe layer and the lower layer

is a PC5 access stratum layer.
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