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Abst ract

There are several scenarios involving nulti-hop heterogeneous

wirel ess networks requiring reliable and avail abl e features comnbi ned
with nmulti-access edge conputing, such as Industry 4.0. This
docunent di scusses nechanisns to allow a terminal influencing the
sel ection of a MEC host for instantiation of the terninal-targeted
MEC applications and functions, and (re)configuring the RAW networ k
lying in between the ternminal and the selected MEC host. This
docunent assumes | ETF RAW and ETSI MEC integration, fostering

di scussi on about extensions at both | ETF and ETSI MEC to better
support these scenari os.
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1. Introduction and Probl em St at enent

Wrel ess operates on a shared medium and transni ssions cannot be
fully deterministic due to uncontrolled interferences, including

sel f-induced multipath fading. RAW (Reliable and Avail able Wrel ess)
is an effort to provide Determ nistic Networking on across a path
that include a wireless interface. RAWprovides for high reliability
and availability for IP connectivity over a wireless medium The

wi rel ess medi um presents significant challenges to achieve
determnistic properties such as | ow packet error rate, bounded
consecutive | osses, and bounded | atency. RAW extends the Det Net

Wor ki ng Group concepts to provide for high reliability and
availability for an I P network utilizing scheduled wirel ess segnents
and other nedia, e.g., frequency/tine-sharing physical nedia
resources with stochastic traffic: IEEE Std. 802.15.4 timeslotted
channel hopping (TSCH), 3GPP 5G ultra-reliable |ow Il atency

communi cations (URLLC), |EEE 802.11ax/be, and L-band Digita
Aeronauti cal Comunications System (LDACS), etc. Similar to DetNet,
RAW t echnol ogi es aim at staying abstract to the radio | ayers

under neath, addressing the Layer 3 aspects in support of applications
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requiring high reliability and availability.

As introduced in [I-D.ietf-rawarchitecture], RAWseparates the path
conputation tine scale at which a conplex path is reconputed fromthe
path selection tine scale at which the forwarding decision is taken
for one or a few packets. RAWoperates at the path selection tine
scale. The RAWproblemis to decide, anongst the redundant sol utions
that are proposed by the Patch Conputation El ement (PCE), which one
will be used for each packet to provide a Reliable and Avail able
service while mnimzing the waste of constrained resources. To that
effect, RAWdefines the Path Selection Engine (PSE) that is the
counter-part of the PCE to performrapid | ocal adjustnents of the
forwarding tables within the diversity that the PCE has sel ected for
the Track. The PSE enables to exploit the richer forwarding
capabilities with Packet (hybrid) ARQ Replication, Elimnation and
Ordering (PAREO), and schedul ed transmi ssions at a faster tinme scale.

Mul ti-access Edge Conputing (MEC) -- formerly known as Mobil e Edge
Conputing -- capabilities deployed in the edge of the npbile network
can facilitate the efficient and dynam c provision of services to
mobi | e users. The ETSI |1 SG MEC wor ki ng group, operative fromend of
2014, intends to specify an open environnment for integrating MEC
capabilities with service providers’ networks, including also
applications from3rd parties. These distributed conputing
capabilities will make available IT infrastructure as in a cloud
environment for the depl oyment of functions in nobile access

net wor ks.

One rel evant exenplary scenari o showi ng the need for an integration
of RAWand MEC is introduced next. One of the main (and distinct)
use cases of 5Gis Utra Reliable and Low Latency Conmuni cati ons
(URLLC). Anmong the nmany so-called "verticals" that require URLLC
features, the Industry 4.0 (also referred to as Wrel ess for

I ndustrial Applications) is probably the one with nore short-term
potential. As identified in [RFC9450], this scenario also calls for
RAW sol uti ons, as cables are not that suitable for the robots and
nmobi | e vehicles typically used in factories. This is also a very
natural scenario for MEC depl oynents, as bounded, and very | ow

| at enci es are needed between the robots and physical actuators and
the control |ogic managi ng them

This scenario includes a wirel ess domain, involving nmultiple MEC
platforns to ensure |low |l atency to applications, by being able to
host MEC applications in several |ocations, and dynanmically nigrate
the apps as the terminals nove around and the serving MEC pl atform
m ght no | onger be capable of neeting the |atency requirenents.

Ber nar dos & Mbur ad Expires 28 May 2026 [ Page 3]



Internet-Draft Joi nt DETNET- RAW and MEC sel ecti on Novenber 2025

Thi s docunment di scussess nechanisns to allow the UE to influence/
control jointly the RAWand MEC conponents depl oyed in the end-to-end
pat h.
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Figure 1. Exenplary scenario depicting MEC and RAWin an industrial
envi ronment s

Figure 1 depicts an exenplary scenario that integrates a 3GPP 5G
network, with ETSI MEC depl oyed at the edge, and an | ETF RAW capabl e
wirel ess multi-hop backhaul segment connecting the RAN and the MEC
hosts and UPFs. This setup can be used for exanple in a factory
where nultiple robots and AGYs are wirel essly connected, and
controlled via renote apps. Control applications running in the edge
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(inmplemented as MEC applications) require bounded |ow | atencies and a
guaranteed availability, despite the nmobility of the term nals and
the changing wirel ess conditions. An heterogeneous wirel ess nesh
network is used to provide connectivity inside the factory.

[1-D. bernardos-raw nmec] explores already the integrati on of RAWand
MEC. The current docunment goes a bit further, proposing solutions to
al |l ow term nal -based sel ection of the MEC platformwhere to
instantiate an app taking into account RAW aspects.

2. Term nol ogy

The following terms used in this document are defined by the ETSI MEC
I SG and the | ETF:

MEC host. The nobil e edge host is an entity that contains a

mobi | e edge platformand a virtualization infrastructure which
provi des conpute, storage, and network resources, for the purpose
of running nobil e edge applications.

MEC platform The mobile edge platformis the collection of
essential functionalities required to run nobil e edge applications
on a particular virtualization infrastructure and enable themto
provi de and consune nobil e edge services.

MEPM  MEC Pl at f or m Manager .

MEC applications. Mobile edge applications are instantiated on
the virtualization infrastructure of the nobile edge host based on
configuration requests validated by the nobil e edge nmanagenent.

PAREO. Packet (hybrid) ARQ Replication, Elinination and
Ordering. PAREO is a superset OF DetNet’s PREOF that includes
radi o-specific techniques such as short range broadcast, MJM MO
constructive interference and overhearing, which can be | everaged
separately or conmbined to increase the reliability.

PSE. The Path Sel ection Engine (PSE) is the counter-part of the
PCE to performrapid | ocal adjustnents of the forwarding tables
within the diversity that the PCE has selected for the Track. The
PSE enables to exploit the richer forwarding capabilities with
PAREO and schedul ed transmi ssions at a faster tinme scale over the
smal l er domain that is the Track, in either a | oose or a strict

f ashi on.

UALCMP. The User Application LifeCycle Managenent Proxy (UALCMP)

exposes the Mk2 APl to the device application. It allows the
device application to request the followi ng application lifecycle
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3.

managenent operations fromthe MEC system query the avail able
applications, instantiation and deletion of an application and
updat e of an existing application context.

Term nal -based joint selection and configuration of MEC host and RAW
net wor k

Thi s docunent defines extensions to: (i) enable a terminal to

di scover any RAWenabl ed network on the path between the term nal and
the MEC app host, and the RAWnetwork associated capabilities; (ii)
enable the termnal to request desired reliability and availability
requirenents to be nmet sinultaneously by the MEC+RAW system and,
(iii) enable direct notifications fromthe RAWnetwork to the
termnal, to help with end-to-end application-Ilevel optimzation.

Most of the required extensions are related to ETSI MEC conponents
and interfaces, and therefore are out of the scope of the | ETF.
However, we still briefly describe themfor conpleteness, putting the
mai n focus on the | ETF RAW conponents and i nteractions.

Figure 2 shows the conponents and interfaces inpacted by the

ext ensi ons described in this document. The MEC UALCVWP is logically
extended with a RAWcontroller (RAWctrl) functionality, to enable a
termnal to | earn about the RAWand MEC capabilities of the 5G
network it is attached to, and specify its requirenents in terns of
availability and reliability for joint MEC app instantiati on and RAW
net wor k confi gurati on.
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Fi gure 2: Bl ock di agram

The RAWctrl - RAWPSE interface was first introduced in
[1-D. bernardos-raw nec].

3.1. Extended User application |ook-up to support reliability and
availability information/capabilities

Here we specify how the termnal/UE is augnented with the additional
capability of discovering a RAWnetwork on the path to the hosts of
its target MEC applications, and obtaining information about
reliability and availability configuration in the RAW net worKk.

Figure 3 shows an exenpl ary signaling flow diagram
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T +
e + | MEC host |
+--+ | UALCWP | +---+ +----+ R R +----4 |
| UE] +---+----+-+ | RAWY | MEAQ | RAW| | RAW| | +---+ |RAW| |
+- -+ | | RAW | | PSE| +----+ | node| |node| | | MEP] |ctrl| |
| |ctrl] +---+ | R i o bh i SR |
oot | NRSRRI EEEES |---+

|

|

| | <Ji i 5 RAVNIGT i 51 41 i i i i >| I | |

| <l 4 550 si gnal | i ngdi fiii 5§ 4 i 580 0BG B> | |

| |
|

|
|
| . | | | | |
.CGET . ./app_list | | | | |
il i 4 A4 >| I I I I I I I
il 0 85 480 0 F80 ARG F0 MECHT 86 50 F87 480 50 F9T 580 0 590 580 >| a0 Fa0 0 80 F0 MECHT 0 8T R0 0 8T 80 0 a0 G A
| |
<t fa0 G 80 a0 f0 f8G si gnal | i ngfai fan fn0 B0 a0 | <0 f 80 0 si gnal i ngdai fG a0 a0 S0 faG e e o G |

=

2
2
2
2
2
—5—

Figure 3: Extended User application | ook-up
We next explain each of the steps illustrated in the figure:

1. An application that requires use of a MEC app with specific
reliability/availability requirements is started at the UE. The
UE can either make use of a GET request to the MEC UALCWP
extended to indicate that the UEis interested in reliability and
availability information, or the UALCVMP can decide to include
this informati on based on policies. Either way, the UALCW
aut hori zes the request fromthe UE. The MEC systemretrieves the
list of UE applications available to the requesting UE (this
m ght require interaction with other MEC system | evel conponents
such as MEAO as depicted optionally in the figure).

2. The UALCMP requests information related to reliability and
availability fromthe RAWPSE t hrough the RAWctrl| 1 ogica
component .

3. The UALCWP returns the 200 OK response to the device application,
following ETSI MEC standards, but with its nmessage body extended
to include RAW paraneters (nanely, Reliability and availability
characteristics of the application and its connectivity), such
as:
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assured round trip time in nilliseconds supported by the
system for the MEC application instance.

assured connection bandwidth in kbit/s for the use of the
application instance.

assured jitter in mlliseconds supported by the MEC system
the MEC application instance.

maxi mum per cent age of packets fail ed.

assured nunber of redundant paths supported by the MEC
em for the MEC application instance.

3.2. Extended Application context create to support reliability and

avai | abi

lity information/capabilities

Here we specify how the UE is augnented with the capability to
request the creation of a MEC app including requirenents about
reliability and availability.
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Figure 4: Application context create
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Fi gure 4 shows an exenplary signaling flow diagram W next explain
each of the steps illustrated in the figure:

1. The UE subnmits the POST request to the UALCMP. The nessage body
contains the data structure for the application context to be
created, which is extended to include reliability and
availability attributes:

* The assured round trip time in mlliseconds supported by the
MEC system for the MEC application instance.

*  The assured connection bandwidth in kbit/s for the use of the
MEC appl i cation instance.

* The assured jitter in mlliseconds supported by the MEC system
for the MEC application instance.

* The maxi mum percentage of packets fail ed.

* The assured number of redundant paths supported by the MEC
system for the MEC application instance.

The UALCVP aut hori zes the request fromthe device application
The request is forwarded to the MEC system | evel managenent,

whi ch nmakes the decision on granting the context creation
request. The MEC orchestrator triggers the creation of the
application context in the MEC system including the informtion
about reliability and availability requirenments. The UALCWP
request the context creation to the MEAO this request including
the reliability and availability requirenments of the application
The MEAO sel ects where to instantiate the application (nmeaning
the MEC host and MEC platform, so it can neet all the
requirenents.

2. The MEP request to the local RAWctrl to establish the
connectivity between the app and the UE neeting the indicated
reliability and availability requirements. This involves
addi ti onal steps between the RAWctrl, the RAWPSE and t he RAW
nodes that are part of the established path(s), as described in
[1-D. bernardos-raw nec].

3. The UALCWP returns the 201 Created response to the UE with the

message body containing the data structure of the created
appl i cation context.
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3.3. Extended Application context update to support reliability and
availability information/capabilities

Here we specify how the UE is augnented with the capability to
request the update of the context of a MEC app including requirenents
about reliability and availability. One exanple would be

conmuni cating new reliability/availability requirenents.
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Figure 5: Application context update

Figure 5 shows an exenplary signaling flow diagram W next explain
each of the steps illustrated in the figure:
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1.

3.

3. 4.

An application running on the UE maki ng use of a MEC app m ght
change its requirenments for the MEC app and associ at ed
reliability and availability (for exanple, in an Industry 4.0
scenario, a robot control app nmight be required less |atency to
improve its precision). The UE updates a specific application
context by sending a PUT request to the resource within the MEC
systemthat represents it, with the nmessage body containing the
nmodi fi ed data structure of AppContext in which only the call back
ref erence and/or application |ocation constraints, and/or the
application reliability and availability requirenents (e.g.,
assured bandwi dth, latency and reliability) may be updat ed.

Through interactions with the RAWctrl, the RAWPSE is indicated
to performthe required updates in the RAWnetwork (via
signalling with RAW nodes).

The UALCWP returns a "204 No Content" response.

Recei ving extended notification events

Here we specify how the UE can receive updates about the RAW
connectivity experienced by a MEC application, so it can react in
time (e.g., inplenmenting changes at the application |evel or

sel ecting another point of attachnent/slice).
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Figure 6: Receiving notification events
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Figure 5 shows an exenplary signaling flow diagram W next explain
each of the steps illustrated in the figure:

1. If a change of the assured RAW conditions happens (which is
detected via RAW OAM nechani sns, out of the scope of this
docunent, and then notified to the MEC platform), this event
reaches the MEC orchestrator, and finally the UALCWP

2. The UALCMP sends a POST nessage to the call back reference address
provi ded by the device application as part of application context
creation, with the nessage body containing the {Notification}
data structure. The variable {Notification} is replaced with the
data type specified for different notification events as
specified in ETSI MEC standards, extended to include a
nodi fication to the RAWconditions offered to the user
appl i cation instance:

* Updated assured round trip tine in mlliseconds supported by
the MEC system for the MEC application instance.
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* Updated assured connection bandwidth in kbit/s for the use of
the MEC application instance.

* Updat ed maxi mum percent age of packets fail ed.

* Updated assured jitter in mlliseconds supported by the MEC
system for the MEC application instance.

* Updated assured nunber of redundant paths supported by the MEC
system for the MEC application instance.

3. The device application sends a "204 No Content" response to the
UALCVP.

4. | ANA Consi derati ons
TBD.

5. Security Considerations
TBD.
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