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Abst ract

Thi s docunent defines a generic service intent deploynment mechani sm
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resources. The mechani smuses RM ASAs and the Generic Autononic

Si gnaling Protocol (GRASP) for dynamic interactions and resource

exchanges. It specifies a conplete workfl ow covering intent
reception, parsing, responder selection, negotiation, solution
integration, resource confirmation, and dynanmi c adjustnent. It

enpl oys standardi zed nmessage formats, a negotiation state nmachi ne,
and convergence logic to jointly optimze multiple resources and
ensure end-to-end service |level objectives. |Its design features good
scalability and fault tolerance, nmaking it suitable for automated
orchestration and lifecycle managenment in intent-driven networks.
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I nt roducti on

Traditional network operation and mai ntenance rely on administrators
manual |y transl ating busi ness requirenents into device
configurations. This approach is not only inefficient but also
chal l enging to adapt to dynanically changi ng network environments.
As network scal es expand and service types beconme nore diverse,
network administrators increasingly prefer to specify "what to
achi eve" rather than "how to configure devices focus from

i npl ementation details to business intent. This high-level policy
expression is known as Intent, which enables the network to make
aut ononous deci si ons and dynami cal ly adj ust resources to neet

busi ness obj ecti ves.

A key challenge in intent-driven networking is translating high-Ieve
intents into concrete resource allocation actions while continuously
ensuring intent satisfaction as network conditions evolve. The draft
[ Net wor k- Ser vi ce- Aut o- Depl oynent] proposes a distributed resource
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negoti ati on mechani sm based on Resource Manager Autononpus Agents (RM
ASAs), enabling nodes to dynam cally negotiate resources such as
bandw dt h and queues using the GRASP protocol. This approach provides
a foundation for intent-driven networking. However, the mechani sm
supports only val ue-based resource negotiation and | acks the ability
to understand intent semantics. |Its negotiation process focuses

sol ely on matching resource quantities, w thout considering the

busi ness objectives served by the resource allocation, which hinders
adaptive adjustment to changi ng busi ness requirenents.

This limtation is particularly evident in energing network services
that integrate transmi ssion with conputing. For exanple, in
intelligent video conpression, the network nust not only reserve
bandwi dt h resources al ong the forwardi ng path but also require
specific nodes to invoke Al inference nodels for inmage conpression
tasks, all while ensuring end-to-end | atency and inage quality. Such
services involve the joint optinization of network and conputing
resources, which are interdependent, neking sinple val ue-based
resource negotiation insufficient to nmeet their requirenents. What
adm nistrators truly need to specify are service-level objectives,
such as "performintelligent conpression on video stream X while
ensuring latency and inage quality," rather than concrete resource
all ocations like "reserve 10 Mips bandwi dth on node A and 2GB nenory
on node B."

Thi s docunent builds upon [ Network- Servi ce- Aut o- Depl oynment] to
propose a generic intent depl oynment nechani sm based on distributed RM
ASA negotiation. In this nechanism the Service Initiator first
creates a Service Intent instance as defined in draft
[Service-Intent]. This instance uses a structured semantic nodel to
speci fy expected network, computing, and storage resources. It may

i nclude network requirenents |ike bandwi dth, latency, jitter,
endpoints, and multi-path perm ssion; conputing needs such as
capacity, request |latency, and coordination flags; and storage
demands incl uding capacity and throughput. The Service Initiator
then uses GRASP to flood the Service Intent Objective across the

aut ononous dormai n. Upon receiving it, each Service Responder’s RM
ASA starts distributed negotiations based on the intent’s semantic
constraints and local real-tinme resource states, such as avail abl e
bandwi dth, GPU | oad, and storage I/QO.  Through hop-by-hop negotiation
and feedback, RM ASAs coll aborate to find a feasible resource

all ocation that neets the intent’s goals, such as end-to-end | atency
and image quality, ultimately enabling joint optimnization of network,
computing, and storage resources. This nechanismfeatures the

foll owi ng characteristics:
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* Hi gh-Level Abstraction: Adm nistrators only need to express
busi ness objectives wi thout concerning thenmselves with specific
resource val ues or device configurations.

* Support for Conpute-Wiile-Transmitting: A unified franmework
expressi ng both network and conputing resource requirenents,
enabl ing the dynanic depl oynent of conputational tasks along the
f orwar di ng pat h.

* Distributed Autonony: The negotiation process relies on GRASP
i nteracti ons between nodes without a centralized controller,
aligning with the design principles of autonom ¢ networKking.

* Intent Awareness: RM ASAs nake | ocal decisions during negotiation
based on the intent, rather than relying solely on sinple value
mat chi ng.

*  Dynamic Adaptability: When network or conputing resource states
change, renegotiation can be initiated to continuously ensure the
satisfaction of intent.

Thi s docunent defines the generic intent deployment process in
Section 4. The security nechanismis based on the Autonom c Contro
Pl ane (ACP) [ RFC8994] and the Bootstrappi ng Renote Secure Key
Infrastructure (BRSKI) [RFC8995], with rel evant di scussions provided
in Section 6.

Requi renent s Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14 [ RFC2119] [ RFC8174] when, and only when, they appear in al
capitals, as shown here

Term nol ogy & Abbrevi ations

Thi s docunent uses term nol ogy defined in [ RFC7575] and
[ Net wor k- Ser vi ce- Aut o- Depl oynent] .

* RM ASA: A Resource Manager Autononous Agent operating on an
aut ononobus node. It is responsible for managi ng | ocal resources
on the node, including bandw dth, queues, nmenory, priorities, and
computing resources. The RM ASA conmunicates with its
counterparts on other nodes to enabl e dynam c schedul i ng of
network resources within an autononmous network domain. This
docunent assunes that all autononbus nodes are equi pped with an RM
ASA.
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* Service Initiator: An autononous node responsible for receiving
external intents and coordinating their deploynent within an
aut ononous network. As the initiating entity of an intent, this
node comuni cates with the RM ASAs of rel evant nodes through GRASP
negotiation to facilitate intent depl oynent and nmanagenent.

* Service Responder: An autononous node that responds to negotiation
requests fromthe Service Initiator. It participates in the
negoti ati on process through its RM ASA and proposes feasible
resource allocation solutions based on |ocal resource status and
intent semantics.

General Depl oyment Mechani sm Based on RM ASA Negoti ation

This section describes the general process for automated depl oynent
and negotiation of service intent based on RM ASA. This nmechani sm
assunes that the service intent has been input by the user through an
external system and converted into a standardi zed service intent
object by a parsing nodule. This section defines a genera
negoti ati on framework for intent deployment and specifically
specifies the nessage format, processing |ogic, and convergence
mechani smfor interactions between the Intent Initiator ASA and the
RM ASA using the GRASP protocol. This framework is independent of
specific resource types and does not presuppose the inplenmentation
met hod of the internal agent of the RM ASA

I ntent Parsing

The Service Initiator ASA receives the service intent from an
external interface. The intent can be expressed in natural |anguage
or structured text, for exanple, "guarantee bandw dth for video

conf erenci ng between headquarters and branches and all ow t he use of
mul tiple paths". The parsing nodule inside the Service Initiator RM
ASA converts this intent into a standardi zed service intent object,
which serves as a unified data carrier for all subsequent negotiation
processes. The definition, data structure, value ranges, and
extension rules of this object are detailed in [Service-Intent]; this
docunent only references its format.

The intent object MAY contain several flags to indicate specific

depl oynent requirenents. For exanple, the nultipath flag ‘multipath-
perm ssion’ indicates whether multiple parallel paths are all owed;
the transport-coordination flag "transport-coordination" indicates
whet her computing resources need to be invoked al ong the transm ssion
path. During the parsing process, the Service Initiator ASA MJST
perform conpliance verification on the generated intent object to
ensure it conforms to the draft specification and make a legality

j udgrment based on | ocal network policies.
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4.2. Determnation of Service Responders

To narrow the scope of subsequent negotiation, the Service Initiator
RM ASA MUST determ ne the set of RM ASA nodes that will participate
in service deploynent, i.e., the Service Responder. This

determ nati on process is based on the topol ogy information and
resource overview nmai ntained locally by the Service Initiator RM ASA
Based on the service type flag carried in the intent object, it
filters forwardi ng nodes, conputing nodes, and storage nodes in

st ages.

The Service Initiator RM ASA, as a node within the autononous domain,
participates in the intra-donmain routing protocol to obtain and
continuously maintain the network-w de topol ogy information, thereby
constructing a link state database. Sinmultaneously, the Service
Initiator RM ASA nmaintains a |ightweight resource status overvi ew of
each node locally, including avail abl e bandw dth, conputing |oad, and
avai | abl e storage space, through the GRASP synchroni zati on mechani sm
or historical data statistics. This information is stored locally on
the Service Initiator RM ASA and does not rely on a centralized
conponent.

When determ ning the Service Responder, the Service Initiator RM ASA
first dynamically discovers potential respondi ng nodes through the
GRASP Di scovery mechanism it sends a Discovery message carrying the
Resource Manager (bjective, where the objective-val ue describes the
summary requirements of the service intent (e.g., service type,
required resource category). An RM ASA that receives this nessage
and whose own capabilities neet the summary requirenments MJST reply
with a Response nessage, thus forming a prelininary candi date node
set. Subsequently, the Service Initiator RM ASA parses the intent
object to identify the service scenario and resource requirements.
Then, conmbined with the |locally maintained topol ogy information and
resource overview, it perforns fine-grained screening of the nodes in
the prelimnary set to determine the final three types of Service
Responders: forwardi ng, conputing, and storage. The specific

deci sion nmechanismis as follows:

* \When the ‘compute-intent’ contains the ‘transport-coordi nation
field and its value is ‘TRUE', it indicates that the conputing
tasks in the network service need to be conpleted on the
forwarding path. The Service Initiator ASA SHOULD consi der
depl oyi ng the computing tasks on nodes al ong the forwarding path.
Specifically, the Service Initiator ASA first cal cul ates candi date
forwardi ng paths based on transm ssion constraints such as
‘destinations', ‘Bandw dth-Requirenent‘, ‘Ilatency-bound', and
‘jitter-bound’ carried in the ‘network-intent' and determ nes the
set of forwarding Service Responders that may participate on those
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pat hs. Subsequently, the Service Initiator ASA SHOULD sel ect,
fromthis set, nodes that sinmultaneously neet the conputing
requirenents defined in the ‘conmpute-intent* (e.g., ‘conpute-
capacity') and the storage requirenents defined in the ‘storage-
intent' (e.g., ‘storage-capacity', ‘storage-throughput‘), as the
conmputing Service Responder and storage Service Responder
respectively. |If no node neeting all requirenments can be found,
the Service Initiator MAY adjust the path selection or relax sone
constraints according to | ocal policies.

* \Wen the value of the ‘transport-coordination’ field in the
‘conpute-intent’ is ‘FALSE', it indicates that the conputing
resources MAY exi st independently of the forwarding path. 1In this
case, the Service Initiator ASA SHOULD first select computing
nodes as the conputing Service Responder based on the conputing
requirenents defined in the ‘conpute-intent‘ (e.g., ‘conpute-
capacity') and possible location constraints; sinultaneously, it
sel ects storage nodes as the storage Service Responder based on
the storage requirenents defined in the ‘storage-intent' (e.g.,
‘storage-capacity’ and ‘storage-throughput'). Subsequently, based
on the locations of the selected conputing and storage nodes, the
Service Initiator ASA cal cul ates the optinal forwarding paths
connecting these nodes, taking into account the source and
destination addresses ‘destinations' and transm ssion constraints
‘ Bandwi dt h- Requi rement‘, ‘Il atency-bound', and ‘jitter-bound
defined in the ‘network-intent‘. If no comnbination of nodes
meeting all requirenments can be found, the Service Initiator MAY
adj ust the node selection or relax sone constraints according to
| ocal policies.

* |f the multipath flag ‘multipath-permission' in the intent object
is TRUE, the Service Initiator ASA SHOULD generate nultiple paths
that satisfy the transm ssion constraints and sort them by
priority to support subsequent nultipath negotiation; if the
multipath flag is FALSE, it SHOULD sel ect only one optimal path.

The determ ned results of the Service Responder are output as a

candi date forwardi ng node list, a candidate computing node list, and
a candi date storage node list for use in the step-by-step negotiation
in Section 4.3. This round of process only perforns prelimnary
screeni ng based on resource overview, aimng to determ ne the scope
of nodes that need to participate in the negotiation. The actua
resource availability MJST be dynamically confirmed through
subsequent direct negotiation with each node’s RM ASA

If the Service Initiator ASA cannot find any Servi ce Responder that

satisfies the transm ssion constraints and resource requirenments in
the intent object, it MJST execute a fallback nmechani sm
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* The initiator MAY, within the scope permtted by local policy,
gradual ly relax the value requirenments for relevant fields in the

‘network-intent‘, ‘compute-intent‘, and ‘storage-intent’ (e.g.,
accepting higher ‘latency-bound' or ‘jitter-bound', |ower
‘ Bandwi dt h- Requi renment‘, ‘conpute-capacity', or ‘storage-

capacity'/‘storage-throughput‘), and re-execute the screening
process under the rel axed constraints. The step size, order, and
term nation conditions for relaxation are determ ned by |oca

policy.

* |f no candidate node that fully satisfies the origina
requirenents can be generated after relaxing the constraints, the
Service Initiator ASA SHOULD sel ect the optinmal approximate
sol ution under the current resource overview according to | oca
policies (e.g., selecting the path with bandw dth cl osest to
‘ Bandwi dt h- Requi rement‘ or the node with conputing power closest
to ‘conpute-capacity'). It SHOULD then provide feedback to the
intent initiator via an out-of-band nechani smregarding the
devi ati on between the selected solution and the original intent
requirenents. This feedback mechani smis outside the scope of
this specification and is determ ned by the specific
i mpl ement ati on.

* |f none of the above nmechani sns can generate any candi dat e nodes,
the Service Initiator ASA MJUST record the reason for the failure
(e.g., "no available forwarding path" or "no avail abl e conputing
node") and be prepared to report it to the upper |ayer when
subsequent negotiation fails.

Regardl ess of the fallback nmechani smused, the Service Initiator ASA
MJST clearly indicate in the final feedback the difference between
the actual screening result and the original intent requirements, for
the deci si on- maki ng of the upper-layer system or adm nistrator

Negoti ati on with RM ASA

According to [ RFC8994] and [RFC8995], all nodes in the autononous
domai n have conpl eted secure bootstrap via BRSKI and operate over the
encrypted channel provided by ACP;, therefore, the node identities are
trusted and the comunication content is secure. On this basis, any
operation on resources MJST be authorized. Wen an RM ASA receives a
negotiation request, it MJST verify the identity of the initiator and
the authorization information for the requested operati on based on
the security context provided by ACP (e.g., checking whether the
initiator is permtted to apply for a specific type of resource). |If
aut horization verification fails, the RM ASA MUST reject the request
directly and MAY carry O DECLINE with a reason description in the

M END nmessage. The subsequent negotiation processes in this docunent
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all assunme that the nodes have been authenticated and the operations
have been aut hori zed.

The Service Initiator ASA, as the negotiation initiator, conducts
GRASP negotiation in steps with the forwardi ng Servi ce Responder,
conmputing Service Responder, and storage Service Responder based on
the candidate node list determined in Section 4.2. This section
defines the GRASP nessage type, nessage content, processing |ogic,
and convergence nmechani smused in the negotiation process. The
negotiation interaction follows the [ RFC8990] specification, and al
nmessages are serialized using CBOR

1. CRASP Message and hjective Definition
The negoti ati on process uses the foll owi ng GRASP nmessage types:
* MREQNEG (3): Initiate a negotiation request.

*  M_NEGOTI ATE (5): Conduct multiple rounds of negotiation and
exchange proposal s.

* MWAIT (7): Request the peer to wait, extending the tineout.

* MEND (6): End the negotiation, carrying an option of acceptance
(O_ACCEPT) or decline (O_DECLINE).

Al messages MUST carry the ‘session-id" field, which is generated by
the Service Initiator ASA at the start of each negotiation session
and is used to associate all nessages of the same session. The
‘session-id" MJST be a random nunber, and its collision probability
SHOULD be extrenely | ow.

Thi s docunent uses the ‘Resource Manager‘ OCbjective defined by

[ Net wor k- Ser vi ce- Aut o- Depl oynent], and only need to suppl enent the
intent information and resource reservation status information
carried inits ‘objective-value'. Its format is as foll ows:

obj ecti ve-val ue = aut onom c-net wor k- servi ce-val ue

aut onom c- net wor k- servi ce-val ue = |
[ service-type, service-id, service-lifetime, service-tag |,
[* resource-requirenment-pair ],
[ intent-des, proposal-list ]

]

Figure 1: Extended Fornmat of Resource Manager’'s objective-val ue
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In the request nessage, the ‘objective-value' include ‘intent-des’,
which is the original service intent (including network, computing,
and storage requirenents). The intent-des object contains three
optional nenbers shown as follow. The ‘network-intent’, ‘conpute-
intent', and ‘storage-intent’ objects are defined in [Service-Intent]
Fromthe Service Responder list obtained in Section 4.2, each node
falls into one of three categories: storage, conputing, and
forwardi ng responders. The intent initiator MAY construct different
‘intent-des' based on the responder type. For exanple, for a
conputing Service Responder, the ‘intent-des' contains the ‘conpute-
intent' field information fromthe original intent.

intent-des = {
? "network
? "compute
? "storage

net wor k-i nt ent ,
comput e-i ntent,
st orage-intent

Figure 2: Service Intent Content Structure

In the response nmessage, the ‘objective-value' include ‘proposal -
list, which is the |ist of feasible solutions generated by the RM

ASA. The format of ‘proposal-list’ is defined as foll ows:
proposal -list = [* proposal]
proposal = {
"proposal -id": uint, ; Unique identifier of the proposa
"guar ant eed-resources": { ; Amount of resources guaranteed
? "bandwi dth": uint, ; bps
? "latency": uint, ; s (contribution to |atency)
? "conput e-capacity": uint, ;. GFLOPS
? "storage-capacity": uint, ; CGB
? "storage-throughput": uint, ; MB/s
},
"expected-contributions": { ; Expected contributions to end-to-end SLCs
? "added-latency": uint, ;e
? "added-jitter": uint, ; ns
H
? "cost": uint, ; Optional cost netric
? "expiry-time": uint ; Validity period of the proposal (mlliseconds)
}
Figure 3: Format of proposal-Ilist
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If an RM ASA cannot provide any feasible solution, it SHOULD carry
the O DECLINE option in the M END nessage and MAY attach a reason
string.

2. Negotiation Process

The negotiation process is divided into the following steps. The
Service Initiator ASA needs to initiate negotiation sessions for each
candi dat e node sequentially or in parallel. For clarity, the

foll owi ng description takes a single Service Responder as an exanpl e.

Step 1. Initiate a Negotiation Request. Service Initiator ASA sends
an M REQ NEG nessage to the target RM ASA. The nessage format
i s:[MREQ NEG session-id, objective] Were

* session-id: Newly generated random nunber.

* objective: Contains the GRASP Objective nanmed ‘' Resource Manager"‘,
‘loop-count’ initially set to GRASP_DEF LOOPCT, and ‘objective-
val ue* as the original service intent object ‘intent-des’

After sending the nessage, the Service Initiator ASA starts a
negotiation timer with an initial value of GRASP _DEF TI MEQUT (default
60000 milliseconds). |If the tiner expires before a response is
received, it is considered a negotiation failure, and the initiator
MAY attenpt retransm ssion (using exponential backoff) or abandon the
node.

Step 2: RM ASA Processes the Request and Responds. After receiving
the M REQ NEG nessage, the RM ASA perforns the foll owi ng operations

* Parse the ‘objective-value' to obtain the resource requirenents
(bandwi dth, | atency, conputing capacity, etc.) fromthe service
intent. The ‘objective-value' contains ‘intent-content’, which
MAY involve multiple types of intent expressions such as ‘storage-
intent', ‘conpute-intent’, and ‘network-intent‘. The resource
content to be negotiated varies depending on the type.

* Based on the negotiation intent type, it queries the corresponding
|l ocal real-time resource status for that intent and generates one
or nore feasible resource allocation proposals. Each proposa
MUST i ncl ude the anpbunt of resources guaranteed and t he expected
contribution to end-to-end performance (e.g., added |atency).

* |f at |east one proposal is generated, it constructs an
M NEGOTI ATE nessage to return; if it cannot generate any proposa
that neets the tolerance, it constructs an M END nessage (carrying
the O DECLINE option) to return
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Upon a successful response, the Service Responder RM ASA sends an

M _NEGOTI ATE nmessage in the format [ M _NEGOTI ATE, session-id,

obj ective], where the objective-value is a proposal-list containing
all feasible proposals. Upon failure, it sends an M END nessage in
the format [ M END, session-id, [ODECLINE, ?reason]], where reason is
an optional UTF-8 string explaining the cause. After sending

M _NEGOTI ATE, the RM ASA SHOULD tenporarily reserve the resources

i nvolved in the proposed proposals. However, the reservation tine
SHOULD NOT be too long (it is RECOMVENDED that it does not exceed
GRASP_DEF_TI MEQUT) to prevent deadl ock.

Step 3: Service Initiator ASA Processes the Response. After
receiving the response, the Service Initiator ASA if it receives an
M END with O DECLINE, records the node’s rejection and attenpts the

next candi date node. |If it receives an M NEGOTIATE, it parses the
‘proposal -list*, extracting the resource guarantees and contribution
val ues of each proposal. The Service Initiator ASA MIST eval uate

whet her these proposal s are acceptabl e based on the end-to-end
constraints.|If the currently received |list of proposals is
insufficient to meet the end-to-end constraints, the Service
Initiator ASA MAY initiate multiple rounds of negotiation, sending a
new M NEGOTI ATE nessage, adjusting the request, and decrenenting the
‘loop-count‘. This process MAY be iterated nultiple tines until an
agreenent is reached or the negotiation is term nated.

Step 4: Multiple Rounds of Negotiation and Convergence. If the
Service Initiator ASA wishes to adjust the request, it MAY send an
M NEGOTI ATE nessage, where the ‘objective-value’' NMAY contain an
updated ‘intent-des' or specify the proposal IDit wishes to
negotiate. Upon receiving the M NEGOTI ATE nessage, the RM ASA SHOULD
regenerate the proposal list and ensure that the ‘loop-count’ is
decrenmented. |If the ‘loop-count’ is reduced to O, it MJST stop the
negotiation and return an MEND with O DECLINE. |If either party
needs nore time to process during the negotiation, it MAY send an
MWAIT nessage in the format [MWAIT, session-id, waiting-tine],
where ‘waiting-tinme' is the suggested extension tine (in
mlliseconds) for the peer to wait. Upon receiving an MWAIT, the
peer SHOULD reset the negotiation tinmer to ‘waiting-tine' and
continue waiting.

Step 5: Negotiation Term nation. Wen both parties reach an
agreenment, the Service Initiator ASA sends an M END nmessage carrying
the O _ACCEPT option, in the format [ M END, session-id, [O_ACCEPT]].
Upon receiving the M END nessage, the peer MJST i medi ately termninate
the negoti ati on session and rel ease tenmporary resources (unless the
resources have been confirmed and reserved). |If the negotiation
fails due to tinmeout or exhaustion of the ‘loop-count’, both parties
MUST rel ease all tenporarily reserved resources.
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Step 6: Coordination of Milti-Node Negotiation. The Service
Initiator ASA needs to conduct the above negotiations with the
forwardi ng, conmputing, and storage nodes sequentially or in parallel
The foll owi ng order i s RECOVMENDED:

*  When the ‘conpute-intent’ contains the ‘transport-coordination
field and its value is 'TRUE', it is RECOVMMENDED to first
negotiate the path with the forwardi ng node, then negotiate
computing resources with the conputing nodes on that path, and
finally negotiate storage with the storage node.

*  When the ‘conpute-intent’ contains the ‘transport-coordination
field and its value is 'FALSE', it is RECOMMENDED to first
negotiate with the computing node and storage node, and then
negotiate the path with the forwardi ng node based on the | ocations
of the sel ected nodes.

For each candidate path, the Service Initiator ASA MJST col | ect
responses fromall rel evant nodes on that path and proceed to the
proposal integration described in Section 4.4. |If the current path
negotiation fails, it SHOULD rel ease all tenporarily reserved
resources on that path and attenpt the next candi date path.

End-t o- End Coordi nation and Solution Integration

After collecting the responses fromall Service Responders on the
current path, the Service Initiator ASA MJUST perform end-to-end
coordination. The specific steps are as follows:

* Select one proposal fromthe proposal |ist of each respondi ng node
to forma conpl ete end-to-end resource configuration chain.
Ensure that the sel ected proposals are conpatible with each other
in terms of resource types (e.g., the bandwi dth commtted by the
forwardi ng node matches the transm ssion bandwi dth required by the
conputi ng node).

* If multiple combinations of proposals neet the requirenments, the
Service Initiator ASA SHOULD sel ect the optinmal combination based
on local policies (e.g., mnimmcost, |lowest latency). If the
current path supports nultipath, the Service Initiator ASA SHOULD
distribute traffic across multiple paths and MJIST ensure that the
conbi ned performance of each path neets the overall service |eve
obj ecti ve.

* Once a conbination of proposals that neets the conditions is
determ ned, the Service Initiator ASA MIST send a GRASP M END
nmessage (carrying O ACCEPT) to all relevant RM ASAs on the path to
formally confirmthe sel ected proposals and reserve the resources.
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Upon receiving the confirmation, each RM ASA SHOULD convert the
tenmporary reservation into a formal reservation and persistently
store the binding information.

* Regardl ess of whether the deploynent is successful or not, the
Service Initiator ASA MIST return a standardi zed feedback nessage
to the Service Initiator. This feedback MJUST include the fina
depl oynent result; if successful, it MJST detail the actually
al | ocated resource details (including the actual path, the anount
of resources committed by each node, and the expected end-to-end
performance); if failed, it SHOULD provi de the reason for the
failure.

If the current path negotiation fails, the Service Initiator ASA MJST
rel ease all tenporarily reserved resources and attenpt the next
candidate path. If all candidate paths fail to neet the
requirenents, the Service Initiator ASA MJST report the intent

depl oynent failure to the upper |ayer

4.5. Dynami c Mintenance and Adj ust nent

During the intent lifecycle, if a Service Responder RM ASA cannot

mai ntain the original proposal due to changes in local resources, it
MAY actively initiate renegotiation. The renegotiation process is as
fol | ows:

*  The RM ASA sends an M REQ NEG nessage to the Service Initiator
ASA, carrying the original intent object "intent-des", indicating
the need for renegotiation.

* Upon receiving this nmessage, the Service Initiator ASA triggers
the renegotiation process. It MJIST re-collect the |atest feasible
proposal s from each node on the current path follow ng the steps
in Section 4.3 and re-integrate them

* |f the original proposal cannot be nmintained, an attenpt MAY be
made to adjust the allocation or switch to another candidate path.
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In addition, the Service Initiator ASA MAY periodically evaluate |ink
quality and proactively initiate renegotiation to seek a nore opti nal
resource allocation schenme, thereby ensuring the continuous
fulfillment of service |level objectives. During renegotiation, the
original resource allocation renmains effective until the new
negotiation is successfully confirmed. |f negotiation for increased
requirenents fails, the original allocation renmains unchanged, and
the responder MJST NOT revoke it; if negotiation for reduced

requi renents succeeds, the excess resources are released; if the
negotiation is termnated, both parties revert to the origina

al | ocati on.

Intent Term nati on and Resource Rel ease

When the service intent lifecycle ends or is externally revoked, the
Service Initiator ASA MJST actively rel ease the occupi ed resources.
To achieve this, the Service Initiator ASA sends an M REQ NEG nessage
to all relevant Service Responder RM ASAs, in which the carried

i ntent object MJST have all resource requirenents set to zero. Upon
receiving this nessage, each RM ASA MJST confirmthe rel ease of |oca
resources and reply with an M END (O_ACCEPT).

If the intent resource has a | ease period, each RM ASA MJST
automatically rel ease the local resources when the | ease expires and
MAY send an M REQ NEG carrying a resource status change notification
to the Service Initiator ASA, infornmng that the resources have been
rel eased or the status has changed. Upon receiving the notification,
the Service Initiator ASA updates the locally nmintained intent
status and MAY provi de feedback to the upper-layer systemthat the
resources have expired.

To prevent resource | eaks caused by the failure of the Service
Initiator ASA, each RM ASA MJST have a tineout nechani sm for
tenmporarily reserved resources and automatically reclaimthe
resources after the tineout. Fornally reserved resources SHOULD al so
have a | ease period. Wen the lease is half expired, the Service
Initiator ASA MAY initiate a | ease renewal negotiation. |If the |ease
is not renewed in tine, the RM ASA MJST automatically rel ease the
resources upon | ease expiration and notify the initiator

| ANA Consi der ati ons

Thi s docunent reuses the ‘Resource Manager‘ GRASP objective name
defined in [ Network-Servi ce-Aut o- Depl oynent] and does not request a
new obj ective nanme. This docunent extends the objective value of
this objective to carry the intent-object; however, the specific
format of the intent-object is defined by an external specification
and is out of scope of this docunent. This docunent does not request
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the establishnent of new | ANA registries
Security Considerations

The nechani sns described in this docunent fully rely on the secure
conmuni cati on envi ronment provided by the Autonom ¢ Control Pl ane
(ACP) [RFC8994] and conply with the security specifications of the
Generic Autonom c Signaling Protocol (GRASP) [RFC8990]. Al

aut ononous nodes participating in intent negotiation nust conplete
t he Boot strappi ng Renote Secure Key Infrastructure (BRSKI) [RFC8995]
before joining the autononobus domain, to obtain a trusted identity
and establish a secure control-plane channel

The intent injection and parsing process involves an externa
managenent interface, which should inplenment strict identity

aut henti cation and authori zati on mechani sns to prevent unauthorized
intent issuance. After receiving an external intent, the RM ASA may
performvalidity verification according to |ocal policies to ensure
the intent is within the all owed scope.

Duri ng GRASP negoti ation, all messages carrying the intent-object are
transmtted encrypted via ACP, ensuring confidentiality and integrity
of intent content and negotiation results. |Inter-node negotiation
interactions shall follow GRASP's anti-replay and anti-tanpering
mechani sms to prevent malicious nodes from forging or nodifying
negoti ati on nessages.

When intent involves resource reservation and rel ease, the RM ASA
must ensure the authorization of resource operations, responding only
to requesters authenticated via ACP with correspondi ng perm ssions.
After the intent lifetime ends, resources nust be rel eased pronptly
to prevent resource | eakage and nalicious exploitation

Overall, the security and reliability of the mechani snms described in
this docunment are built upon the existing security infrastructure of
ACP, BRSKI, and GRASP. Any depl oynent nust ensure that these
foundational security measures are fully inplenmented
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