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1
Decision/action requested

The group is asked to discuss and approval.
2
References

[1]
3GPP draft TR28.912: “Study on enhanced intent driven management services for mobile networks”.
3
Rationale

It is described that it could use prioiry for intent conflicts, but not described actual parameter and how to handle in case of confilict between executed intent and new intent. We propose preemption mechanism.
4
Detailed proposal
	Start of modification


4.2
Issue#4.2:
Intent conflicts

4.2.1
Description
The MnS consumer may create an intent containing two or more intent expectations, and each intent expectation may contain multiple expectation targets. For example, a Radio Network related intent may express an intent with targets on radio network parameters (like, downlink transmit power, remote electrical tilt) or on KPIs (like, DL UE throughput target, average RSRP target, coverage area). On receiving and after analysing the intent, the MnS producer may realize that the intent expectations or expectation targets in one intent are contradicted, i.e. the MnS producer may detect conflicts in the intent. Also an intent is considered to have conflict with other intents if the requirements (includes intent expectation and corresponding expectation targets) stated in one intent is conflicted with the requirements (includes intent expectation and corresponding expectation targets) stated in another intent. Following are the intent related conflict scenarios:

- Target conflict, which represents the conflict between two or more expectation targets within the same intent expectation.

- Expectation conflict, which represent the conflict between two or more intent expectations with the same intent
- Intent conflict, which represent the conflict between two or more different intents. 

For example, consider two targets target_1=: throughput > threshold_1 and target_2=: interference < threshold_2, and while trying to achieve target_1, target_2 gets degraded, so the producer will see that the targets are conflicting. The two are intent conflict if they are in different intents, but they are expectation conflict or target conflict if they are in the same intent.

Conflicts related to the above intents can also be classified according to the following principles. Subsequently, different solutions can be customized based on different classifications of conflicts to solve the same kind of intent related conflicts.

- Explicit conflict, which represents the conflict between two intents can be identified by the intent model information. For example, for target_3 and target_4, they have different requirements for latency indicators. By analyzing the intent model description information, we can identify that these two targets have target conflicts.

- Implicit conflict, which represents cannot identify conflicts by the intent model information. Conflicts will appear only in the process of intent operation. For example, one intent is to increase throughput, and the other intent is to reduce the resource consumption of virtual machines. From the perspective of intent model, the conflict between the two intents cannot be identified by definition. But in the process of intent operation, increasing throughput may increase the utilization of virtual machine resources. At this time, it will conflict with the intent to reduce virtual machine resources.

For the intent conflict, the two or more intents may be proposed by the same MnS consumer, or may be proposed by different MnS consumers. An example of the latter is that the MnS producer cannot satisfy the intents of two MnS consumers simultaneously. From the perspective of intent creation time, conflicting intentions may be proposed at different time, so a newer intent may be in conflict with an intent that is being executed but has not yet been fulfilled. The MnS producer may terminate the intent execution task.

When such conflicts are detected, the MnS producer needs to notify the MnS consumer about the conflict, indicating the intent, intent expectations or expectation targets which give rise to the conflict. Additionally, the MnS producer may also notify the MnS consumer about the additional information (e.g. the impact for other expectation targets when fulfil the specified expectation targets in the same or different intent) for the conflict. The MnS producer can also provide solutions regarding intent conflicts, such as termination the whole intent, recommended intent (recommended expectations or targets, or termination part of intent,), or updating the execution time of the intent.
Thereby, the MnS consumer may task actions (e.g. modify and delete the intent or intent expectation or expectation targets,) to address such intent conflict or MnS consumer may give some intent conflict handling guidelines (e.g. assign priority for such intent or intent expectation or expectation targets) to MnS producer to solve such intent conflict or eliminate the terminated state which is caused by the reason of conflict detected.
REQ-Intent_conflict-CON-1: The intent driven MnS should have the capability to inform the authorized MnS consumer about intent related conflicts (both explicit and implicit conflicts) as soon as they are identified (either during creation or operation), including intent conflict, expectation conflict and target conflict. 

REQ-Intent_conflict-CON-2: The intent driven MnS should have the capability to allow the authorized MnS consumer to give intent conflict handling guidelines to MnS producer to solve such intent conflict and potentially affect the terminated state which is caused by the reason of conflict detected.

REQ-Intent_conflict-CON-3: The intent driven MnS should have the capability to inform the authorized MnS consumer about possible solutions related conflicts, including suggesting to terminate intent instances, recommended intent instances, or recommended execution time of the intent instances. 

4.2.2
Potential Solution
 When the MnS producer detects a conflict on an intent, an intent expectation or an expectation target, following activities will be taken by MnS producer:

· The MnS producer should notify the MnS consumer whenever such a conflict is detected with intent, intent expectations or expectation targets specified which give rise to the conflict. 

·  The MnS producer may execute one of the following options to handle the conflict based on the intent conflict handling guidelines configured by MnS consumer:
1. The MnS producer reject the intent and send the notification of the rejection message to MnS consumer providing the cause for rejection as the conflict. Additionally, the intent progress status should be marked as terminated with the reason as conflict detected.  
2. MnS producer continue to execute the intent and select the best alternative targets that can be satisfied. 
3. The MnS producer provides to the MnS consumer an indication of the best alternative targets can be satisfied and ask the MnS consumer to either approve or reject the alternative targets.
Multiple methods may be available on how to derive best alternative targets can be satisfied. As an example, each Intent, intent expectation or expectation target may be characterized by a priority and the guideline from the MnS consumer may be to apply the highest priority intent, intent expectation or expectation target. The MnS producer can preliminarily obtain an overall optimal solution then applies this guideline to accept one of the Intent, intent expectation or expectation targets. The other are rejected providing a notification with the reason as conflict and potentially affect terminated state which is caused by the reason of conflict detected. Another example is such best alternative targets can be derived based on compromise derived from information given by the MnS consumers whose Intents, intent expectations or expectation targets are conflicting. Example information to derive such a compromise may be the relative priorities of the intent, intent expectations and expectation targets or their relative utilities.  
Note that the computation: of the compromised value may depend and vary based on the specified target(s). For example, consider the two intents: (i) intent 1 {target: TTT = t1} and (ii) intent 2 {target: TTT = t2}. In this case, the compromised value of TTT can be calculated as (t1 + t2)/2. 
however, if we consider the contradiction example in Expectation conflict of 4.2.1 (target_1=: throughput > threshold_1 and target_2=: interference < threshold_2), in this case MnS producer has to determine the common factor(s) such as the specific network parameters because of which these two targets cannot be satisfied simultaneously. After that, MnS producer may average the values of the common factor(s) which are needed to satisfy target_1 and target_2.

The proposed solution options are feasible for all the possible intent related conflicts. The options are not mutually exclusive but can be combined by the MnS consumer as needed.

For example, given 4 intent instances resulting in conflicts, the MnS producer may select that: the expectation of intent instance 1 can be modified to expectation 1; expectation 2, and the targets of intent instance 2 can be modified to target1, target2, and intent instance 3 is recommended to be cancelled, while intent instance 4 is recommended to be executed at some other time. Then the notified MnS consumer can update or cancel its intent instance according to the solution information provided by the MnS producer. 
If executed intent and new intent are in conflict and terminating executed intent will solve, MnS consumer may use prioriy level, preemtpion capability and preemtption protect. MnS consumer may terminate executed intent If same prioriy level intent conflicts, executed intent preemtpion capability is preemtable and new intent preemtpion capability is pre-emption.
Extend the IntentExpectation with the following attribute:

· The attribe “intent prioriy level" can be used by MnS consumer to specify the intent priority, 1..5. 5 as highest and 1 as the lowest priority 
·  The attribe “intent preemtpion capability " can be used by MnS consumer to specify the preemtpion capability, shall tigger, shall not trigger, may trigger, may not trigger
· The attribe “intent preemtption protect" can be used by MnS consumer to specify the preemtption protect, not preemptable, preemtable
The solutions are feasible and should be expanded in the normative phase.
	End of modifications


