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1
Decision/action requested

In this box give a very clear / short /concise statement of what is wanted.
2
References

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

The introduction of “intent priority” (S5-226905) made it possible to understand which intents should be prioritized. However, resolved conflicting intents based on only priority may cause unforeseen problems. From the above, we propose additional procedure using pre-emption when intent conflict occures.
4
Detailed proposal

	Start of modification


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 rejects the intent and sends 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. The MnS producer continues to execute the intent and selects 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 asks the MnS consumer to either approve or reject the alternative targets.
4.  The MnS producer provides to the MnS consumer a recommended context (e.g. execution time as context) of the intent instance and asks the MnS consumer to either accept or reject the alternative context information.
5. The MnS producer determines the intent to terminate or suspend based on priority attribute and preemption attribute such as intent preemption capability and intent preemption protect. And then, the MnS producer asks the MnS consumer to approve the determination of the MnS producer.
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 others 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. 
Intent priority level and preemption: If executed intent and new intent are in conflict and terminating executed intent will solve, MnS producer may use priority level, preemption capability and preemption protect. MnS producer may terminate executed intent If same priority level intent conflicts, executed intent preemption capability is preemptable and new intent preemption capability is preemption.

Extend the Intent <<IOC>>  with the following attribute:

· The attribute “intent priority level" can be used by MnS consumer to specify the priority of the intent. 
The following two attributes are used for intent management, how to model is FFS.

·  The attribute "intent preemption capability" can be used by MnS consumer to specify the preemption capability, whether it shall be triggered, or shall be not triggered,
· The attribute "intent preemption protection" can be used by MnS consumer to specify the preemption protection, whether it is not preemptable, or preemptable.

When new intent is created, MnS producer detects new intent and existing intent are in conflict. MnS procuder can handle as follows,
Step1 check intent prioriy level of intents which are in conflict.
Step2 
· In case intent priority level are different, MnS producer priotize higher priority level intent, if the new intent is prioritized, go to step 4
· In case intent priority level are same, MnS producer check the intent preemption capability of new intent and intent preemtption protection of existing one, and handle as Step3.
Step3
· If intent preemtption protection of existing intent is not preemtable, MnS producer priotize existing intent (can’t proceed new intent) 
· If intent preemtption protection of existing intent is preemtable and intent preemtpion capability of new intent shall trigger, MnS producer prioritizes the new intent over the exising intent. (go to step 4) 
· If intent preemtption protect of existing intent is preemtable and intent preemtpion capability of new intent shall not trigger, MnS producer prioritizes the existing intent (can’t proceed new intent) 
Step 4 
· When the new intent is prioritized over the existing intent which has conflict with the new intent, the MnS producer can take the following actions(Either A or B)
A. Terminate or Suspend the existing intent and send notification to the MnS consumer (for example, in the case of emergency etc.)
B. Notify the conflict and ask for approval of termination or suspention.
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The solutions are feasible and should be expanded in the normative phase.
	End of modification


