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1
Decision/action requested

In this box give a very clear / short /concise statement of what is wanted.
2
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3GPP TS 28.554: "Management and orchestration; 5G end to end Key Performance Indicators (KPI) v17.5.0"
3
Rationale

For RAN energy saving, the user service experience (e.g. cell radio connection rate, cell radio call drop rate, air interface user rate and latency), should not be affected when the MnS producer is performing the operation of energy saving. The MnS consumers should consider the impact to the user service experience when they try to express the intent expectation for RAN energy saving. So it is applicable to give a variation range of energy consumption which is associated with the relevant indicators of user service experience. The MnS producer can dynamically discover a suitable value within the range of energy consumption to save energy as much as possible while satisfying the user service experience.
4
Detailed proposal

	1st  Change


4
Issue investigations and potential solutions for new capabilities

4.1
Issue#4.1: general intent driven approach for RAN energy saving 

4.1.1
Description
Operators are aiming at decreasing power consumption in 5G networks to lower their operational expense with energy saving management solutions. Energy saving is achieved by executing the energy saving actions with suitable parameter configurations, e.g. energy saving state switch, start time and end time, the energy saving thresholds. However, the various of combinations of energy saving actions can lead to conflictions. For example, different energy saving actions may be contradictory, or the energy saving actions may conflict with other activities (e.g. network optimization actions). Moreover, it is not straightforward to evaluate the influence on service experience (e.g. UL/DL RAN UE throughput, latency) of energy saving actions beforehand, which makes it difficult to balance the energy saving effect and service experience, for example the energy saving actions may deteriorate the service experience.

As TS 28.312 [2] described, an intent focuses more on describing the "What" needs to be achieved but less on "How" that outcomes should be achieved, which not only relieves the burden of the consumer knowing implementation details but also leaves room to allow the producer to explore alternative options and find optimal solutions. So, introducing the intent approach for energy saving, which can enable the 3gpp management system to analyse and select the optimal balance between the energy saving effect and service experience by utilizing some intelligence mechanisms. In intent driven approach, a MnS consumer expresses intent expectation for RAN energy saving in the specified area to a MnS producer, which may include the RAN energy saving target (e.g. target RAN energy consumption) and service experience (e.g. RAN UE throughput, latency), as well as the frequencies and RATs to be considered for energy saving. MnS producer analyses and determines the optimal RAN energy saving solution (a set of energy saving actions) to satisfy MnS consumer's intent expectation for RAN energy saving.

It is important to investigate the model for intent expectation for RAN energy saving based on the generic intent model and radio network expectation defined in TS 28.312[2]
REQ-Intent_RAN_EnergySaving: The intent driven MnS shall have capability enabling MnS consumer to express intent containing an expectation on RAN energy saving for the specified area to MnS producer.

4.1.2
Potential solutions
The RadioNetworkExpectation can be reused for expectation on RAN energy saving with some extension.
- Following attributes defined in RadioNetworkExpectation in TS 28.312 [2] can be reused.

- The attribute "coverageAreaPolygonContext", "coverageTACContext" and "nRATContext" can be used by MnS consumer to specify the area that the intent expectation for RAN energy saving applied.

- The attribute "nRFqBandContext" and rATContext" can be used by MnS consumer to specify the frequencies and RATs to be considered for energy saving.

- The attribute "aveULRANUEThptTarget", "aveDLRANUEthptTarget", "lowULRANUEThptRatioTarget" and "lowDLRANUEThptRatioTarget" can be used by MnS consumer to specify the service experience to be assured when achieve the energy saving target.

- Following attributes needs to be defined in RadioNetworkExpectation for the expectation on radio network energy saving.

- Attribute "RanEnergyConsumptionTarget" describes the energy consumption that the intent expectation is applied, it including attributes: targetName, targetCondition and targetValueRange. The concrete targetValueRange see corresponding KPI "ECNG-RAN" definition in clause 6.7.3.4.1 in TS 28.554 [4].
- Attribute "RanEnergyEfficiencyTarget" describes the energy efficiency that the intent expectation is applied, it including attributes: targetName, targetCondition and targetValueRange. The concrete targetValueRange see corresponding KPI "EEMN,DV" definition in clause 6.7.1.1 in TS 28.554 [4].
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4.x
Issue#4.x: user service experience based RAN energy saving 

4.x.1
Description
Operators are aiming at decreasing power consumption in 5G networks to lower their operational expense with energy saving management solutions. However from operator perspective, the operation of RAN energy saving shall not impact any user service experience in any time when the use services are ongoing on operator’s network. 
In the case that the user numbers accessed and user services handled in RAN system are changing dynamically, the energy consumption of RAN system will have fluctuations and change dynamically during a certain time period. It’s hard to always keep a fixed value of energy consumption for RAN energy saving and not impact the service performance anytime. To solve this problem, we need to have an prioritization of energy consumption for energy saving in the intent target which can be associated with necessary attributes of user service experience, which means MnS consumer allows the appropriate degradation of RAN energy saving level to ensure MnS producer is able to save energy as much as possible in the context to satisfy the user service experience. 
.It is important to investigate the model for intent expectation for RAN energy saving based on the generic intent model and radio network expectation defined in TS 28.312[2]
REQ-Intent_RAN_EnergySaving: The intent driven MnS shall have capability enabling MnS consumer to express the prioritization of energy consumption which are associated with the needs of user service experience in intent expectation. 

4.x.2
Potential solutions
The RadioNetworkExpectation can be reused for expectation on RAN energy saving with some extension.
- Following attributes defined in RadioNetworkExpectation in clause 4.1.2 in TS 28.912 [1] can be reused.

- The attribute "coverageAreaPolygonContext", "coverageTACContext" and "nRATContext" can be used by MnS consumer to specify the area that the intent expectation for RAN energy saving applied.

- The attribute "nRFqBandContext" and rATContext" can be used by MnS consumer to specify the frequencies and RATs to be considered for energy saving.

- The attribute "aveULRANUEThptTarget", "aveDLRANUEthptTarget", "lowULRANUEThptRatioTarget" and "lowDLRANUEThptRatioTarget" can be used by MnS consumer to specify the service experience to be assured when achieve the energy saving target.
- Attribute "RanEnergyConsumptionTarget" describes the energy consumption that the intent expectation is applied, it including attributes: targetName, targetCondition and targetValueRange. The concrete targetValueRange see corresponding KPI "ECNG-RAN" definition in clause 6.7.3.4.1 in TS 28.554 [3].
- Attribute "RanEnergyEfficiencyTarget" describes the energy efficiency that the intent expectation is applied, it including attributes: targetName, targetCondition and targetValueRange. The concrete targetValueRange see corresponding KPI "EEMN,DV" definition in clause 6.7.1.1 in TS 28.554 [3].
- Following attributes needs to be defined in RadioNetworkExpectation for the expectation on radio network energy saving.

- Attribute "RanEnergyPrioritization Target" describes the energy prioritization that the intent expectation is applied, it including attributes: targetName, targetCondition and targetValueRange. The concrete targetValueRange see corresponding KPI "EEMN,DV" definition in clause 6.7.1.1 in TS 28.554 [3].
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