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1	Decision/action requested
[bookmark: _Hlk64897434]Discuss and agree on the text
2	References
[bookmark: _Hlk83628987][1]	S5-235036 (R3-233515): LS on AI/ML for NG-RAN Energy Saving Energy Cost index
[2]	S5-235777: Reply to LS on AI/ML for NG-RAN Energy Saving Energy Cost index
[3]	S5-240460 (R3-235743): Reply LS on Reply to LS on AI/ML for NG-RAN Energy Saving Energy Cost index

3	Discussion
[bookmark: _Hlk151991600]SA5 received a LS from RAN3 [1] on their new use case “AI/ML for NG-RAN Energy Saving” highlighting the need for an ‘Energy Cost index’ being exchanged between gNBs over Xn. SA5 replied in [2] with questions for clarification. In [3], RAN3 answers to SA5 questions. Based on RAN3 answers, SA5 understanding of the overall use case is as described in below section 3.1. A proposal on how to address this use case is made in section 3.2.
3.1	Use case and OAM requirements
1. In a given area (i.e. group of gNBs), the Operator may decide to use AI/ML for NG-RAN energy saving based on energy cost index;
2. Operator provisions the gNBs pertaining to this area/group with a minimum and a maximum energy consumption value (in kWh);
NOTE 1: how the minimum and maximum energy consumption values of the gNBs in the area/group are given by the Operator is out of scope of 3GPP
NOTE 2: these gNBs minimum and maximum energy consumption values correspond to the minimum and maximum dimensionless Energy Cost index values, respectively (see RAN3 answer to Q2 in [3]).
NOTE 3: In Rel-18, ng-eNBs are not in the scope of this use case (see item a) in [3])
NOTE 4: In Rel-18, the Energy Cost index concept is limited to non-split NG-RAN nodes (see RAN3 answer to Q4 in [3]).
· [bookmark: _Hlk146891080][bookmark: _Hlk148237181]OAM Requirement No. 1: the 3GPP management system shall enable the Operator to read/write a minimum and a maximum energy consumption value for all gNBs pertaining to the area/group.
3. Operator defines the unified “Energy Consumption – to – Energy Cost” mapping rule (see RAN3 answer to Q1 in [3]) to be provisioned via OAM to all gNBs pertaining to the area/group, allowing later on any gNB of the area/group to map its actual energy consumption value (between the minimum and maximum energy consumption values) into a corresponding dimensionless Energy Cost index value between the minimum (0) and maximum (10,000) Energy Cost index values
· [bookmark: _Hlk148238052]OAM Requirement No. 2: the 3GPP management system shall enable the Operator to provision the “Energy Consumption – to – Energy Cost” mapping rule for all the gNBs pertaining to the area/group.
NOTE 5: the “Energy Consumption – to – Energy Cost” mapping rule is not standardized.
NOTE 6: the “Energy Consumption – to – Energy Cost” mapping rule is not transferred over the Xn interface.
NOTE 7: The “Energy Consumption – to – Energy Cost” mapping rule applies to a certain area/group, i.e. not necessarily the whole Operator’s network, in which the Energy Cost index reporting between gNBs may be triggered (see RAN3 answer to Q4 item b) in [3]).
NOTE 8: In Rel-18, any given gNB in the Operator’s network belongs to at most one area/group for Energy Cost reporting.
NOTE 9: How gNBs measure their actual energy consumption is not standardized.
4. any gNB (called ‘requesting gNB’ here) within the area/group may trigger the Energy Cost index reporting over the Xn interface towards any of its neighbour gNBs (called ‘reporting gNBs’ here) within the same area/group
5. upon reception of this request, the ‘reporting gNB’:
a.  starts measuring its own energy consumption and averages it over a time interval specified by the Operator and provisioned into the gNB via OAM
b. applies the “Energy Consumption – to – Energy Cost” mapping rule to the averaged energy consumption value so as to obtain its own corresponding Energy Cost index value
c. reports its Energy Cost index value to the requesting gNB over the Xn interface
· OAM Requirement No. 3: the 3GPP management system shall enable the Operator to configure the recommended time interval within which the gNBs should average their actual energy consumption values.
6. the AI/ML model within the requesting gNB may use the Energy Cost index value for AI/ML provided by the reporting gNB e.g. as feedback for a previous energy saving action performed at the ‘sink gNB’ or to infer energy saving actions / recommendations.
3.2	Proposed way forward for SA5
It is proposed that the following be made in Rel-18 Cat-B CRs:
3.2.1	Capture new OAM requirements in TS 28.540
It is proposed that:
1. background information on AI/ML energy saving based on Energy Cost index (from above section 3.1) be captured in a new sub-clause of TS 28.540 clause 4 (Concepts and background);
2. new OAM requirements (from above section 3.1) be captured in a new sub-clause of TS 28.540 clause 5 (Requirements).
3.2.2	Capture new NRM definitions in TS 28.541
It is proposed that:
1. new NRM Stage 2 definitions be specified in clause 4 (Information model definitions for NR NRM) of TS 28.541
2. Corresponding Stage 3 definitions be made in Forge.
Wrt. Stage 2, it is proposed that new (all Conditional Mandatory) attributes are added, via a new datatype, to the IOC GNBCUCPFunction:
1. minimalEnergyConsumption, as a readable / writable integer value in kWh (see OAM Requirement No. 1)
2. minimalEnergyConsumption, as a readable / writable integer value in kWh (see OAM Requirement No. 1)
3. minimalCostIndex, as a readable integer value (see step 3)
4. maximalCostIndex, as a readable integer value (see step 3)
5. mappingRuleInfo, as a readable / writable string (see OAM Requirement No. 2). Allowed values: N/A
6. timeInterval, as a readable / writable integer in seconds (see OAM Requirement No. 3).

4	Detailed proposal
It is requested to:
· endorse the use case description and the OAM requirements from section 3.1 and the proposal made in section 3.2
· endorse that Rel-18 Cat-B CRs to AdNRM_Ph2 may be used to implement the solution proposed in section 3.2, the justification being that the OAM must support, in Rel-18, the AI/ML for NG-RAN Energy Saving use case specified by RAN3.
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