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Comments
To introduce a potential solution and update the evaluation of the potential solutions, conclusions and recommendations for the following use case defined in clause 5.4.3 of TR 28.885. 
-	Use case #3: Support estimation of EC and EE KPIs at per PLMN-ID granularity in Network sharing scenario

Proposed Changes
* * * First Change * * * *
5.4.3	Use case #3: Support estimation of EC and EE KPIs at per PLMN-ID granularity in Network sharing scenario
5.4.3.1	Description
When a NG-RAN is shared between multiple operators in the network sharing (see TS 32.130 [11]), the participating operators are interested in the operator-specific energy consumption (EC) and energy efficiency (EE) of the NG-RANgNB. 
The NG-RANgNB can support and serve multiple operators (i.e., PLMN-IDs) in Network sharing scenarios. The existing EE and EC KPIs do not consider network sharing scenarios, and do not provide KPIs at operator-specific (i.e., PLMN-ID) granularity. 
Following are the currently supported measurements and KPIs related to energy consumption and energy efficiency: 
· Power, Energy and Environmental (PEE) measurements are defined in clause 5.1.1.19 of TS 28.552 [10], and PNF Energy consumption for ManagedElement is defined in clause 5.1.1.19.3 of TS 28.552 [10]. 
· Energy consumption and energy efficiency related KPIs are defined in clause 6.7 of TS 28.554 [4].
This use case is to study the enhancements to enable monitoring and/or estimation of energy consumption and energy efficiency KPIs and reporting of a NG-RANgNB at operator-specific (i.e., at a per PLMN-ID) granularity in network sharing scenarios.
5.4.3.2	Potential requirements
PREQ-Energy_Consumption_Network_Sharing-1: The 3GPP management system should be able to report the energy consumption and energy efficiency of a NG-RANgNB at operator-specific, i.e., at a per PLMN-ID granularity. 
* * * Next Change * * * *

5.4.3.3.a	Potential solution #<a>: Estimation of gNB EC per PLMN-ID granularity
5.4.3.3.a.1	Introduction
This potential solution describes estimation of energy consumption of a gNB at a per PLMN-ID granularity.  
5.4.3.3.a.2	Description
The gNB EC KPI defined in clause 6.7.3.4.2 of TS 28.554 [4] can be enhanced to optionally support reporting at PLMN-ID granularity as follows:
a)	EC_gNB_PLMNID
b)	This KPI describes the energy consumption of an gNB at operator-specific, i.e., at a per PLMN-ID granularity. It is obtained using the of the PNF Energy Consumption measurement (defined in 5.1.1.19.3 of TS 28.552 [10]). 
b-1)	Real, kilowatt-hours (kWh).
b-2)	RATIO
c)	EC_gNB_PLMNID =   PEE.Energy * W
Where, 
-	PEE.Energy is PNF Energy consumption as defined in clause 5.1.1.19.3 of TS 28.552 [10]. 
-	W is the measurement for the weighted average, it is one of the following:
-	proportion of combined DL and UL data volume of the all the NR Cells of the gNB delivered for the particular PLMN, over the same observation period, as described below;
-	for non-split gNBs.
	
Where,
-	Measurements DRB.PdcpSduVolumeDL and DRB.PdcpSduVolumeDL_PLMN are DL Cell PDCP SDU Data Volume (defined in clause 5.1.2.1.1.1 of TS 28.552 [10])
-	Measurements DRB.PdcpSduVolumeUL and DRB.PdcpSduVolumeUL_PLMN are UL Cell PDCP SDU Data Volume (defined in clause 5.1.2.1.1.2 of TS 28.552 [10]). 
-	for split gNBs.
	
Where,
-	Measurements DRB.F1uPdcpSduVolumeDl (EP_F1U (F1-U interface)) and DRB.F1uPdcpSduVolumeDl_PLMN (PLMN filter) are DL PDCP SDU Data Volume per interface (F1-U interface) defined in clause 5.1.3.6.2.3 of TS 28.552 [10].
-	Measurements DRB.F1uPdcpSduVolumeUl (EP_F1U (F1-U interface)) and DRB.F1uPdcpSduVolumeUl_PLMN (PLMN filter) are UL PDCP SDU Data Volume per interface (F1-U interface) defined in clause 5.1.3.6.2.4 of TS 28.552 [10].
-	Measurements DRB.XnuPdcpSduVolumeDl (EP_XnU (Xn-U interface)) and DRB. XnuPdcpSduVolumeDl_PLMN (PLMN filter) are DL PDCP SDU Data Volume per interface (EP_XnU (Xn-U interface)) defined in clause 5.1.3.6.2.3 of TS 28.552 [10].
-	Measurements DRB.XnuPdcpSduVolumeUl (EP_XnU (Xn-U interface)) and DRB. XnuPdcpSduVolumeUl_PLMN (PLMN filter) are UL PDCP SDU Data Volume per interface (EP_XnU (Xn-U interface)) defined in clause 5.1.3.6.2.4 of TS 28.552 [10].
-	Measurements DRB.X2uPdcpSduVolumeDl (EP_X2U (X2-U interface)) and DRB. X2uPdcpSduVolumeDl_PLMN (PLMN filter) are DL PDCP SDU Data Volume per interface (EP_X2U (X2-U interface)) defined in clause 5.1.3.6.2.3 of TS 28.552 [10].
-	Measurements DRB. X2uPdcpSduVolumeUl (EP_X2U (X2-U interface)) and DRB. X2uPdcpSduVolumeUl_PLMN (PLMN filter) are UL PDCP SDU Data Volume per interface (EP_X2U (X2-U interface)) defined in clause 5.1.3.6.2.4 of TS 28.552 [10].
-	a weight defined by the consumer of KPI
NOTE:	An example of the weight factor (W) defined by the consumer of the KPI can be based on the agreement between the operators on the proportion of the NG-RAN resources shared between the PLMNs or based on the energy consumption of the gNB without traffic. These examples are not subject to standardization.
d)	ManagedElement
e)	This KPI is applicable when a ManagedElement is used to represent the combined functionality of 3GPP defined gNB and designed to run on dedicated hardware, and the NG-RAN is shared in network sharing scenarios as described in 32.130 [11].

* * * Next Change * * * *
5.4.3.4	Evaluation of potential solutions
The potential solution #<a> Estimation of gNB EC per PLMN-ID granularity (described in clause 5.4.3.3.a), provides enhancements to the gNB EC KPI (defined in clause 6.7.3.4.2 of TS 28.554 [4]) to optionally support reporting at PLMN-ID granularity. This potential solution utilizes measurements with PLMN filters (defined in TS 28.552 [10]). 
The potential solution #<a> fulfils the requirement PREQ-Energy_Consumption_Network_Sharing-1. This is a feasible candidate as input to the normative phase.
* * * Next Change * * * *
6.4.A	Use case #<A>: Support estimation of EC and EE KPIs at per PLMN-ID granularity in Network sharing scenario
The use case, requirements (PREQ-Energy_Consumption_Network_Sharing-1) and potential solutions to support estimation of EC and EE KPIs at per PLMN-ID granularity in Network sharing scenario are described in clause 5.4.3. The evaluation and feasibility of the potential solution is described in clause 5.4.3.4. It is proposed to enhance the gNB EC KPI (defined in clause 6.7.3.4 of TS 28.554 [4]) to optionally support reporting at PLMN-ID granularity in the normative phase.
* * * End of Changes * * * *

