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Comments
Update the following potential solution #1 clarifying the updates and addresses the editor’s note by providing the KPI description in the KPI template, required for the Estimation of Network slice EC KPI in clause 5.2.1.3.1 of TR 28.885. 
-	Potential solution #1: Enhancements to estimation of network slice EC KPIs

Proposed Changes
* * * First Change * * * *
[bookmark: _Toc164698409]5.2.1	Use case #1: Energy consumption and Energy Efficiency estimation and reporting at per network slice granularity
[bookmark: _Toc164698410]5.2.1.1	Description
Energy Consumption at network slice (as defined in TS 23.501 [8]) granularity is an essential information that 5GC NFs uses for further optimization. Energy consumption of a NetworkSlice is defined in TS 28.554 [4]. But NetworkSlice IOC is not equivalent to the network slice as defined in TS 23.501 [8]. Energy consumption KPI at network slice (as defined in TS 23.501 [8]) granularity is missing in TS 28.554 [4]. This use case is to study the inconsistencies and enhance or introduce KPIs to enable the 5GC NF requirements. 
Further, the requirements for energy consumption monitoring at per network slice granularity is specified in clause 6.15a.4.2 of TS 22.261 [2]. Several solutions identified for the key issues in TR 23.700-67 [9] include 5GC NFs to collect slice level energy consumption and energy efficiency from 3GPP management system. 
The network slice identifiers in the 3GPP network are defined in clause TS 23.501 [8] as: "An S-NSSAI identifies a Network Slice.".  Further the standardized and non-standardized values of S-NSSAI are defined as " An S-NSSAI can have standard values (i.e. such S-NSSAI is only comprised of an SST with a standardised SST value, see clause 5.15.2.2 of TS 23.501 [8] and no SD) or non-standard values (i.e. such S-NSSAI is comprised of either both an SST and an SD or only an SST without a standardised SST value and no SD). An S-NSSAI with a non-standard value identifies a single Network Slice within the PLMN with which it is associated.".
[bookmark: _Toc75425254][bookmark: _Toc202522591]The problem with the existing Network Slice related EC and EE KPIs are described below:
-	Network Slice Energy Consumption (EC) KPI is specified in clause 6.7.3.3 of TS 28.554 [4]. This is reported at KPI object NetworkSlice IOC (defined in clause 6.2.1 of TS 28.541 [7]), while “network slice” in TS 23.501 [8] are identified using S-NSSAI and PLMN ID as described above. 
-	Network slice Energy Efficiency (EE) KPIs are specified in clause 6.7.2 of TS 28.554 [4]. This is reported at KPI object NetworkSlice IOC (defined in clause 6.2.1 of TS 28.541 [7]), while “network slice” in TS 23.501 [8] are identified using S-NSSAI and PLMN ID as described above.
-	The NetworkSlice IOC is defined in clause 6.3.1 of TS 28.541 [7], with attribute serviceProfileList that holds a list of ServiceProfile (defined in clause 6.3.3 of TS 28.541 [7]) supported by the NetworkSlice MOI. ServiceProfile is a data type with attribute pLMNInfoList (a list of data type PLMNInfo defined in clause 4.3.41 of TS 28.541 [7]) that defines which PLMN and S-NSSAI combinations that are assigned for the service to satisfy service requirements represented by the ServiceProfile in case of network slicing feature is supported. A NetworkSlice MOI can be configured, in attribute serviceProfileList, with a list of ServiceProfile value, where the list can hold one or more than one element. Each element in the list attribute serviceProfileList can be configured with a list PLMN and S-NSSAI combinations in attribute pLMNInfoList. Hence a NetworkSlice MOI can be configured with a list of PLMN and S-NSSAI combinations. 
This use case is to study the enhancements to support for energy consumption and energy efficiency monitoring, estimation and reporting at per network slice (as defined in TS 23.501 [8]) granularity.
Editor’s note: This use case could be updated subject to conclusions of SA2 study (FS_EnergySys_Ph2) in TR 23.700-67 [9].
[bookmark: _Toc164698411]5.2.1.2	Potential requirements
PREQ-Energy_Reporting_Network_Slice-1: The 3GPP management system should be able to estimate and report the energy consumption at per network slice granularity.
PREQ-Energy_Reporting_Network_Slice-2: The 3GPP management system should be able to estimate and report the energy efficiency at per network slice granularity.
Editor’s note: The potential requirements in this clause could be updated subject to conclusions of SA2 study (FS_EnergySys_Ph2) in TR 23.700-67 [9].
5.2.1.3.1	Potential solution #1: Enhancements to estimation of network slice EC KPIs 
5.2.1.3.1.1	Introduction
This potential solution defines enhancements estimation of network slice energy consumption KPI. 
5.2.1.3.1.2	Description
The existing network slice EC KPI specified in clause 6.7.3.3 of TS 28.554 [4] can be enhanced to report support reporting for each SNSSAI. The KPI description in clause 6.7.3.3 of TS 28.554 [4] already describes how to estimate the energy consumption of gNB and 5GC NFs that are part of the NetworkSlice. 
This KPI can be enhanced to report the following:
-	Estimated ECns_SNSSAI: The KPI defined in clause 6.7.3.3 of TS 28.554 [4] is applicable for the estimated EC of an S-NSSAI.
-	Estimated ECns KPI: The combined estimated EC for the NetworkSlice can be obtained by adding the Estimated ECns_SNSSAI of each SNSSAI that is configured in the NetworkSlice MOI.
The following is the updated KPI:
a)	ECns_SNSSAI and ECns.
b)	This KPI describes the Estimated Energy Consumption (ECns_SNSSAI) of a network slice (S-NSSAI) and Estimated Energy Consumption (ECns) of the all the network slices (S-NSSAI) that are configured in the NetworkSlice MOI. 
Estimated Energy Consumption (ECns_SNSSAI) of a network slice (S-NSSAI) is obtained by summing up the Estimated Energy Consumption of all the Network Functions (ECNF) that compose the network slice. 
Estimated Energy Consumption (ECns) of the all the SNSSAIs that are configured in the NetworkSlice MOI is obtained by summing up the Estimated Energy Consumption (ECns_SNSSAI) of each network slices (S-NSSAI) that are configured in the NetworkSlice MOI.
b-1)	Integer, J.
b-2)	CUM.
c)	



The definition of Estimated Energy Consumption (ECns_SNSSAI) of a network slice (S-NSSAI) is based on the following principles:
	For all gNBs in the network slice, clause 5.1.1.19.3 (PNF Energy consumption) of TS 28.552 [6] applies. This measurement is obtained according to the method defined in ETSI ES 202 336-12 [10] – clauses 4.4.3.1, 4.4.3.4, Annex A
	In case a 5GC NF is composed of Virtualized Network Functions (VNF) and/or Physical Network Functions (PNF), clause 6.7.3.1 of this document defines the NF Energy Consumption (EC).
	In case a gNB or 5GC NF is configured with multiple network slices (S-NSSAI), the participation of the gNB or 5GC NF to the energy consumption of the network slice (S-NSSAI) has to be estimated, as it can't be measured:
-	In case of a gNB configured with multiple network slices (S-NSSAI), the energy consumption attributable to each network slice is estimated as a proportion of the total gNB energy consumption, where the proportion is calculated as the data volume of the network slice (S-NSSAI) relatively to the total data volume carried by the gNB.
-	In case of a AMF is configured with multiple network slices (S-NSSAI), the energy consumption attributable to each network slice (S-NSSAI) is estimated as a proportion of the total estimated AMF energy consumption, where the proportion is calculated as the mean number of registered subscribers of the network slice (S-NSSAI) relatively to the overall mean number of registered subscribers of the AMF during the same time period (see TS 28.552 [6] clause 5.2.1.1 for the definition of the mean number of registered subscribers).
-	In case of a SMF is configured with multiple network slices (S-NSSAI), the energy consumption attributable to each network slice (S-NSSAI) is estimated as a proportion of the total estimated SMF energy consumption, where the proportion is calculated as the mean number of PDU sessions of the network slice (S-NSSAI) relatively to the overall mean number of PDU sessions of the SMF during the same time period (see TS 28.552 [6] clause 5.3.1.1 for the definition of the mean number of PDU sessions).
-	In case of a UPF is configured with multiple slices (S-NSSAI), the energy consumption attributable to each network slice (S-NSSAI) is estimated as a proportion of the total estimated UPF energy consumption, where the proportion is calculated as the data volume of the network slice (S-NSSAI) relatively to the overall data volume of the UPF during the same time period.
-	In case of a UPF with N3 interface(s), the data volume of the UPF is obtained by summing up, for all N3 interface(s), the number of octets of incoming GTP data packets on the N3 interface, from (R)AN to UPF (see TS 28.552 [6] clause 5.4.1.3) and the number of octets of outgoing GTP data packets on the N3 interface, from UPF to (R)AN (see TS 28.552 [6] clause 5.4.1.4).
-	In case of a PSA UPF with no N3 interface(s), the data volume of the UPF is obtained by summing up, for all N9 interface(s), the number of octets of incoming GTP data packets on the N9 interface for PSA UPF (see TS 28.552 [6] clause 5.4.4.2.3) and the number of octets of outgoing GTP data packets on the N9 interface for PSA UPF (see TS 28.552 [6] clause 5.4.4.2.4).
-	The case of other 5GC NFs configured with multiple network slices (S-NSSAI) is not addressed in the present document.
The Estimated Energy Consumption (ECns) is the combined estimated EC for the NetworkSlice and is obtained by adding the Estimated Energy Consumption (ECns_SNSSAI) of each network slices (S-NSSAI) that are configured in the NetworkSlice MOI.
d)	NetworkSlice

Editor's Note:	This clause needs to be updated for the KPI definition as per the KPI template in TS 28.554 [4].


* * * Next Change * * * *
5.2.1.4	Evaluation of potential solutions
The potential solution #1 Enhancements to estimation of network slice EC KPIs (described in clause 5.2.1.3.1), provides enhancements to the existing network slice EC KPI (defined in clause 6.7.3.3 of TS 28.554 [4]) to support the Estimated Energy Consumption (ECns_SNSSAI) of a network slice (S-NSSAI) and Estimated Energy Consumption (ECns) of the all the network slices (S-NSSAI) that are configured in the NetworkSlice MOI. 
The potential solution #1 fulfils the requirement PREQ-Energy_Reporting_Network_Slice-1. This is a feasible candidate as input to the normative phase.
There are no potential solutions studied for PREQ-Energy_Reporting_Network_Slice-2.
* * * Next Change * * * *
6.4.A	Use case #<A>: Energy consumption and Energy Efficiency estimation and reporting at per network slice granularity
The use case, requirements (PREQ-Energy_Consumption_Network_Sharing-1) and potential solutions for Energy consumption and Energy Efficiency estimation and reporting at per network slice granularity are described in clause 5.2.1. The evaluation and feasibility of the potential solution is described in clause 5.2.1.4. For the normative phase, it is proposed to enhance the existing network slice EC KPI (defined in clause 6.7.3.3 of TS 28.554 [4]) to support the Estimated Energy Consumption (ECns_SNSSAI) of a network slice (S-NSSAI) and Estimated Energy Consumption (ECns) of the all the network slices (S-NSSAI) that are configured in the NetworkSlice MOI.
* * * End of Changes * * * *

