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1	Decision/action requested
[bookmark: _Hlk64897434]Include the proposed changes in TR 28.913
2	References
[bookmark: _Hlk83628987][1]		3GPP TR 28.913: "Study on new aspects of EE for 5G networks phase 2"
3	Rationale
This pCR proposes to introduce a conclusion to Key Issue #7 into TR 28.913 [1].
4	Detailed proposal
	First change



[bookmark: _Toc100664801][bookmark: _Toc119917503]4.7	Issue #7: Roles involved in EE KPI building
[bookmark: _Toc100664802][bookmark: _Toc119917504]4.7.1	Description
Building EE KPIs (see TS 28.554 [2] – clause 6.7 requires collecting measurements from various entities. These entities may be or not under the responsibility of various stakeholders.
TS 28.530 [10] clause 4.8 describes roles, and interactions between them, involved in 5G networks and network slicing management.
This issue aims at investigating, based on different use cases, which roles are involved in the collection of required measurements and in building EE KPIs, and the interactions between them.
In all use cases, the Network Operator (NOP) is involved.
[bookmark: _Toc100664803][bookmark: _Toc119917505]4.7.2	Potential use cases
[bookmark: _Toc100664804][bookmark: _Toc119917506]4.7.2.1	Potential use case #1: ‘NOP only, MEs are all PNFs’ 
[bookmark: _Toc100664805][bookmark: _Toc119917507]4.7.2.1.1	Introduction
In this use case:
# the Network Operator (NOP) operates its network;
# all Managed Elements (ME) on which measurements are collected are Physical Network Functions (PNF), i.e. none are virtualized;
# the NOP has all the MEs in its own premises.
[image: ]
Figure 4.7.2.1.1-1: NOP only, MEs are all PNFs

[bookmark: _Toc100664806][bookmark: _Toc119917508]4.7.2.1.2	Description
In this use case, NOP:
1) collects required performance measurements from MEs. These performance measurements include those used in the upper part of EE KPIs defined in TS 28.554 [2] clause 6.7, e.g. performance measurements related to traffic data volumes, number of registered subscribers, etc.
2) collects PEE (Power, Energy and Environmental) parameters from MEs. Depending on whether Network Elements (NE) are equipped with embedded sensors or external sensors, the NOP may use an OA&M channel (in case of embedded sensor) or a dedicated channel (in case of external sensor) to collect PEE parameters.
3) build EE KPIs using:
a) performance measurements (cf. item 1 above) in the numerator of the KPIs, and
b) PEE parameters (cf. item 2 above) in the denominator of the KPIs;
4) use EE KPIs for its own purpose, i.e. the EE KPIs are not communicated to any other roles.

[bookmark: _Toc119917509]4.7.2.2	Potential use case #2: ‘NOP deploys virtualized 5GC NFs on internal virtualization infrastructure and data centre’
[bookmark: _Toc119917510]4.7.2.2.1	Potential sub-use case #2.1
[bookmark: _Toc119917511]4.7.2.2.1.1	Introduction
In this use case:
# the Network Operator (NOP) operates its 5GC network;
# some 5GC NFs are virtualized and deployed on a virtualization infrastructure;
# the virtualization infrastructure is deployed and operated by an internal Virtualization Infrastructure Service Provider (VISP);
# the VISP deploys its virtualization infrastructure on its own data centre;
# the data centre is deployed and operated by an internal Data Centre Service Provider (DCSP);
# interfaces between NOP and VISP (NOP-VISP) and between NOP and DCSP (NOP-DCSP) are internal to Company A.
[image: ]
Figure 4.7.2.2.1.1-1: NOP deploys virtualized 5GC NFs on internal virtualization infrastructure and data centre

[bookmark: _Toc119917512]4.7.2.2.1.2	Description
In this use case, NOP:
1) collects required performance measurements from 5GC NFs via OA&M. These performance measurements include those used in the upper part of EE KPIs defined in TS 28.554 [2] clause 6.7, e.g. performance measurements related to traffic data volumes, number of registered subscribers, etc.
2) gets, from the VISP, performance measurements related to VNF/VNFCs which compose the NOP 5GC NFs. These performance measurements include the vCPU usage and vDisk usage of VNF/VNFCs defined in ETSI GS NFV-IFA 027 [3] clause 7;
3) gets, from the DCSP, PEE (Power, Energy and Environmental) parameters related to NFVI nodes on which the VNF/VNFCs supporting the NOP 5GC NFs run. These PEE parameters are defined in TS 28.552 [11] clause 5.1.1.19 and collected according to the method defined in ETSI ES 202 336-12 [4];
4) build EE KPIs using:
a) performance measurements (cf. item 1 above) in the numerator of the KPIs, and
b) performance measurements related to VNF/VNFCs which compose the NOP 5GC NFs (cf. item 2 above) and PEE parameters (cf. item 3 above) in the denominator of the KPIs;
4) use EE KPIs for its own purpose, i.e. the EE KPIs are not communicated to any other roles.
VISP:
1) collects performance measurements related to VNF/VNFCs which compose the NOP 5GC NFs. These performance measurements include the vCPU usage and vDisk usage of VNF/VNFCs defined in ETSI GS NFV-IFA 027 [3] clause 7;
2) sends them to the NOP via the interface between the VISP ETSI MANO and the NOP OSS (cf. ETSI GS NFV-IFA 008 [12] clause 7.4). 
DCSP:
1) collects PEE (Power, Energy and Environmental) parameters from NFVI nodes on which the VNF/VNFCs supporting the NOP 5GC NFs run. These PEE parameters are defined in TS 28.552 [11] clause 5.1.1.19;
2) sends them to the NOP. Depending on whether NFVI nodes (i.e. servers) are equipped with embedded sensors or external sensors, the interactions between the DCSP and the NOP may use an OA&M channel (in case of embedded sensor) or a dedicated channel (in case of external sensor).
[bookmark: _Toc119917513]4.7.2.2.2	Potential sub-use case #2.2
[bookmark: _Toc119917514]4.7.2.2.2.1	Introduction
In this use case:
# the Network Operator (NOP) operates its 5GC network;
# some 5GC NFs are virtualized and deployed on a virtualization infrastructure;
# the virtualization infrastructure is deployed and operated by an internal Virtualization Infrastructure Service Provider (VISP);
# the VISP deploys its virtualization infrastructure on its own data centre;
# the data centre is deployed and operated by an internal Data Centre Service Provider (DCSP);
# interfaces between NOP and VISP (NOP-VISP) and between VISP and DCSP (VISP-DCSP) are internal to Company A.
[image: ]
Figure 4.7.2.2.2.1-1: NOP deploys virtualized 5GC NFs on internal virtualization infrastructure and data centre

[bookmark: _Toc119917515]4.7.2.2.2.2	Description
In this use case, NOP:
1) collects required performance measurements from 5GC NFs via OA&M. These performance measurements include those used in the numerator of EE KPIs defined in TS 28.554 [2] clause 6.7, e.g. performance measurements related to traffic data volumes, number of registered subscribers, etc.
2) gets, from the VISP, performance measurements related to VNF/VNFCs which compose the NOP 5GC NFs. These performance measurements include the vCPU usage and vDisk usage of VNF/VNFCs defined in ETSI GS NFV-IFA 027 [3] clause 7;
[bookmark: _Hlk110431290]3) gets, from the VISP, PEE (Power, Energy and Environmental) parameters related to NFVI nodes on which the VNF/VNFCs supporting the NOP 5GC NFs run. These PEE parameters are defined in TS 28.552 [11] clause 5.1.1.19 and collected according to the method defined in ETSI ES 202 336-12 [4] and are first received by the VISP from the DCSP;
4) build EE KPIs using:
a) performance measurements (cf. item 1 above) in the numerator of the KPIs, and
b) performance measurements related to VNF/VNFCs which compose the NOP 5GC NFs (cf. item 2 above) and PEE parameters (cf. item 3 above) in the denominator of the KPIs;
4) use EE KPIs for its own purpose, i.e. the EE KPIs are not communicated to any other roles.
VISP:
1) collects performance measurements related to VNF/VNFCs which compose the NOP 5GC NFs. These performance measurements include the vCPU usage and vDisk usage of VNF/VNFCs defined in ETSI GS NFV-IFA 027 [3] clause 7;
2) sends them to the NOP via the interface between the VISP ETSI MANO and the NOP OSS (cf. ETSI GS NFV-IFA 008 [12] clause 7.4);
2) collects, from the DCSP, PEE (Power, Energy and Environmental) parameters related to NFVI nodes on which the VNF/VNFCs supporting the NOP 5GC NFs run;
3) sends them to the NOP via the interface between the VISP and the NOP OSS. 
DCSP:
1) collects PEE (Power, Energy and Environmental) parameters from NFVI nodes on which the VNF/VNFCs supporting the NOP 5GC NFs run. These PEE parameters are defined in TS 28.552 [11] clause 5.1.1.19;
2) sends them to the VISP via the interface between the VISP and the DCSP.

[bookmark: _Toc119917516]4.7.2.3	Potential use case #3: ‘NOP deploys virtualized 5GC NFs on external virtualization infrastructure and data centre‘ 
[bookmark: _Toc119917517]4.7.2.3.1	Potential sub-use case #3.1
[bookmark: _Toc119917518]4.7.2.3.1.1	Introduction
In this use case:
# the Network Operator (NOP) operates its 5GC network;
# some 5GC NFs are virtualized and deployed on a virtualization infrastructure;
# the virtualization infrastructure is deployed and operated by an external Virtualization Infrastructure Service Provider (VISP);
# the VISP deploys its virtualization infrastructure on a data centre;
# the data centre is deployed and operated by an external Data Centre Service Provider (DCSP).
[image: ]
Figure 4.7.2.3.1.1-1: NOP deploys virtualized 5GC NFs on external virtualization infrastructure and data centre

[bookmark: _Toc119917519]4.7.2.3.1.2	Description
In this use case, NOP:
1) collects required performance measurements from 5GC NFs via OA&M. These performance measurements include those used in the upper part of EE KPIs defined in TS 28.554 [2] clause 6.7, e.g. performance measurements related to traffic data volumes, number of registered subscribers, etc.
2) gets, from the VISP, performance measurements related to VNF/VNFCs which compose the NOP 5GC NFs. These performance measurements include the vCPU usage and vDisk usage of VNF/VNFCs defined in ETSI GS NFV-IFA 027 [3] clause 7;
3) gets, from the DCSP, PEE (Power, Energy and Environmental) parameters related to NFVI nodes on which the VNF/VNFCs supporting the NOP 5GC NFs run. These PEE parameters are defined in TS 28.552 [11] clause 5.1.1.19 and collected according to the method defined in ETSI ES 202 336-12 [4];
4) build EE KPIs using:
a) performance measurements (cf. item 1 above) in the numerator of the KPIs, and
b) performance measurements related to VNF/VNFCs which compose the NOP 5GC NFs (cf. item 2 above) and PEE parameters (cf. item 3 above) in the denominator of the KPIs;
4) use EE KPIs for its own purpose, i.e. the EE KPIs are not communicated to any other roles.
VISP:
1) collects performance measurements related to VNF/VNFCs which compose the NOP 5GC NFs. These performance measurements include the vCPU usage and vDisk usage of VNF/VNFCs defined in ETSI GS NFV-IFA 027 [3] clause 7;
2) sends them to the NOP via the interface between the VISP ETSI MANO and the NOP OSS (cf. ETSI GS NFV-IFA 008 [12] clause 7.4). 
DCSP:
1) collects PEE (Power, Energy and Environmental) parameters from NFVI nodes on which the VNF/VNFCs supporting the NOP 5GC NFs run. These PEE parameters are defined in TS 28.552 [b] clause 5.1.1.19;
2) sends them to the NOP. Depending on whether NFVI nodes (i.e. servers) are equipped with embedded sensors or external sensors, the interactions between the DCSP and the NOP may use an OA&M channel (in case of embedded sensor) or a dedicated channel (in case of external sensor).

[bookmark: _Toc119917520]4.7.2.3.2	Potential sub-use case #3.2
[bookmark: _Toc119917521]4.7.2.3.2.1	Introduction
In this use case:
# the Network Operator (NOP) operates its 5GC network;
# some 5GC NFs are virtualized and deployed on a virtualization infrastructure;
# the virtualization infrastructure is deployed and operated by an external Virtualization Infrastructure Service Provider (VISP);
# the VISP deploys its virtualization infrastructure on a data centre;
# the data centre is deployed and operated by an external Data Centre Service Provider (DCSP).
[image: ]
Figure 4.7.2.3.2.1-1: NOP deploys virtualized 5GC NFs on external virtualization infrastructure and data centre

[bookmark: _Toc119917522]4.7.2.3.2.2	Description
In this use case, NOP:
1) collects required performance measurements from 5GC NFs via OA&M. These performance measurements include those used in the upper part of EE KPIs defined in TS 28.554 [2] clause 6.7, e.g. performance measurements related to traffic data volumes, number of registered subscribers, etc.
2) gets, from the VISP, performance measurements related to VNF/VNFCs which compose the NOP 5GC NFs. These performance measurements include the vCPU usage and vDisk usage of VNF/VNFCs defined in ETSI GS NFV-IFA 027 [3] clause 7;
3) gets, from the VISP, PEE (Power, Energy and Environmental) parameters related to NFVI nodes on which the VNF/VNFCs supporting the NOP 5GC NFs run. These PEE parameters are defined in TS 28.552 [11] clause 5.1.1.19 and collected according to the method defined in ETSI ES 202 336-12 [4] and are first received by the VISP from the DCSP;
4) build EE KPIs using:
a) performance measurements (cf. item 1 above) in the numerator of the KPIs, and
b) performance measurements related to VNF/VNFCs which compose the NOP 5GC NFs (cf. item 2 above) and PEE parameters (cf. item 3 above) in the denominator of the KPIs;
4) use EE KPIs for its own purpose, i.e. the EE KPIs are not communicated to any other roles.
VISP:
1) collects performance measurements related to VNF/VNFCs which compose the NOP 5GC NFs. These performance measurements include the vCPU usage and vDisk usage of VNF/VNFCs defined in ETSI GS NFV-IFA 027 [3] clause 7;
2) sends them to the NOP via the interface between the VISP ETSI MANO and the NOP OSS (cf. ETSI GS NFV-IFA 008 [12] clause 7.4);
2) collects, from the DCSP, PEE (Power, Energy and Environmental) parameters related to NFVI nodes on which the VNF/VNFCs supporting the NOP 5GC NFs run;
3) sends them to the NOP via the interface between the VISP and the NOP OSS. 
DCSP:
1) collects PEE (Power, Energy and Environmental) parameters from NFVI nodes on which the VNF/VNFCs supporting the NOP 5GC NFs run. These PEE parameters are defined in TS 28.552 [11] clause 5.1.1.19;
2) sends them to the VISP via the interface between the VISP and the DCSP.

[bookmark: _Toc119917465]4.7.3	Conclusion
The above use cases illustrate situations in which different roles, i.e. not only the NOP, are involved in the collection of required measurements and in building EE KPIs, and show the interactions between these roles.
Further investigations on these use cases may be needed.
[bookmark: _Toc119917466]4.7.4	Recommendation
It is proposed to continue this work in the context of the normative phase.


	[bookmark: clause4]End of changes
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