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Abstract: This contribution proposes a new use case for FS_ EnergyServ in which 5G system measures and exposes energy efficiency information in PNI-NPN/SNPN scenarios including RAN sharing case.
1. Discussion
A Non-Public Network is intended for private usage and can be optimized to serve the specific needs of verticals’ customers. A NPN can be deployed as :

-
a Stand-alone Non-Public Network (SNPN) when not relying on network functions provided by a PLMN, and is identified by a PLMN ID and NID; or

-
a Public Network Integrated (PNI) NPN when relying on the support of a PLMN. In PNI-NPN, a Closed Access Groups (CAG) identifies a group of subscribers who are permitted to access one or more CAG cells associated to the CAG.

For the PNI-NPN or SNPN, they are NG-RAN first, so the energy efficiency evaluation method defined in the TS28.554 applies to them as well.
NG-RAN also supports radio access network sharing which can be shared by PLMNs, PNI-NPNs (with CAG), and SNPNs (each identified by PLMN ID and NID). When the NPNs shared NG-RAN with a PLMN have deployed for vertical customers, it is reasonable to expose the network performance and energy efficiency of shared NPNs to vertical customers and trusted 3rd party.
So, it proposes to include the following new use case into the TR22.882.

* * * First Change * * * *
Followings are new text.

5.y
Energy efficiency information exposure under NPN

5.y.1
Description

A NPN which is widely utilized for vertical industries can be deployed as:

-
a Stand-alone Non-Public Network (SNPN) when not relying on network functions provided by a PLMN, and is identified by a PLMN ID and NID; or

-
a Public Network Integrated (PNI) NPN when relying on the support of a PLMN. In PNI-NPN, a Closed Access Groups (CAG) identifies a group of subscribers who are permitted to access one or more CAG cells associated to the CAG.

In the practice of 5G NPN networks deployment, in order to save time and cost, RAN sharing (i.e. NG-RAN is shared by any combination of PLMNs, PNI-NPNs (with CAG), and SNPNs (each identified by PLMN ID and NID)) is a common deployment scenario for vertical industries. Verticals’ customers will concern about the network performance and energy efficiency of their NPNs especially in RAN sharing cases. Thus, it is reasonable for 5G system to collect and expose energy efficiency information of the NPNs including RAN sharing case to verticals and trusted third party.
5.y.2
Pre-conditions

The 5G network operator A deploys local PNI-NPN “N1” in factories for customer C which are sharing resource of operator A’s PLMN “R”.

Customer C has subscribed the energy efficiency service for its factory networks from network operator A.
5.y.3
Service Flows

1. Operator A’s 5G network “R” collects energy consumption information of the NPN “N1” in the shared network.

2. “R” collects network performance information of the NPN “N1” in the shared network.

3. “R” calculates the energy efficiency of the NPN “N1” based on the above information.

4. Customer C asks Operator A to provide the energy efficiency information of its network “N1”.
5. The 5G network “R” provides energy efficiency information of network “N1” for customer C.
5.y.4
Post-conditions

Customer C can get the energy efficiency information of its network “N1”.
5.y.5
Existing features partly or fully covering the use case functionality

In TR 28.813, SA5 investigates energy efficiency in the case of RAN sharing (shown below), some candidate solutions are proposed. 
---------------------------------------------------- quoted from TS28.813 ---------------------------------------------------------
4.1.1.3
Problem statement

In case of RAN sharing:

-
The energy consumed, which measurement (see PEE.Energy [4]) is collected by the Master Operator and calculated per gNB only, with no split between Master and Participating Operators;

-
The data volume measurements are collected by the Master Operator and calculated:

-
at gNB level, i.e. not per PLMN ID. In this case, these measurements don't separate the traffic between the Master Operator and each Participating Operator. As a consequence, the existing EE KPI is obtained by dividing all Operators included Data Volume, by gNB Energy Consumption:

-
for the Master Operator, the resulting EE KPI value does not reflect that the gNB is shared,

-
for Participating Operators, they are unable to measure the EE KPI value for this shared gNB, though they have some traffic across this shared gNB.

-
per PLMN ID. In this case, these measurements can be obtained separately for the Master Operator and for each Participating Operator:

-
For the Master Operator and all Participating Operators, the resulting EE KPI value is the per Operator Data Volume divided by the all Operators included Energy Consumption of the shared gNB.

As explained above, in case of a shared gNB, the value of the existing EEMN,DV may be biased depending on how it is calculated.

------------------------------------------------------- quoted  end -----------------------------------------------------------------------
5.y.6
Potential New Requirements needed to support the use case

[PR.y.1.6-001] The 5G system shall support the evaluation of the energy efficiency of NPNs, in particular for the energy efficiency of NPNs in shared network.

 [PR.y.1.6-002] Based on operator policy, the 5G system shall be able to expose energy efficiency information which is related with NPNs in shared network to an authorized third party.
* * * Next Change * * * *
A.3 Summary of existing energy efficiency standards

Table A.2-1 below shows the standards relevant to the FS_EnergyServ study with a synopsis taken from the Scope clause of the standard.

	SDO
	Group
	Standard
	Summary

	3GPP


	
	
	

	
	SA
	TR 21.866: Study on Energy Efficiency Aspects of 3GPP Standards [5]
	Identifies and studies the key issues and the potential solutions in defining Energy Efficiency Key Performance Indicators and the Energy Efficiency optimization operations in existing and future 3GPP networks.

	
	SA5
	TS28.310: Management and orchestration; Energy efficiency of 5G [6]


	Specifies concepts, use cases, requirements and solutions for the energy efficiency assessment and optimization for energy saving of 5G networks.

	
	
	TS28.552: Management and orchestration; 5G performance measurements [11]


	Specifies the performance measurements for 5G networks including network slicing. Performance measurements for NG-RAN are defined in this document, and some L2 measurement definitions are inherited from TS 38.314. The performance measurements for 5GC are all defined in this document. Related KPIs are defined to those measurements are defined in TS 28.554.

	
	
	TS28.554: Management and orchestration; 5G end to end Key Performance Indicators (KPI) [12]


	Specifies end-to-end Key Performance Indicators (KPIs) for the 5G network and network slicing

	
	
	TS28.622: Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS) [13]


	Specifies the Generic network resource information that can be communicated for telecommunication network management purposes, including management data about energy efficiency

	
	
	TR28.813: Management and orchestration; Study on new aspects of Energy Efficiency (EE) for 5G.[7]
	Investigates the opportunities for defining new Energy Efficiency (EE) KPIs and new Energy Saving (ES) solutions.

	ETSI
	
	
	

	
	TC EE
	ETSI ES 203 228: "Environmental Engineering (EE); Assessment of mobile network energy efficiency" [3]


	Defines the topology and level of analysis to assess the energy efficiency of mobile networks (excluding terminal)

	
	
	ETSI ES 202 336-1: "Environmental Engineering (EE); Monitoring and Control Interface for Infrastructure Equipment (Power, Cooling and Building Environment Systems used in Telecommunication Networks) Part 1: Generic Interface" [9]


	Defines monitoring and control of Infrastructure Environment i.e. power, cooling and building environment systems for telecommunication centres and access network locations.

	
	
	ETSI ES 202 336-12: "Environmental Engineering (EE); Monitoring and control interface for infrastructure equipment (power, cooling and building environment systems used in telecommunication networks); Part 12: ICT equipment power, energy and environmental parameters monitoring information model" [10]


	Defines measurement and monitoring of power, energy and environmental parameters for ICT equipment in telecommunications or datacenter or customer premises


Table A.3-2: List of EE specifications
* * * End of Changes * * * *
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